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Cylindrical machine at left gently vibrates glass tube
envelopes, urges them to climb inside track and auto-

matically feed down ramp to tubulating machine, -

Tubulating machine etches tube type on envelopes,
cuts glass to precise tube size, attaches exhaust tube
to envelope to allow creation of a perfect vacuum.

. Close up of the button on which tube elements are

_mounted. Fingers, left and right, move in to swiftly
make complicated bends which must be kept ex-
tremely precise to insure proper positioning of tube's
elements,

i

This exhaust-machine seals the glass envelope to the
stem of the mounted tube. Pumps then create o per-
fect vacuum in the tube, the inside parts are
“bombed” (heated white hot) and the getter is then
flashed to allow this perfect vacuum to be retained

during life. Tubes are automatically discharged after

they have been tipped, then slide down a ramp to a

conveyor and are carried to the next operation.

NEWTON 58, MASS.

Raytheon makes
all these

Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, r
Semiconductar Diodes and Transistors, Nucleonic Tubes, Microwave Tubes, Sxcellonce ér Eloclionics

.R)AWTH EON MANUFACTURING COMPANY

Receiving Tube and Semiconductor Operations

CHICAGO, ILL. ATLANTA 6, GA.  LOS ANGELES 7, CALIF,
55 Chapel Street 9501 Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E. 2419 So. Grand Ave.

o7

UMANLY

[BLE
To Make RAYTHEON TUBES
AS GOOD AS THEY ARE

Here at Raytheon, we think we have the most skillful people
in the industry, yet their combined skill alone couldn’t make
Raytheon TV and Radio Tubes as good as we make them. It
takes hundreds of thousands of dollars worth of special instru-
ments and machinery as well.

Pictured are but a few of the many automatic precision ma-
chines and delicate instruments that are needed to create the
matchless quality of Raytheon Tubes; precision machines that
build into Raytheon Tubes their superb physical perfection;
delicate instruments that test and safeguard not only the quality
of the finished tubes but the thousands of components that are
part of the whole.

Much of this fine machinery was designed and built by our
own skillful people —exists only in the Raytheon plants. That’s
why Raytheon TV and Radio Tubes receive rigid quality control
tests exclusive to Raytheon. That’s why Raytheon TV and
Radio Tubes are truly RIGHT . . . for SOUND AND SIGHT!

Buy them from your Raytheon Tube Distributor.

r
VoYUM 4D

TEL
TET

Left: Note the conveyor bringing the finished tubes from the exhaust machine to this rotary
aging rack. The aging rack operates the tubes for %2 hour to eliminate early tube failure.
Voltages are applied to stabilize the characteristics and season the tubes so that uniform
results will be obtained through life. High voltages are applied to eliminate any weak tubes.

Right: This Raytheon designed machine performs many complicated tests — tests formerly
dependent on human judgment — and avtomatically eliminates tubes not up to Raytheon
standards of quality and performance.”

aD
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N.R.I. SENDS kits with which vou prac-
tice building circuits common to Radio
and TV sets. You LEARN-BY-DOING

to locate Radio-TV troubles. As part of
N.R.I. Servicing Course, vou build Vacuum
Tube Voltmeter and AC-DC receiver. Use
VTVM to conduct experiments,

carn extra money fixing

sets in spare time.

Bigger than ever and still grow-
ing fast. That’s why Radio-TV
has special appeal to ambitious
men not satisfied with their
; job and earnings. More than
- : f . 4,000 Radio and TV stations.
Pl : ..d w & More than 150 million home
RADIO-TV BROADCASTING (see above) offers g " and auto Radios, 40 million
important positions as Operators and Technicians. b L TV sets. Color TV promises
RADIO-TV SERVICING Technicians (see below) Founder added opportunities. For the
needed in every community. Their services are trained man. there are good jobs, bright fu-
respected, their skill appreciated. tures in Radio-TV Servicing or-Broadcasting.
, -~ Training PLUS opportunity is the ideal
combination for success. So plan now to get
~ into Radio-TV. The technical man is looked
up to. He does important work, gets good
pay for it. Radio-Television offers that kind
of work. NRI can supply training quickly,
without expense of going away to school.
Keep vour job while training. You learn
at home in yvour spare time. NRI is the
OLDEST and LARGEST home study Radio-
TV school. Its methods have proved success-
ful for more than 40 years.

RI TRAINED THESE MEN FOR SUCCESS

“I was repairing Radios |
by 10th lesson. Now
AL have good TV job.”

o

A

“Doing spare time re-

} galrs on Radio and TV. |
] : Soon servicing full
=~ M. R.LINDEMUTH, & time.” CLYDE HIG- : DentrEPE
A w4 . Fort Wayne, Ind. . GINS, Waltham, Mass.
N I
& e T 4
“I had a successful | “There are a number of §# |
Radio repair shop. Now - NRI graduates here. | | Name.__________
I’'m Engineer for can thank NRI for this ™ |
WHPE.” V.W. WORK- w» 4 job.” JACK WAG- ] ;} Address_ . ________
MAN, High Point, N.C. /B NER, Lexington, N. C. | = 4. :
. Citylee g 7
VETERANS Approved Under G.1. Bills ! _

E%@ éﬁem You
d Pay, Success, Bright Future

Washington 16, D. C.

Mail me Sample Lesson and 64-Page Catalog @
FREE. (No salesman will call, Please write plainly.) 1 ‘S\;\:‘“

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

Added Income Soon - $10, $15

a Week in Spare Time
Soon after enrolling, many NRI students
start to earn $10, $15 a week in spave time
fixing sets. Some pay for their training and
enjoy extra luxuries this way. Some make
enough to start their own Radio-T'V shops.
NRI training is practical—gets quick resulls.
Easy to undersiand, well illustrated lessons
teach you basic principles. And vou LEARN-
BY-DOING by practicing with kits of equip-
ment which “bring to life” things you study.

Find Out What NRI Offers

NRI has trained thousands for successful
careers in Radio-TV. Study fast or slow—as
you like. Diploma when you, graduate. Mail
coupon now. Paste it on a postcard or mail in
envelope. ACTUAL LESSON FREE. Also 64
page catalog that shows opportunities, shows
equipment vou get. Cost of NRI courses low.
Easy terms. NATIONAL RADIO INSTITUTE,
Dept. 8DE Washington 16, D. C.

Tne ABC's of
‘ERV|C|NG

RADIO & TV NEWS is published montinly by Ziff-Davis Publishing Company, William B. 2iff, Chairman of the Bourd (1946-1953), at 64 E. Lake Street, Chicawo 1, IlL.
1 Authorized by Post i t v g
and possession~, and Canada %4.00; 'an Ameriean Union Countries $.4.50; all other foreign countries, 83

as second-class matter July 21,
matter,

April, 1958

948, at the Post Office, Chicago. Ill., under the act of March 3,

g 1879.
SUBSCRIPTION RATES: onc year U. S.
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Let DeVry Tech

PROFITABLE JOB
OPPORTUNITIES
IN ELECTRONICS:

Communications ¢ Radar
.You .are: subjéct- to R Tél'evi%bl;; » - ‘Computers
tary service, be sur Guided Missile: Control
h:fkv.,f.'.':u:".:?’:." Indystrial Electropics
e : . Automation:Electronits
. § X Your Own' Service- Shop

ARE YOU OF .
DRAFT AGE?

CAN YOU DO IT? Employment Service

Prepare now to get into one of the fastest-growing, big oppor-
tunity fields of the century—one that may give you that better

Laborers, clerks; farmers,
salesmen; men:-of - nearly

DéViy Tech’s Placement De-
partment is in-contdct with
some’ of the best-khown em-

every calling have f

1 ployers " in- the* Electronics

fiel he Service. is. free fo

raduates — and_ Devry

recard in_helping’ to

place “men’ has . been “out-
standing.

27 YEARS’® EXPERIENCE!
For over 27 years we have trained many men for better careers.
This can mean a great advantage for men like you—practical train-
ing KNOW-HOW designed to get RESULTS!

Accredited Member of National Home Study Council

“One of North America's
Foremost Electronics
Training Cenfers”

- [ I im S |  JIBE
- AL o 3
DeVRY TECHNICAL INST
Y CHICAGO 41, ILLINOIS
Former]y DeFOREST'S TRAINING, INC.

April, 1958

-

Prepare You in Spare Time Te Be an

job you've always wanted, the
chance you've dalways needed.

You may be the boss in your
own service shop. The trained
man in Electronics is ready to step
into one of the most profitable and
exciting fields of our times.

More remarkable is the fact that
you cuan get ready in your spare
time at home. Or, if you prefer,
you can attend day or evening
classes in our well-equipped Chicago
or Toronto laboratories.

Fill in coupon now! Don’t forget—
you need no previous technical ex-
perience. We will gladly give FREE
facts to the man who wants to get
ahead. Mail that coupon now! This
could be the turning point in your life.
Don't let it slip by!

Get FREE Booklet!

Get your free copy of an interesting
booklet, “Electronics and YOU.” See
for yourself how you may take ad-
vantage of the opportunities in this
fast-growing field,

MAIL TODAY FOR EREE FACTS

DeVry Technical Institute
4141 Belmont Ave., Chicago 41, ., Dept. RN-4-0
Please give me your FREE booklet, "Electronics and YOU,~

and tell me how | may prepare to enter one Or more
branches of Electronics as listed above.

Name Age
PLEASE PRINT

Street Apt.

City Zone State

O Check here if subject to Military Training.

DeVry Tech’s Canadian Training Center is located at
2042 626 Roselawn Avenve, Toronto 12, Ontaric

www americanradiohistorv com
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cover 3 fields

Rohn Manufacturing Company is the largest exc/usive manufacturer
of home television towers! Thousands of distributors, dealers and servicemen s =
have handled, sold and installed Rohn Towers for years! They've proved : — B2 eea

to themselves that there’s .more money in Robn Towers and accessories than any other look" at tbéSe
line! Rohn Towers now dominate the field and profits for those handling ol g

this line are better than ever. Why? Because Rohn offers profits "ROHN 'eXC_IUSIveS

in all 3 major tower fhelds: iy i

HOMETV

By far the biggest
usage of Rohn
products has been
and still is for i
home TV installa-
tions. In addition

to finest of self-
supporting: towers,
the Rohn line
includes telescop-.

ing masts, tubing,
roof towers and all
other types of
accessories for 3
installations of all ¢
kinds. Wise dealers ;
and servicemen g
rely entirely on the
Rohn line for @/l
installation require
ments. This means
BIGGER
PROFITS.

s i e 0 0 OV 2

1

1

COMMUNI
Many distributors,

dealers and service-
men are making

by stocking or
handling the
heavier type Rohn
Towers that are
suitable for
communications
purposes. There is
a demand in every
area for radio
communications
towers, micro-wave
towers, radio tele-

" phone towers and
industrial towers,
You can supply
this need in your
area. Special new
literature 1s
available for your
use.

AMATEUR USE

Another major field of usage for Rohn
Towers is in the field of amateurs and ex-
perimenters. The especially designed “fold-
over” tower is the best in the field for the
amateur because it allows working on the
antenna o the ground. Thousands of ama-
teurs use Rohn Towers with a tremendous
demand still to be sold. You can supply this
demand in your area and capture BIG
PROFITS for yourself.

N

116 LIMESTONE, BELLEVUE

PEORIA, ILLINOIS

Phone 4-9156

—

13

.ig
CATIONS

0

N

£
o+

EXTRA PROFITS

Send the coupon or write or phone today for the field that you
are neglecting or those that interest you the most.

ROMHN Manufacturing Company

o HOTDIPRPED
GALVANIZED

5 The finest, most durable finish isavail-
able for ROHN Towers and accessories
... all done entirely 0n the ROHN
premises under careful. ROHN supet-

vision.

o UNEQUALLED DESIGN
AND ENGINEERING

ROHN is the only design that has stood
up over the years. ROHN has been first
and foremost . . . and always the leader
in new products to meet the changing
_demands. £

L RS a R

e MASS PRODUCTION
- FOR LOW COSTS
" ROHN was the first t utilize mass
- preduction techniques to build a supe-
rior tower at the most competitive
prices. This means no sacrifice in qual-
_ ity yet far greater profits for you.

® UNIVERSAL CUSTOMER
ACCEPTANCE

Thousands and thousands of installa- i
tions prove the ROHN line first in
customer satisfaction. - . i

. - @®PIONEER =

T MANUFACTURERS
Pioneers in tower manufacturing—and
today one of the world’s largest manu-
facturers of this type €quipment. The
ROHN Company was built on satisfac-
tion on the pare of distributor, dealer -
and customer alike. %

o

® COMPLETE LINE ;
~ Only ROHN offers a full line—ozne de-

s

~ pendable one-stop souste for all TV in-
scallation equipment. Save headaches, =

. ~save shipping costs, save time....use -
'ROHN unequalled service exclusively

R —

S \ S : s
la it i B —

ot ED v G ST G GRS WP MW GIR U DS GV RN SUY AR WD WD S
ROHN MANUFACTURING COMPANY

116 Limestone, Bellevue

Peoria, Illinois

GENTLEMEN: Please send me the catalog and in-

i formation on the following:

l O TV Towers [0 Amateur Towers
| O Communications Towers [ Full line

i of Rohn products
I NAME

i FIRM

| ADDRESS

| ary STATE

RADIO & TV NEWS
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, Sure

| iay Guess ? There’ S a3 Quic

ay to Find TV
NRI ALL-PRACT
COURSE Shows How

top TV servicemen fix

NY MAKE or mode

Learn-by-Doing. NRI Sends You

177 Picture Tube, All Other Tubes,
Components to Build TV Receiver;

 The Better Jobs Go =
to the Men Who ¢
Train for Them

23 ¥

% .

i

Acquire Superior Skills
at Home in Spare Time

Professional TV Servicing pays good noney to men
with specialized knowledge and training. The exciting.
expanding TV industry offers maore than just good
jobs. If -oifers sitcess, a caregr. presfige. 8 men
qualified through training. ’

Be one of these experienced TV Servicemen. N.R.L's
course is 1009 learn-by-doing. You train at heme
I your spare time. We supply all the equipment
plus comprehensive manuals covering a thoroughly
planned program of practice. You learn how experts
diagnose TV receiver defects quickly. And you learn
how to fix them.

NRI HAS HELPED THESE MEN

“I have a much better outlook
on the future thanks to vour
TV Servicing Course. I can
find my way around in a TV
Chassis as easy as I can my
own home.” C. DORITY, Sil-
ver Springs, Md.

“Since taking your Protessional
TV Servicing T have serviced
about 93% of common TV
complaintz. I can fix one in
minutes when it used tc take
hours.” JAMES D. MeING-
VALE. Lake Cormorant. Miss.

E

. It takes the kind of experience
| vou offer to reallv learn TV,
© You learn more and remem-
| ber more than by just reading
books.” . RAVITSKY, North-
umberland. Pu.

April, 1958

PUT YOURSELF IN THIS PICTURE, experiment-
ing at home with equipment we furnish, getting set to
go places in TV servicing. Speed in servicing TV sets
means stepped up earnings, greater security for you.

Many fellows “go around in circles” trying to
isolate TV receiver defects, Don’t guess. Take
this training now. If you want to go places in
TV servicing you will act quickly to find out
how you can advance with better practical knowl-
edge. Find out today what N.R.I. offers you.
Mail” the coupon.. Get this important book. ¥How
to Reach the Top in TV Servicing” FREE.

Get Color-TV Textbooks Early

The day you enroll, N.R.I. sends you special
Color-TV textbooks to speed your knowledge
of this fast-growing phase of TV. Many full
color pictures and diagrams help you to recog-
nize Color-TV defects and show you how to
correct them quickly, easily, properly.
Remember, with this course you keep right on
working, keep right on earning at your job
while you learn through actual prac-
tice at home. Here, con-

NOW'

How TO
ReacH THE
TOP

N TV
SERVICING

www americanradiohistorv com
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Professional Type 5” Scope, Signal
Generator. Training Low in Cost. ..
Easy Monthly Terms.

few months of training at home is everything
that TV servicemen learn in months, even vears.
You get practice installing channel selector strips
in modern UHF-VHF receivers. You get practice
isolating complaints from scope patterns, elim-

‘inating aterference. use germanium crystals to

réctify the TV. picture signal, many other pxo-
fessional methods.

OLDEST and LARGEST
Home Study TV-Radio School

N.RI’s Professional All-Practice Television
Servicing Course is not for beginners. It is for
men with some knowledge of TV and Radio
fundamentals but who need intensive. practical
training with TV circuits and professional serv-
icing techniques to be seli reliant, confident, ex-
pert TV servicemen. Get this book FREE and
judge for yourseli how N.R.I.’s course will fur-
ther vour ambition. Address National Radio
Institute. Dept. 8DET, Washington 16, D. C.

e TEEG Wt NMNE BN NN M MM WS fMER A G BN NN MmN Samd MR
NATIONAL RADIO INSTITUTE
Dept. 8DET, Washington 16, D. C.

I Please send me free copy of “How to Reach the Top in TV l
Servicing.” T understand no salesman will call.

____________ Zone. __.State.__ .. __ £
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

L---——---_—_-—___---—J
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KLEINS

for the

ELECTRONICS
_INDUSTRY

All pliers shown may be
had with coil spring to hold
faws in open position.
Spring guaranteed for the
life of the plier.

Light in the hand ... comfortable to use
...points carefully matched...knives
hand honed—all these features are yours
with genuine Klein Pliers.

100 years of engineering skill and man-
ufacturing experience are behind every
pair of Kleins you buy.

You will be amazed at how much better
a job you can do . . . how much faster you
can do it...when the pliers you use are
Kleins.

- Foreign Distributor:
International Standard Electric Corp., New York
100 years of service to
Jinemen, electricians and in-
dustry is back
of this new
PocketTool
Guide No.
100.Acopy
will be sent
to you on
# request with-
out obligation.

KI.EIN

R RRGA S ||| IHI'II_

,z-

m BE_C’ORD

THE STEREO DISC

ONGRATULATIONS are in order—

for once the high-fidelity industry,
after extensive laboratory analysis by
the best technicians in the field, has
come up with an answer in regard to
a standard stereo disc system. Al-
though the vote isn’t in, it seems ob-
vious that it is almost a unanimous
opinion that the Westrex system will
become the industry-wide standard
and, considering that it has only been
a number of months since the stereo
demonstrations by Westrex and Lon-
don, we believe that the high-fidelity
industry has done a remarkable job.

The Westrex system is known as
the 45°-45° method. To best explain
the operation of this system, let’s look
at the  record itself. The separate
channels are recorded individually on
the two sidewalls of the tiny record
groove. A single stylus riding in the
center is moved in one direction at a
45° angle to pick up the recording
from one side of the groove. It is
moved perpendicular to the first chan-
nel to pick up the second channel.

The stylus movement, instead of
being completely lateral as in mon-
aural playback, now combines both
hill-and-dale and lateral motion. The
two separate channels being picked
up individually by separate coils (in a
magnetic cartridge) are then passed
on through a normal two-channel
system.

There is no doubt that the advent
of stereo discs will be a terrific boon
to the high-fidelity industry, affecting
not only one group of manufacturers
but practically everyone in the in-
dustry, including preamplifier, power
amplifier, and speaker manufacturers.
Stereo, in itself, adds such depth and
realism to recorded music that for
those who have not yet had the
pleasure of hearing it, it would be be-
yond imagination.

The new stereo discs will not obso-
lete present high-fidelity systems.
Your present equipment can be used
as one of the channels and all that
will be required is a stereo cartridge
and equipment for the second channel
which most likely will include pre-
amplifier, power amplifier, and speak-
er system.

The new stereo cartridge will re-
quire three or four wires instead of
the conventional two so the conversion
problem would seem to be simply a re-
wiring operation.

Do not, however, be misled by the
many comments that have been made
in promotional pieces and other pub-
lications as to the apparent simplicity
of adapting your present equipment
for stereo operation. In the final
analysis, only the best equipment, and

www americanradiohistorv com

now we are considering only the car-
tridge, tone arm, and record player,
will provide the ultimate quality that
would dignify the term ‘“high-fidelity
reproduction.”

Since this new system employs, in
part, a hill-and-dale recording prin-
ciple, it is only reasonable to believe
that turntable rumble will become a
more serious problem. In monaural
recording, since only lateral motion is
employed, most cartridges are heavily ‘
damped, thereby reducing the rumble
component. Since this is not true in
stereo, only the better turntables will
be found applicable.

Another point of importance is that
the tone arm and cartridge assembly
cannot be tilted in any one direction.
The stylus pressure must be equally
distributed on both sides of the groove.

As far as compatibility is concerned,
there is no problem in using a stereo
cartridge to play monaural records.
However, the reverse is not true. It
will not be possible to play stereo rec-
ords using a monaural cartridge in
most cases. This should be quite ob-
vious in that monaural cartridges, as
mentioned previously, are heavily
damped vertically and therefore can
seriously damage the stereo disc.

Cartridge manufacturers have had
a field day——Electro-Sonic Labs., Elec-
tro-Voice, Fairchild, and Pickering
have all announced samples for test
purposes. Fairchild hopes to have its
cartridge available to the general pub-
lic by the time you read this. The an-
nounced prices range from $19.50 for
Electro-Voice’s ceramic to $79.50 for a
Fairchild magnetic. i

Record manufacturers are doing a
lot of work trying to solve their own
problems. Audio Fidelity Records has
made available sample records to those
in the industry but no one company
has made any commitments as to
when stereo discs will be available to
the consumer. Our guess is that the
Fall line will include quite a large as-
sortment with the high point coming
at the High-Fidelity Show here in
New York in October.

The one big concern is the effect
that this new disc will have on stereo
tape equipment manufacturers. The
general belief is that it will not be
detrimental. Any stimulation of inter-
est in stereo on the part of the con-
sumer will obviously result in greater’
sales of both turntables and tape re-
corders. It is the general belief that
when it comes to quality, tape will be
on top. Another outlook is that stereo
tape can always go to three-channel
stereo instead of two, which is not
foreseeable with the disc at the pres-
ent time. . + . . . .« . . WS,
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EASY-PAY
TERMS:
Only 10% down.
Available
on orders over $45.
Fast handling—

no red tape.

SN

A
il A S Bk e

featuring: ;
ALLIED’S money-saving knight-kits:
Finest electronic equipment in money-saving kit form.
Over 50 quality kits available—Hi-Fi amplifier, tuner
and speaker kits, Hobby kits, Test Instruments, Ham
kits (see our KNIGHT-KIT values elsewhere in this pub-
lication). ALLIED KNIGHT-KITS are easiest to build and
they SAVE YOU MORE.

EVERYTHING IN HI-FI
World’s largest selection of quality Hi-Fi com-
ponents and complete music systems—available for
immediate shipment from stock. Save on exclusive
ALLIED-Recommended complete systems. Own the
best in Hi-Fi for less!

World’s Largest Electronic Supply House

April, 1958

valve-packed

PAGES

304

the only COMPLETE catalog
for everything in electronics

Get ALLIED’s 1958 Catalog—it’s
complete, up-to-date — 404 pages
packed with the world’s largest selec-
tion of quality electronic equipment
at lowest, money-saving prices. Get
every buying advantage at ALLIED:
fastest shipment, expert personal
help, lowest prices, guaranteed
satisfaction...

o Latest Hi-Fi Systems and
Components

¢ Money-Saving, Build-Your-
Own KNIGHT-KITS

* Recorders and Supplies

¢ Public Address Systems and
Accessories

e TV Tubes, Antennas and
Accessories

s Amateur Receivers,
Transmitters, Station Gear

o Test & Lab instruments

¢ Specialized Industrial
Electronic Equipment

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

T

send for the leading

ALLIED RADIO CORP., Dept.1-D8
100 N, Western Ave., Chicago 80, liI.

[J Send FREE 404-Page 1958 ALLIED Catalog

Name

Address

City. Zone State.

LW%MM'mmm
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Use Delco Radio
Service Parts!

mast highs, the most lows, the most wottsin a
medium-price speaker. Designed for replace-
ment use ond high fidelity oudio systems.

e

o

Your Delco Radio Electronic Parts Distributor carries

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

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

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

Available everywhere through
Electronie Distributors
ossocioted with . ..

DELCO RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

WUMSE

e UNITED Ip}aﬂﬂ} SYSTEM e

i

IRON CORES

CAPACITORS

TRANSFORMERS VIBRATORS CONTROLS

10 RADIO & TV NEWS
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B e tised Channel Master name.
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Low-Price
PORTABLE

CARDMATIC
: TUBE__ TESTER

121
Pally sbutomatic

Tests any tube in 8 to 12 seconds
. « . including handling of tube test
data card.

Here is the new, low cost version
of the famous Hickok Cardmatic so
popular with leading lab engineers.
Especially designed for high speed
service work, this new 121 is high
quality in a lightweight portable . . .
and the price is low, too.

The Hickok Cardmatic switch sets
up all tests automatically and elimi-
nates fussing around with adjust-
ments. You can accurately check a
tube for dynamic mutual conductance,
controlied emission, cutoff point
" “Knee” point, shorts, leakage, gas
and voltage drop . . . and rectifier
tubes at their rated loads. Any way
you look at it, this new automatic
tube testing machine will be helpful to
you in your work. It will pay for itself
in a very short time
...and give you many 524950
years of accurate de- NET
pendable service. Gneludes 800 cards)

Now is the time to...
TRADE UP TO A HICKOK

Ask for u demonstration of the new 121
or write for descriptive literature.

THE HICKOK ELECTRICAL INSTRUMENT CO.

10524 Dupont Ave. ¢ Cleveland 8, Ohio

12
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ULTRASONIC GENERATOR
To the Editors:

I have recently subscribed to Rapio
& TV News. I find it to be an interest-
ing and informative magazine. :

As a science student in school, I have
been asked to construct a device which
generates ultrasonic sound. The device
which I would like to construct does
not have to be too powerful as it is
just intended for demonstration pur-
poses.

STEPHEN BURNS
Romeo, Michigan

Quite a few students, and some
teachers, too, have written to us for
some type of device that could be used
to demonstrate principles involving
very-high-frequency sound or wultra-
sonics. A very simple unit whiech would
be fine for the purpose is the “Transis-
torized Ultrasonic Generator” described
by Louis Garner in our May, 1957
issue. This uses a readily available
high efficiency horn tweeter as the
transducer. If you don’t have this
back issue and your local library
can’t help, you might try our Circula-
tion Dept. at 64 E. Lake Street, Chi-
cago 1, Ill. for a copy. KEnclose 40
cents.~—Editor.

TUBE TESTER CHARTS
To the Editors:

This is to enlist your assistance in
obtaining a new tube tester data chart
for my tester which was purchased a
year and a half ago. I have written to
the manufacturer more than a dozen
times in the last year and a half and
have always received a letter saying
that a new test chart was being pre-
pared by engineering and would be sent
when completed. You and I know that
a manufacturer should put out new
test charts at frequent intervals as new
tubes are developed and put on the
market.

Perhaps if you will voice my com-
plaint and others like mine, it will hur-
ry completion of the chart. I have over
a hundred dollars in this tester and I
must have data that will enable me to
have up-to-date information. The man-
ufacturers of the unit certainly must
have some obligation in this particu-
lar regard.

PauL D. Lapp
Ladd’s TV-Radio Service
Albuquerque, New Mex.

Most tester manufacturers are pretty
well aware of their obligations on this
score. Many record requests for such
charts and send out new charts when
they are available. Of course, we are
also trying to help by publishing such

www americanradiohistorv com

information regularly as it becomes
available.—Editor.
* * *
SURPLUS GEAR CONVYERSIONS
To the Editors:

I possess an AN/ARR-1 radio re-
ceiver which I would like to convert for
use by adding a power supply but mak-
ing no modifications in band coverage.
I heard that you wrote up this conver-
sion in the January 1949 issue of Rapio
& TV News. I would like to know if
you can send me a reprint of this arti-
cle or information on making the con-
version.

STEVEN BEEFERMAN, KN2VWI
Bayside, New York

We are sorry that some of the older
issues of Rapio & TV NEws with surplus
gear conversions are no longer avail-
able from us. You might try your local
library for the back issues required. An-
other suggestion is to write to R. E.
Goodheart, Box 1220, Beverly Hills,
Calif. for their latest list of surplus
gear technical information, conversions,
and manuals. This company makes a
specialty of reprinting the type of mate-
rial that you are interested in. They
also have reprints of quite a few of the
early articles that have run in this mag-
zine that are still so frequently re-
quested by our readers.—Editor.

MULTIBAND FM RECEIVER
To the Editors:

In your June, 1957 issue you ran an
article on a “Multiband FM Receiver”
by Ed Bohr. Although you do give the
specs on the main tuning capacitor
(Ce-Cy) in the parts list, I am having
difficulty in finding a unit to use. Please
give the manufacturer and model num-
ber of this capacitor.

HERBERT JOHNSON
Marshfield Hills, Mass.
To the Editors:

Please refer to the schematic dia-
gram of the multiband FM receiver
which appears on page 68 of your June
issue. What has happened to the heater
supply for V.?

THoMAS D. INGHAM
Sao Paulo, Brazil

From the large amount of corre-
spondence received on the above cir-
cuit, a good many of our readers are
building this receiver. The tuning ca-
pacitor is a dual 25 ppfd. ganged wunit
and any of the following should be suit-
able: Johnson 25LD15, Bud LC-1661,
Cardwell PL-6030, and Hammarlund
MCD-35MX. Regarding the heater sup-
ply for V., the squelch tube, this may
be obtained directly across the pilot
light.—Editor.

RADIO & TY NEWS
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NOTICE!

SPECIFICATIONS

RESPONSE: 20-16000 cps.=2.5 db to RIAA
ELEMENTS: Ceramic
OUTPUT: (Westrex 1A) .5 volt rms.
‘COMPLIANCE: 2. x 10-*CM/dyne
TRACKING FORCE: 6 grams
WEIGHT 2.4 grams
STYLUS: .7 mil
MOUNT: EIA (RETMA). Standard %"
and 7/16" centers
CHANNEL ISOLATION: 20 db

~ stereo report

THE MISSING LINK to popular-priced stereophonic sound reproduction
has been found: It’s the new Electro-Voice TOTALLY COMPATIBLE
Stereo Cartridge . . . plays the new stereo discs superbly ... LP’s too . ..
even better than existing cartridges.

By breaking the stereo cartridge cost bottleneck, Electro-Voice has made
popular-priced quality stereo a reality. E-V’s ceramic stereo cartridge
{Model 21D with .7 mil diamond stylus) sells for only $19.50 (Audiophile
net) and is available now at your audio dealer or from your serviceman.

Here are some of the answers to your questions concerning stereo:

Q How does the COMPATIBLE E-V Stereo Cartridge
differ from CONVENTIONAL cartridges?

A It has the ability to play both the new type stereo-
phonic discs and conventional records. Inherent in its
design is an improved monaural performance. Exclusive
design for rumble suppression of 15 db or better will
permit the use of Electro-Voice’s Stereo Cartridge with
any type of changer or transcription player!

Q Are stereo discs compatible with conventional car-
tridges?

A Most cartridges damage the stereo record. DO NOT
BUY STEREO DISCS UNTIL YOU HAVE AN E-V
STEREO CARTRIDGE. You may then play monaural
or stereo discs monaurally. Add a second speaker and
amplifier, and you have stereophonic sound.

Q What about modification problems?

A Using an Electro-Voice Stereo Cartridge, which is
constructed so that its output is already corrected to
the RIAA curve, you will not require the equalization
of the second amplifier. Inserting the cartridge is simple.
It will fit virtually any standard tone or transcription
arm. The addition of a second amplifier and speaker is
not complicated.

Q What about record availability?

A Recordings by major record manufacturers will b
available in mid-1958.

Q What effect will stereo cartridges and records hawvi
on your present equipment?

A Only your cartridge will be obsolete. All other com
ponents are compatible with stereo.

Q What if you don’t have a HI-FI system now . . . shoul¢
you wait?
A No.Proceed as before—with one exception: you shoulc

insist on a stereo cartridge initially. When you are read;
for stereo, merely add a second speaker and amplifier.

Q How do you go about getting your Electro-Voici
Stereo Cartridge?

A Visit your dealer. If you don’t know the name o
your nearest dealer, please write Electro-Voice. Ask fo:
E-V Stereo Model 21 D with .7 mil diamond stylus o
E-V Stereo Model 26 DST Turnover with .7 mil dia
mond Stereo tip and 3 mil sapphire tip for monaura
78 rpm records ($22.50).

L o
o ] L e 7
o - i e «giu = i

don’t buy an obsolete cartridge . . . replace with the
totally compatible Electro-Voice stereo cartridge

. . ;
& s F i g

ELECTRO-VOICE, INC.
BUCHANAN, MICHIGAN

® . CANADA: E-V of Canada Ltd., 1908 Avenue Road, Toronto, Ontario
EXPORT: 13 East.40th:Street, New: York 16, U.S.A., Cables: ARLAB

World’s leading manufacturer ofM'icroplioheé, Cariridges, High Fidelity Speakers
and Enclosures, Professional Electronic Instruments and Public Address Speakers.
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RADIART
"VIBRATORS

Consistently dependable power

Next time an auto-radio vibrator replacement is called for,
try Radiart. There’s a complete line for all 6-volt and 12-volt
applications. And no waiting for the type you want, because
your local Radiart Distributor maintains a full stock for your
convenience. Ask him for your free copy of the Radiart Vi-
brator Replacement Guide, or write to Dept. S-1, The Radiart
Corporation, Indianapolis 5, Indiana.

o
&
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KNIGHT STEREO PREAMP
To the Editors:

In the January 1958 issue of RapIlo
& TV News there was a report on
page 92 on the “Knight Stereo-Mon-
aural Preamp” which we certainly ap-
preciate.

However, your writer made an error
in indicating that this was in the
Knight-Kit line. Actually, the stereo
preamp is from our line of wired com-
ponents and should have been so in-
dicated.

J. W. RUBIN
Allied Radio Coup.
Chicago, Illinois

Sorry about our error in this regard.
All other details concerning the unit
are correct as shown.—Editor.

"REPAIRMAN'S PARADISE?"

Articles have appedared recently i
two nationally circulated magazines
containing serious charges of unethi-
cal practices by the nation’s radio and
television technicians. These articles
placed emphasis on the compuratively
rare but more sensational examples of
wnethical practice, instead of praising
the less newsworthy but vast majority
of competent, honest service techni-
cians. The Electrowic Industries Asso-
ciation (EIA) Service Cominittee has
written to the editors of the two pub-
lications taking exception to the views
expressed and indicating that the vast
majority of technicians are sound.
ethical businessmen and are techni-
cally competent. The EIA Letter to
the Editors goes on to enumerate the
specific things that the various service
associations and radio and TV manu-
facturers are doing to prevent the
kind of incompetency and dishonesty
cited in the articles. Following is the
final paragraph of the letter, which
summarizes the view of the electron-
ics imdustry and our own view on the
subject as well.

We, of the electronics industry, be-

~ lieve that thic TV servieing industry is

basically sound and that the majority
of TV servicemen are technically com-
petent and are ethical and honest
businessmen, sincerely interested in
improving themselves and their serv-
jce to their customers. We also know,
from actual impartial survey data,
that over 90% of the American public
is satisfied with its TV and radio serv-
ice. Therefore, your article appealed
directly to about 10% of the TV-radio
owners and served only to create un-
founded doubts in the minds of the
majority. The press should recognize
these facts and publish them to help
build the tremendous and vitally nec-
essary servicing industry instead of
undermining the constructive work
that has been and is currently being
done.
K. H. BrowN, Chairman
Service Committee, ETA

J. A. MiLLiNG, Chairman
Jobber Relations Commitice, EIA

14
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these valuahle all-steel file cabinets with your purchase of

PHOTOFACT the world’s finest TV-Radio Service Data

NOW—FOR PHOTOFACT
SUBSCRIBERS !

NOW—FOR PHOTOFACT LIBRARY
PURCHASERS!

NEW EASY-BUY WAY:

ABSOLUTELY FREE

Addre
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“The term "Scotch” is a registered trademark of 3M Company, St. Pau! 6, Minn. Export: 99 Park Avenue,
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PRICES|

Now SAVE UP TO 28% on these three super-strong

SCOTCH Magnetic Tapes with Polyester backings!

Good news for tape fans! “SCOTCH" Brand boosts
production of its new Polyester-backed tapes. So,
down go prices on three of your favorites! Now's the
time to take advantage of the big reductions. Save
as much as 289 on "SCOTCH" Magnetic Tape 150,
weather-balanced for perfect response in any climate,

any temperature...“SCOTCH" Magnetic Tape

102, popular best seller . . . and brilliant *'SCOTCH"
“High Output” Magnetic Tape 122. All three tapes
feature super-strong Polyester backings plus
“*SCOTCH" Brand’s own precision oxide dispersion
for flawless fidelity and exclusive silicone lubrication,
genuine built-in protection for your recorder head.
Buy today and enjoy these big, hig tape savings!

TAPE!

It's SCOTCH 200 Tensilized Double-Length Tape...
first to give you DOUBLE-STRENGTH with double length!

This is it—the magnetic tape that makes all the others
seem old-fashioned. *SCOTCH" Brand waited until
it had perfected an extended play tape of unmatched
guality. Now, here it is—the original no-break, no-
stretch tape. It's twice as strong, plays twice as long.
“SCOTCH" 200 Tensilized Double-Length Tape was
first with a Polyester backing twice as strong as other

tapes, first with an ultimate tensile strength of 6.8
pounds! Others try to imitate “SCOTCH'200 Tensili-
zed Double-Length Tape, but no other tape equals the
outstanding original. So,why settlefor imitations when
youcanbuytheoriginalatnoextracost? Find outwhat's
really new in tape recording. Today ask your dealer
for “SCOTCH" 200 Tensilized Double-Length Tape.

MANUFACTURING COMPANY

RESEARCH IS THE KEY TO TOMORROW

New York. Canada: London, Ontario. ©3M Co., 1958
April, 1958 _ ‘ 17
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pre-engineered to serve 90% of your sound installations

Deluxe LX3D 30-Watt Amplifier

4 Microphone Inputs (panel swiich con-
verts one microphone channel for phono
or tuner); Built-In Remote Gain-Control
Circuit; Exclusive Anti-Feedback Control:
Speech Filters; Separate Bass and Treble
Tone Controls.

H. 5347, W. 16147, D. 13”. Wgt.: 25 lbs.

Superb L330 30-Watt Amplifier

3 Microphorne Inputs (panel switch con-
verts one microphone channel for phono
or tuner); Speech Filters; Separate Bass
and Treble Tone Controls.

H. 53%”, W. 1414”7, D. 13”. Wgt.: 24 lbs.

BUSIE ST ¢ AKTHEEEDBACK

BOGEN’S FLEX-PAK LINE has the flexibility you need to meet
virtually every PA installation problem. Flex-Pak units are
light, compact, portable, and can be used separately or grouped
together. The amplifiers are available in every popular price
range and power output . . . 13 models in all. That’s why, with
Flex-Pak, you can tailor the sound system to fit the job, with
none of the fuss and bother of custom installations.

And remember—you can look to Bogen for al/l your sound
equipment needs . . . speakers, microphones, turntables, tuners,
and accessories. See your Bogen distributor today.

EASY. SERVICE .., L EASY INSTALLATION

]

Loosen 4 thumbscrews Folds back when not 4 thumbscrews attach Easily erased write-
and the lid’s off for in use in easy-sliding - accessory record plaver in’s on gain controls
fasi, easy servicing. wall-mount bracket. mount.

Bogea EVERYTHING

IN SOUND
A Divfsion of - The Siegler Corporation_

r~ TS | p— O " W — T S S— — I mmeen  Semm—— ni

mark level settings.

David Bogen Company, Paramus, N. J., Dept. 5-4

Gentlemen: Please send me descriptive catalog on your BOGEN FLEX-PAK E
Public Address Equipment and 24-page, illustrated brochure, “What You
Should Know About Sound Systems.” I
I NAME |
FIRM — I
| Check one [ dealer [J distributor [ sound specialist I

MAIL COUPON TODAY

CITY ZONE STATE

: e e e e e ———

MANUFACTURERS OF HIGH—FIDELITY COMPONENTS PUBLIC ADDRESS EQUIPMENT AND INTERCOMMUNICATION SYSTEMS

18 RADIO & TV NEWS
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'WE'RE MAKING IT EASIER THAN Evsi- TO BECOME A WELL PAID
RADIO'-TEI.EVIS'ION SERVICE TECHNICIAN

s

RADIO-TELEVISI

SPRAYBERRY

2 BIG, COMPLETE KITS
of PARTS & EQUIPMENT

To help you learn fast the practical side
of Radio-Television, we
send you expertly engi-
neered training kits to
test .and assemble for
interesting.

valuable

shop-bench

practice!

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

o Now offered . .. this fine
modern oscilloscope.

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

—- wt OF
e AR You build the
new Spray-
berry tester
~a complete
18- range
Volt-Ohm-
Milliam-
meter test
meter.

April, 1958

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

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

Complete Fucts Free—Act Now; Offer Limited

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

HOME STUDY TRAINING IN SPARE TIME

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

LET US PROVE HOW EASILY YOU CAN LEARN!

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

SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept. 25-F,

Mail This Coupon Now—No Salesman Will Call
= = Sprayberry Academy of Radio-Television
Dept 25-F, 1512 W. Jarvis Ave., Chicago 26, .
Please rush ail information on your ALL-NEW Radio-Tele-
vision Training Plan. I understand this does not obligate me

and that no salesman will call upon me. Include N -
alog and Sample Lesson FREE St

L Y[ ——
ADDRESS...
cITY ZONE __...STATE

wwWw americanradiohistorv com

Chicago 26, lllinois
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NOW, MR. DEALER GET UP TO
10% OFF ON EVERY PHILCO
PORTABLE BATTERY YOU BUY!

U8
A BEAUTIFUL ;
PHILCO BATTERY A
COUNTER DISPLAY!

Yours free with your
battery order. Make up
your own package with

batteries you use every day. i
with your order

This attractive battery. counter display is de- of $7500 (Ol' more) in
signed to take up minimum counter space. . .
Shows off a wide variety of batteries. Acts as Philco Batteries

a silent salesman in your store.

n the .Vo‘ppos‘i,te page.-

trated o e page
h your Philco Battery Order!
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OOK AT THESE FREE OFFERS

(These in addition to the special portable battery discount. )

Select any combination of premiums
you want !

FREE OFFER NO. ]_

$3.50 VALUE

50 foot heavy duty extension
cord and protected utility
light. Yours with every $35.00
battery purchase.

FREE OFFER NO. 5

$7.50 VALUE

Heavy duty hand truck . . .
A must 1n every service shop.
Holds up to 500 lbs. With
$75.00 worth of batteries.

FREE OFFER NO. 9

$19.95 VALUE
Philco deluxe tube caddy that

carries up to 250 tubes.
When you buy only $200.00
worth of batteries,

1
|
|
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i
|
|
|
|
1
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I
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FREE OFFER NO 2

éﬁ% 7

] n.-fs

ML E LY
Yol B
g -~ ’
‘ﬁ e
$3.50 VALUE

Flashing lantern and big pow-
erful searchlight, complete
with battery. When you buy
$35.00 worth of batteries.

FREE OFFER NO. 6

$7.50 VALUE

Six tri-color beam flashlights
for normal use and for safety
signalling. Takes only $75.00
worth of Philco batteries.

FREE OFFER NO. E O

$19.95 VALUE

Stanley executive tool set
with selected Stanley highest
quality tools. When you buy
$200.00 in batteries.

FREE OFFER NO. 3

$3.50 VALUE

Six 2-cell prefocused flash-
lights finished in gleaming
chrome. With $35.00 worth
of power packed batreries.

FREE OFFER NO. 7
SEReE

71

, \

1.7

.
ey
¥

L]
$7.50 VALUE

Rugged “‘Buckeye” all-steel
utility steps. Rubber treads
and seat. With your order
for $75.00 in batteries.

FREE OFFER NO. E E

$19.95 VALUE

“‘Luxo” lamp. Perfect glare-
free illumination. Fully ad-
justable. Only $200.00 worth
of batteries and it’s yours.

P — — — s Ave S — — — S — — — — A b Tt St (ot (ot i, el M S M el e pe e SO O Pu

FREE OFFER NO. 4

$7.50 VALUE

““Pace’”’ deluxe bathroom
scale with magnified -dial,
When you order $75.00 worth
of Philco batteries.

FREE OFFER NO. 8

$7.50 VALUE

Six 5-cell powerful flashlights
with prefocused spotlight for
distances up to 1500’. Yours
with $75.00 worth of batteries.

See your
Philco
Distri_bUtdr

o]

| mail this
Coupon
SNOW ]

%.@ !
Philco Corporation

I Accessory Division

P,

y /3

Attn: Carl Areschoug
1] ] l Philadelphia 34, Penna.
4 N
AA F Wm i 1 would like more information on Philco's Power Packed
v l "Plus 10" Battery Program..
| NAME s i A O WS, SRR
WORLD WIDE DISTRIBUTORS OF I
el , ) ) 1 A DD RESS SN SSP U
ervice Parts » Power Packed Batteries ® Universal Components ¢ Long Life Tubes ® Heavy Duty
Rotors ¢ Star Bright 20/20 Picture Tubes ¢ Long Distance Antennas e Universal Parts and Accessories. i CITY. iivevennnsnsess .ZONE. . . STATE........ o
I RN-358

wWww americanradiohistory cond
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The unique moving-magnet Dynetic Principle pro-
vides exceptional freedom from distortion and ex-
treme linearity of response. It has the same wide
response range (20—20,000 cps, + 2 db) as the fa-
mous Studio Dynetic arm and cartridge combination.
There is no magnetic attraction to steel turntables
and external hum pickup is virtually eliminated. The
Professional Dynetic has high needle compliance
(3 x 10 centimeters per dyne) and tracks at 3—6
grams, depending on the tone arm used. It is easily
installed in transcription and high fidelity record
changer tone arms.

Ask for a demonstration of the Professional
Dynetic at your hi-fi dealer’s—and you’ll hear hi-fi
reproduction you never dreamed possible with a
separate cartridge.

THE PROFESSIONAL DYNETIC
Model MSd (1-mil Diamond)........ $27.50 net
Model Mé6s (3-mil Sapphire).........515.00 net

g

S
e et
5 o

Nprarele r_..

- M e

@
P H.ONO REFRODUCER
kY &

A
The remarkail: tone arm and cartridge combination.
that prevents anh atches.»s;Records cam-be played hun= ~

ﬁdreds of tmes without signf wear. Atclaimed by alidio
‘authoritiés inimany published articics, Widely used by’

k4

hi-fi perfectidnists . . FM Radio Stations . Profes;/
.sional Rexzarding Studsos_ $79.50 net. -
e o ._I__.E:-__ﬂ,;

The Standard of Qualicy T
3

iy
SHURE B’ROTHERS ANCORFORATED

;| of space .

W. D. RENNER has been appointed vice-
president in charge of special services
of Howard W. Sams =z

& Co., Inc., Indian-
apolis electronics
engineering and
publishing firm.

One of the twelve
persons who formed
the nucleus of the i
company in 1946,
Mr. Renner has
served in executive assignments in the
sales and engineering divisions and in
a liaison capacity with receiver manu-
facturers, electronic parts distributors,
sales reps, and service technicians. He
will further expand these activities in
his new position.

He is vice-chairman of the EIA serv-
ice committee, an engineering gradu-
ate of Purdue, a director of the Elec-
tric League of Indianapolis,
active on several industry committees.

ES * ES

HARMAN-KARDON has announced the
acquisition of a building at 110 Hopper
St. in Westbury, N. Y. The new plant
will supplement production facilities at
520 Main St. . .. AEROVOX CORPORA-
TION has moved its West Coast Divi-
sion facilities to Burbank, Calif. and is
combining it with its CINEMA ENGI-
NEERING DIVISION at 1100 Chestnut St.
Separate factory rep organizations will
be maintained for the two lines . . .
GENERAL PRODUCTS CORP. of Union
Springs, N. J., has just completed an
extensive plant expansion program
which increases floor space over two
and one-half times the original area

. ROHN MANUFACTURING COMPANY,
Peoria manufacturer of a complete line
of TV and communication towers, has
acquired an additional 13,750 square
feet of floor space by utilizing two
buildings near the firm’s present main
plant-office building. Construction has
also begun on a new and greatly en-
larged galvanizing plant which will
contain approximately 7000 square feet
. . UNITED STATES ARMY
COMBAT SURVEILLANCE AGENCY has
moved from the Pentagon to new quar-
ters at 1124 N. Highland St., Arlington,
Va. ... ZENITH RADIO CORPORATION
has opened a unique “showcase” on the
ground floor of the new Tishman
Building at the corner of 53rd St. and
Fifth Ave. in New York. The company’s
radio, TV, and high-fidelity models will
be displayed but no sales will be made
at the “showcase’” location .. . CHES-
TER CABLE CORPORATION of Chester,
N. Y, has increased its total plant area
to 200,000 square feet to provide addi-
tional production, storage, and labora-
tory facilities ... SYLVANIA ELECTRIC

22
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and is.

PRODUCTS INC. has announced plans
for a new 50,000 square foot laboratory
and administrative headquarters build-
ing for its Mountain View Laboratories
in California. Completion is scheduled
for later this year ... The Micronics
Division of ELGIN NATIONAL WATCH
COMPANY will occupy a new 60,000
square foot headquarters and combi-
nation development-production plant
about September 1st of this year. The
new plant is on the southern outskirts
of Palatine, Ill.,, a suburban area 28
miles northwest of Chicago ... VIDEO
INSTRUMENT COMPANY, INC. has
moved its engineering, manufacturing,
and general office facilities to 3002
Pennsylvania in Santa Monica, Calif.
The firm was formerly located at 2340
Sawtelle Blvd. in Los Angeles. '

* * #

A. A. WARD, executive vice-president
and director of Altec Companies, Inc.,
has been elected
president of the
firm.

After graduating
from Texas A. & M.
with an electrical
engineering degree,
Mr. Ward worked
four years for
Southwestern Bell
Telephone Company in Houston and
in 1929 joined Flectrical Research
Products Incorporated to install and
service theater sound equipment.

In 1937, he became head of specialty
engineering with the newly formed
Altec Service Company and has been
associated with the firm ever since in
various executive capacities.

He will maintain offices in the new
Altec Lamsing Corporation headquar-
ters in Anaheim, California. The com-
pany also has offices in New York and
in Los Angeles.

ORRADIO INDUSTRIES, INC. has estab-
lished two new divisions to handle the
growth of its tape line. The Instrumen-
tation Tape Division will be headed by
James D. Grady, Jr. while the Audio
Products Division will have Robert D.
Browning as manager . . . STRETCH
WIRE CORP. has been organized to
provide extensible cable for the elec-
tronics industry. The firm has set up
sales offices at P. O. Box 893, New
Rochelle, N. Y. and is headed by
Michael L. Kaplan . LITTON IN-
DUSTRIES has acquired all of the com-
mon stock of MONROE CALCULATING
MACHINE COMPANY and will continue
to operate the firm with its present
management . . . The Board of Direc-
tors of VAN NORMAN INDUSTRIES, INC.
has voted to integrate INSULINE COR-

RADIO & TV NEWS
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anatomy
of the
tube...
LESSON #1

How RCA bu1|ds specual

RCA’s redesign of the 6 AF4-A has resulted in minimized slump, product uniformity,
and projected average life of 4,000 hours or more!

Here are some of the materials RCA “prescribes” in manufacturing the new 6AF4-A. The
grid is plated with Palladium, a rare metal capable of withstanding high temperatures.
The use of this grid structure minimizes interelectrode leakage, prevents grid

loading, and as a result, provides stable tube performance. The cathode,
a nickel alloy, is specially selected to reduce interface resistance

and thus minimizes slump. The use of pins which are silver-plated
reduces skin effect at ultra high frequencies and improves

tuner performance.

All these features, in addition to dynamic life tests, help to assure
long and dependable performance. No wonder RCA s 6AF4-A is tops!

So, here’s the #1 lesson in radio, phonograph, and TV service— .
when ordering tubes for replacement, specify “RCA Tubes only.”

ﬁ'!,ﬂl RADIO CORPORATION OF AMERICA
@® Electron Tube Division Harrison, N. J.

April, 1958 23
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MOUNTS TOP OR SIDE COWL, TOP FENDER,
| SIDE FENDER, REAR DECK OR ROOF.

e “SATELLITE” is truly out of this world, because no
other antenna in the world is more versatile, more beautiful

or more durable.

MOUNTS EASILY, QUICKLY FROM THE OUTSIDE!

New, simplified split-washer mounting base twists easily

into position beneath cowl. Reduces installation costs.

MAST ADJUSTS TO ANY DESIRED ANGLE!
As the "SATELLITE BALL" rotates 360° in every direction,
the mast may be set at any angle you prefer. Locks perma-

nently into position.

HI-QUALITY MATERIALS AND CRAFTSMANSHIP!
Triple chromed, 3 section mast with sturdy, anti-rattle con-
struction, extends to 57'7. 100% shielded Mylar cable.

Made by the world’s largest maker of automobile antennas

rL ...and guaranteed in writing for the full life of the car.
No wonder. . .It's tops for 58!

ll MODEL | SEC. ] LEN. | CABLE ‘

?[ BT.1 | 3 | 2557 | 48 |
Model BT-1

.7580 GARFIELD:BLVD.
i CLEVELAND 25;0HIO
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PORATION OF AMERICA and TRANSI-
TRON, INC. into a single unit to be
known as the Electronics Division of
YAN NORMAN INDUSTRIES, INC. The
address will be 186 Granite St., Man-
chester, N. H. . . . CARMINE-PADEN
ASSOCIATES, manufacturers’ rep firm
has changed its name to CARMINE A.
VIGNOLA ASSOCIATES. The address,
P. O. Box 569, Jefferson City, Mo.,
remains unchanged . . . PYRAMID
INSTRUMENT CORPORATION of Lyn-
brook, N. Y. has announced the for-
mation of a new division to be known
as SARGENT ELECTRIC CORPORATION.
Factory facilities are located at 630
Merrick Road, Lynbrook N. Y.

GUSTAF A. WALLENSTROM has been
named to the newly created p051t10n
of consulting engi- — = -

neer on antenna sys- ,Af"\ﬂ ~
tem structures for ! ;
the General Elec-
tric Company’s
Technical Products
Department in Syr-
acuse.

In his new post,
Mr. Wallenstrom 2
will be responsible for liaison and con-
sulting work with department market-
ing, field-service, purchasing, and
legal units and with outside customers
and vendors. In addition, his wide ex-
perience gained in more than 28 years
as a design and structural engineer
for radio and TV antennas, towers,
and foundations will be utilized for
improving present products and de-
veloping new ones.

He has been with the company
since 1924.

*

THOMAS ALLINSON has been named
president and chief operating executive
of the Weston Instruments Division of
Daystrom, Inc. as well as Daystrom
Systems Division of La Jolla, Calif,,
and Daystrom-Weston Industrial Divi-
sion of Poughkeepsie, N. Y. ... Filtors,
Inc. of Port Washington, N. Y., has
named LOUIS DE LALIO to the post of
chief research and development engi-
neer and added MICHAEL GIORDANO
to its engineering staff . . . The Special
Products Division of Stromberg-Carl-
son has named MARTIN T. ZEGEL to the
post of product planning manager and
upped WILLIAM E. CUTLER to sales
manager of commercial products . .
RICHARD N. GOLBACH has been named
to the newly created position of vice-
president in charge of marketing for
the Semiconductor Division of Hoffman
Electronics Corporation, Evanston, Ill.
. The post of sales manager of the
manufacturers’ division has been filled
by United Catalog Publishers, Inc. with
the appointment of GEORGE M. KERNER
. CURTIS KELLEY is the new sales
manager for consumer products of
National Company Inc. He will be re-
sponsible for the sale of the firm’s am-
ateur and short-wave receiver line and
marine products ... Rockbar Corpora-
tion has appointed THOMAS B. ALDRICH
industrial sales manager. He was for-
merly associated with Presto . . . ED

RADIO & TV NEWS
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GOOD JOBS . .. MORE MONEY
SECURITY . . . ALL CAN BE YOURS

YOU are needed in the great modern Tele-
vision-Electronics industry. Trained techni-
cians are in growing demand, at excellent

pay, in sales and service, manufacturing,

broadcasting, telecasting, communicatons,
research, and many other important branches
of the field. Nadonal Schools Master Shop-
Method Training, with newly added lessons
and equipment prepares you in your spare
time right in your own home for these fasci-
nating opportunities. OUR OUTSTAND-
ING METHOD IS PROVED BY THE
SUCCESS OF GRADUATES ALL OVER
THE WORLD!
YOUR TRAINING IS ALL INCLUSIVE

We prepare you for a long list of job
opportunities. Thousands of TV and Radio
receivers are being sold every day—more
than ever before. And, now, Color TV is
here. Applications of Electronics in industry
—AUTOMATION—are growing in tre-
mendous strides. The whole field is alive —
opening up new, impartant jobs rapidly.
National Schools complete training program
qualifies you in all phases of the industry.

YOU EARN WHILE YOU LEARN

Many students pay for their entire training —
and more — with spare time earning. We’ll show
you how you can, too! Early in your course you
receive material that shows you how to earn
extra money servicing TV and Radio receivers,
appliances, etc., for friends and acguaintances.

April, 1958

o TELE

RAD O—E' E'

1. Television Al
including Color Ty

2. Radio ... AM, FM
3. Industrial Electronics
4. Communications

LEAR%ALL&pHAus'
BY SKop METHOD

Let ‘National Schools of Los
-Angeles, a Practical Resident

”cmom’cs

of THE INDUSTRY
HOME TRAINING

5. Sound Recording
& Hi-Fidelity

6. Automation
1. FCC License Preparation
8. Radar & Micro Waves

Technical School. for.over 50
years, train-you at home by

Shop- Method for .

unlimited

opportunifies in All phases pf

TV,

YOU GET EVERYTHING YOU NEED

Clear, profusely illustrated lessons, shop-
tested manuals, modern circuit diagrams,
practical job projects—all the valuable
equipment shown above-—many other ma-
terials and services—consultation privilege
with our qualified staff, and Graduate Em-
plovment Service. EVERYTHING YOU
NEED foroutstanding success in Electronics.

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS
WILL TRAIN YOU. SEND FOR FACTS TODAY
NO OBLIGATION.

YOU LEARN BY SHOP METHOD . ..
you do servicing, circuit analysis, and do
over 100 down-to-earth experiments. You

build a Superhet Receiver and a modern TV
Receiver, from the ground up, including a
new, big screen picture tube. You also re-
ceive a professional, factory-made MULTI-
TESTER. All of this standard equipment is
yours to keep . . .

at just one low tuition.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905

NATIONAL SCHOOLS, DEPT, RH-48
4000 S. FIGUEROA ST.

) Rush free TV-Radio "Opportunity” Book and sample
g I tesson. No salesman will call.

lectronics, Radio,

1§ you wish 19
. gchoot 2

|0W

e
while
il mforma“

RATIONAL SCHOOI.S

LOS ANGELES 37, CALIF.

LOS ANGELES 37, CALIFORNIA
GET FAST SERVICE - MAILNOW TO

LOS ANGELES 37, CALIF,

AGE
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{J Check if interested ONLY in Resident School training at Los Angeles.
YETERANS Give dote of Dischorge

ZONE STATE
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Discoyey the widden Music 1" YOUT FH
with NEW

JeRrOLD FM Range Extender !

Simply connect a Jerrold FM Range Extender between the antenna
and your FM tuner or receiver...and enjoy all the FM stations
you've wanted fo hear! Jerrold’s FM Range Extender pre-amplifiers
boost the strength of signals at the antenna 18 times. .. bring in
distant stations you never heard before...increase the enjoyment
of stations you now receive.

Features:
% 20 DB S/N ratio with

0.6 uv input
% High RF gain and output
% Full FM band width
Available in two models for

either indoor or outdoor
operation.

Indoor Model 406A-FM

USE YOUR TV ANTENNA
TO IMPROVE FM RECEPTION

Use Jerrold's popular low-cost MULTI SET
__~-— COUPLER to connect your FM receiver to your
TV antenna ... for greater FM pleasure.

See The Jerrold FM RANGE EXTENDER and MULTI SET COUPLER
at leading distributors or write:

JERROLD RN

Dept. PD 44, Philadelphia 3, Pa.
26
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SHAFER is now heading a new market
research unit in the Newark, N. J.,
sales office of Blonder-Tongue Labora-
tories . . . Shure Brothers, Inc. of Ev-
anston has named VINCENT E. EITZEN
to the post of technical assistant to the
president of the firm. He has been as-
sociated with the company for 17 years

. JOSEPH B. CEJKA is the new gen-
eral sales manager for electronics at
The Gabriel Company of Cleveland . ..
The Distributor Division of P. R. Mal-
lory & Co., Inc. has named FRANK P.
VENDELY to fill the newly created post
of merchandise manager . .. €. ROBERT
LANE has been named eastern regional
manager of Andrew Corporation of
Chicago. He will maintain offices in
Westwood, Mass. . . . Midwest Research
Institute of Kansas City, Mo. has an-
nounced the promotion of HAROLD L.
STOUT to the post of assistant manager
of the engineering division.

% * *
HAROLD A. DeMOOQY has been appointed
manager of receiving tube operations
for the Electron
Tube Division of
Radio Corporation
of America.

Prior to his new
appointment, Mr.
DeMooy was mana-
ger of manufactur-
ing for the com-
pany’s receiving = A '
tube activities in Harrlson and Wood-
bridge, N. J., Indianapolis, Ind., and
Cincinnati, Ohio.

A native of Cleveland, he attended
Purdue University where he majored
in electrical engineering. He joined
RCA in 1926 as an engineer and has
served the firm in various executive
and engineering positions ever since.

® * *

R. K. SODERQUIST has been named vice-
president and general manager of In-
dustrial Tubes, Inc., Geneva, Illinois
manufacturer of industrial control
tubes. He will also continue his post
as a director of the firm. The company
also announced that WILLIAM D. BALL
has been appointed design engineer and
will head up all of the design and de-
velopment activities for the tube
maker . . . HEYWARD A, FRENCH has
been named an executive engineer at
Federal Telecommunication Laborato-
ries, Nutley, N. J. He has been with the
company since 1943 . . . The Helipot
Division of Beckman Instruments, Inc.
has named KARL E. HELLER sales man-
ager. He joined the parent firm in 1955
... S. A, STANDING has been ap-
pointed an assistant to the vice-presi-
dent and general manager of Raythe-
on’s Receiving Tube and Semiconductor
operations. Prior to joining the firm
13 years ago, he was associated with
North American Philips Co. . . . The
appointment of WILLIAM KORNHAUSER
as vice-president has been announced
by Federated Purchaser, Inc. He has
been with the distributing firm for 18

years . . . PERCY L. SPENCER has been
elected senior vice-president of Ray-
theon . . . Rockbar Corporation has

(Continued on page 121)
RADIO & TV NEWS
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RCA INSTITUTES offers you the
finest of home study training. The equipment
illustrated and text material you get with each
course is yours to keep. Practical work with very

first lesson. Courses for the beginner and the ~
advanced student. Pay-as-you-learn. You need pay | RCA ENST@TUTES’ Inc. Home Study Dept. N-48
for only one study group at a time | 350 West Fourth Street, New York 14, N. Y.
Yy g : I Without obligation, send me FREE 52 page CATALOG on Home
Cm I Study Courses in Radio, Television and Color TV. No salesman
T will call.
Sogr |
\ I NGOME s, 1z 30z TE T3 o AT & e S| BB 51 & W08das] ST TS s SIS \
F— 5= \ l please print
= { ; 4 l Address=iiie sup | oakeloh ol 0on sy -0 LR s e S o S S S el e - KTl
i W ’
l [ €1 1 P P PO A Zone........ State. . _........ e e
RESIDENT SCHOOL courses in New York City offer com-§ | Kerean Vets! Enter discharge date.........oo oo
prehensive training in Television and Electronics. Day and | In Canada — RCA Victor Co., Ltd.
evening classes start four times each year. 5001 Cote de Liesse Rd., Montreal 9, Que.
Detailed information on request ! To save time, paste coupon on postcard,

April, 1958 27
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Simplified schematic is a typical cascode cireuit in which
double-triode amplifiers are tested for transconductance
and plate current under actual operating conditions. In this
way, Sylvania offers you maximum assurance of proper
circuit performance when you repair TV tuners. Regardless
of make or model TV, Sylvania tuner tubes mean depend-
ability backed by industry’s most exhaustive dynamic
testing program.

Type by type, Sylvania’s own JEMC (Joint Engineering and
Manufacturing Committee) establishes test conditions
which represent the most realistic measure of a tube’s
ability to stand up in the sets you service. Their working
knowledge of the needs of TV tuner manufacturers even-
lually means greater service profits through less call-
kacks for you.

2

RADIO & TV
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dependable performance

Measuring input resistance and capaci-
tance of all TV tuner tubes at 200 mc,
places important controls over gain and
tuning characteristics. This and many
other tuner tube tests have been devel-
oped by Sylvania to provide you with
maximum assurance of dependable per-
formance regardless of make, model, or
age of the TV sets you service.

All tuner tubes are fixed-bias tested
under conditions which simulate actual

RADIO ELECTRONICS

applications in TV sets. Cascode types
are subjected to series Gm and series Ib
tests in typical circuits. In addition, all
types are checked both before and dur-
ing life tests for serviceability at high
and low line voltages.

Protect yourself against costly and
unnecessary callbacks. Specify Sylvania
TV Tuner Tubes in the new yellow and
black carton.

Syrvania ELecrric Propucts INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

+ TELEVISION -
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CBS cuts call-backs through approved-for-production design

Here a tube from the laboratories of CBS development
engineers is being readied in pilot production for mass
production. It may be a CBS original, standard type, or
improved tube. The aim is the same: To insure depend-
able, trouble-free performance through approved-for-
production design. Teams like this test in pre-production

all CBS tubes. .. receiving, special-purpose, cathode-ray
...and semiconductors. Their approved designs give you
reliable products like the 6DQ8, 6626, CBS-Colortron and
2N155. It’s easy for you to take advantage of this
approved-for-production design. Insure yourself of mini-
mum call-backs always by asking for CBS always.

Reliable products

through Advanced-Engineering

CBS-HYTRON, pDanvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.
For the best in entertainment tune to CBS.
RADIO & TV NEWS
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Latest Information

on the Electronic Industry
By RADIO & TV NEWS
WASHINGTON EDITOR

PAY-TV TEST PLAN SPANKED BY HOUSE COMMITTEE—-By a 17-7 vote, the
House Committee on Interstate and Foreign Commerce told the FCC recently
that the t0ll-TV issue should be settled by Congress . . . In a resolution,
the Representatives told the Commission that it was the consensus of the
committee members that the public interest will not be served by granting
authorizations for subscription—television because . . . "it has not been
established to the complete satisfaction of the committee that authority
to license such an operation comes within the power of the Commission." . .
The resolution also pointed out that pay-TV . . . "operations might lead to
a partial blackout of the present system of TV authorizations with possible
injury to the present system in particular communities, if not throughout
the nation . . ." . . . Committee members said that the action was based in part
on the tremendous anti-pay-TV mail flooding the offices of Congressmen.
Representative William L. Springer reported that he had received over 8000
letters and over 400 telegrams; Congressman Peter F. Mack said that he
had over 10,000 letters and over 2000 wires strongly voicing "no" to
fee—television.

FCC STRIVING TO END CHANNEL SHORTAGE, CONGRESS TOLD——The FCC is . . .
"striving desperately to find some way of easing the television—-channel shortage
.. " Chairman John C. Doerfer told the House Interstate and Foreign Commerce
Subcommittiee on Legislative Oversight, during a recent hearing in Washington.
.. "We can’'t seem to get it off the ground," he added, but the Commission is
trying . . "to get a competitive TV system operating through the country."

STEREO TAPE-DISC BOOM PREDICTED——A boom in stereophonic tape and
phono players is ahead, leading specialists have reported at meetings in
the east, midwest, and on the coast. According to one such expert, a 20 per—
cent increase can be expected in the sale of stereophonic recorders and at least
a 50 per—cent boost should obtain in stereo tape sales . . . RCA is so sold on
stereo that it has developed, and plans to introduce in early summer, a four-
channel player-recorder featuring a new cartridge for quarter—inch 3% ips
tape. The record department of RCA has also announced that it will probably
have stereo discs for distribution in the fall of the year.

RADIO PRODUCTION IN '57 BEST IN TEN YEARS—Radio set production during 1957
had its best year since 1948, according to Electronic Industries Association.
Sales were up 12 per—cent over '56 . . . The phenomenal growth, many have said,
has been due to the increasing interest and popularity of records, since radio
has served to familiarize listeners with the latest releases . . . EIA records
also indicated that 15.4-million radios were made during '57; 1.6-million were
transistorized portables. and 2.9-million were transistorized auto radios
The books also showed that over 50 per—cent of all the auto receivers made used
transistors.

BRIGHTER RADAR DISPLAYS TO BE INSTALLED IN AIRPORT CONTROL STATIONS—Radar
traffic controllers will soon direct aircraft from well-lighted rooms instead
of from semi-darkness, according to CAA. Thirteen new scan—converter units
providing this daylight viewing—costing over a half-million dollars——have
been ordered . . . Heart of the equipment is a two—gun cathode-ray tube made in
France by the Compagnie Generale de Telegraphie sans Fil de Paris. Until now
CAA has been using old World War 11 surplus military horizontal scopes.

OPERATING TV STATIONS NOW OVER 500——As we went to press, the FCC
records showed that there were 502 commercial TV stations operating. Of
this number 418 were using the v.h.f. channels and 84 were on ultra-high . . .
Bermuda's first commercial television station recently took to the air with the
call letters ZBM-TV. The station boasts the smallest potential viewing audience
of any TV station in the world but one of the richest markets. The resident
41,000 population owns an estimated 4000 TV sets. —B0-
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RCA Reg. $11950 RADIATION COUNTER ON SALE AT McGEE for $299%

RCA Modcl WF- 10A, Radrat:on Geiger counter for amateur and professional use Explore for Uranium or check for atomic fall-out radiation. Complete
with test sample. mpie to use, wecighs only 5 Ibs. In aluminum case. 73/”x814%"”x3V>”. Indicates presence of radi actnvnty in 3 ways, by
meter, neon hight and headphones. Requires 2—671/; volt Burgess XX45 ‘‘B'’ batteries and 3 #2 flashlight cells, Battery kit, $5.29 extra. 3 sensi-
tivity ranges, 0-100, 0-1000 and 0-10,000 counts per minute. A terrific value from McGee. RCA Model WF-10A with tubes and headphone, less
batteries, $29.95. Battery kit, $5.29 extra

MODEL WF-12A Regular $149.50—McGEE'S PRICE—$34.95
RCA Model WF-12A, Radjation Geiger counter. Slmxlar to WF-10A, except has an external probe. Priced with tubes and headphones at $34.95,
less batteries. Kit of 2-—XX45 Burgess “‘B,’”’ plus =2 flashlight cells, $5.29 extra

MODEL WF-HA Regular $154. SD—McGEES PRICE—$37.95
RCA Model WF-11A. Radiation Geiger counter. Explore for Uranium or check for_atomic fall-out. Uses extra sensi Bismuth tube. Test sam-
ple included. Simple to use, weighs only 5 lbs. Weatherproof case 73/4”x81/45”x315”. Indicates presence of radioactivity 3 ways, by meter, neon
light and headpirones. Requires 2 Burgess XX45 ¢‘B’’ batteries and 3 ;2 flashlight cells. Battery kit $5.29 extra. 3 sensitivity ranges, 0-200,
g§10|0a0 0- 20(00%)chsnts per minute. A terrific value. RCA WF-11A, Sale price, $37.95 with tubes and headphone. Battery kit, $5.29 extra.
imilar size

RCA Model WF-15A (not illustrated). Has 10 sensitive tubes, 3 ranges RCA WModel WF-16A (not illustrated). Has 10 sensitive tubes, 3 ranges
to 100,000 counts per minute. Size, 117x47%/g"x71/2". Weight 8 Ibs. to 200,000 counts per minute. Size, 11”x47/g"x742". Weight 8 Ibs. WF-10A WE-12A
g;.%,;al [price, $475.00. McGee's Sale price, $99.50. Battery Kit, Drl%mal price, $750.00.  McGee's Sale price, $145.80. Battery Kit,

. extra. 7 extra

‘6 w t* New, 1958 model Imperial Slim-Line 16 watt high fidelity amplmer (20 watts peak),
atts $ 95  with' built-in pre-amplifier. Full range audio response from 22,000 cps.

tone controls; full 18 db bass and full 1S db treble boost: Inpat For rad o tumer, ame

- - - recorder and phono. Input compensation for the new 958 model, 4 gram General

Facfory Wired Hi-Fi Amp Electric variable reluctance cartridges, as well as the famous G.E. RPX-050, RPX-052

and crystal pnono cartridges. 5 ‘position selector switch selects inputs and record

compensation. Compensation for AES and RIAA phono records. A factory bl_nlt ampli-

G L e D S S e e G R Ul

o - kers. includes tubes: n R ern
speaker board, $51.95; with new B-250X, 4 speaker multi-color leatherette covered wood cabinet at no ‘added cost; matches blond or
board, $59.95; with Norelco 9762M, $69.95; with mahogany finish speaker systems. Size: 514" tall, 1134” wide, 8 front to back. Ship.
H-4H cabinet speaker system, $69.95, wt. 15 lbs. Model SL-20 Imperial, List price, $69.50. McGee's Sale price, $34.95.

NEW 1958 "COMPLETE HI-FI SPEAKER SYSTEMS IN CABINETS"

The new, 1958 Hollywood 4-speaker systems are designed to give real Imperial 81 and 91 systems are offered in the larger Blond or Mahogany
reproduction from your Hi-Fi audio amplifier or FM-AM radig. Built-in cabinet, 37" tall, 2714%” wide and 2314” front to back. Enclosure is
Juke Box full bass response. Built-in LC crossover networks. Fully en- acoushca]ly lined to approach an infinite baffle. ldeal for any Hi-Fi system

losed, acoustically lined. Standard models 357 tall, 197 deep and 257 and priced at worth of speakers alonc. LC crossover network and variable

wide. Deluxe models 377 tall, 27%4” wide, 231" front to_back, $5.00 brilliance control. Features heavy woofers and horn tweeters.

extra. Choice of Mahogany or Blond finishes. We will ship mahogany

unless you specify blond ImPERIAL 81, S69.05 I]MFIERIAL o1, 58955
MODEL H-4H SYSTEM, $39.95 : 25 walts, response 18 %o 20,000 Imperial 51,30 watt speaker system

Model _H-4H Hollywood 4-speaker MODEL Z-4Z SYSTEM, $49.95 cps. A complete speaker system in s akers. Response, 18 to

high fidetity speaker system. 20 Model Z-4Z, Hollywood 4-speaker the above described enclosure, ready 20 000 cps A complete Speaker Sys-
watts, response 20 to 17,500 cps. high fidelity speaker system. 25 to connect to your Hi-Fi amplifier. tem in the above enclosure, ready to
Choice of Mahogany or Blond finish watts, response from 18 to 17,500 Built-in LC, 3 way crossover network. connect to the 8 ohm output of your

enclosure. Features a 12” Diffusion ¢ps. Choice of Mahogany or Blond Speakers mcluded are 157, 211/3 oz. hlgh fidelity amplifier. Includes the
Cone 6.8 o0z. Alnico V magnet, alu- finish enclosure. Features a 15 Utah woofer, 8”7 6.8 o0z. mid-range 21 oz. Utah 15”7 woofer. two of the
minum . voice coil woofer, plus 67 213/ oz. Alnico V Utah heavy duty and horn type Pioneer PT-3 tweeter. 87, 6.8 oz. mid-range spcakers and
mid-range and 2—S5” tweeters. Built- woofer, plus 8” mid-range and 2—5” 8 ohms impedance. Stock No. Im- two of the PT-3 Pioneer horn type
in variable brilliance LC crossover tweeters. Built-in variable brilliance perial 81, speaker system. Shlp. wt. tweeters. Built-in LC type, 3 way
network. Model H-dH, ship. wt. 55 LC crossover network. Model Z-4Z, 80 Ibs. Sale price, $69.9S crossover network. Imperial 91,
Ibs. Price, $39.55. Larger deluxe ship. wt. 57 Ibs. Sale price, $49.95. speaker system. Ship. wt. 90 Ibs.,
cabinet, $5.00 extra. Larger deluxe cabinet, $5.00 extra. Sale price, $89.95.

TREMENDOUS McGEE VALUE—~NEW 1958 HI-FI
SPEAKER SYSTEMS ON BAFFLE BOARDS
Model B-125-X, high fidelity 15-watt, S-way
speaker system, mounted on an 18" square batfle PRICE
board. Has 12" High Efficiency woofer, 2—4x6”

mid-range speakers, plus a 4” high-range and 3”
tweeter; all with Alnico V magnets. Built-in $

World Famous Imported from Holland
NORELCO HI-FI PM SPEAKERS

12” Model 9762-M reg. $59.97 Sale Price $39.95
12” Model 9760  reg. $32.97 Sale Price $19.95
8” Model 9750 reg. $22.17 Sale Price $15.95
NORELCO Model 9762—12” wide range Hi-Fi PM speaker, res. 35
to 18,000 cps at 30-watts. Voice Coil imp. 8 ohms—new Alnico
VI magnet gives 11,000 gauss. Regular $59.97 net, on sale at
McGEE for only $39.95.

NORELCO WModel 9760—12" wide range Hl Fi PM speaker, res. _35
to 18,000 cps at 30-watts. Voice coil imp. 8 ohms—new Alnico
VI magnet gives sooo gauss. Regular $32.97 net, on sale at
McGEE for only S19

grossovér network with variable brilliance control

Ship. wt. 11 Ibs. Stock No.

1s-watt Hi-Fi speaker system, AUBIGPHILE VALUE $30.00.
SALE PRICE $18.95

el DELUXE HI-F} 25 WATT SPEAKER BOARD $29.95
“- 0 Model B-250X, 4 matched Hi-Fi PM speakers mounted on a

baflle board, 18” wide and 30" tall. For installation in your
own cabinet or play as it comes. Features 15” woofer, 10"

e mid-range, 514" and 5” tweecters; built-in proper LC_cross- NORELCO. Mad2l 9750-8" wide range Hi-Fi PM_speaker, res. S0
Sver network.  SysEem e wired reagy’ to connect the two foads to-any B ohm amplifier or to 20,000 cps at 10-watts. Voice coil 6 ohms—New Alnico VI
FM-AW radio. 28 watts capacity, from 18 to 17,500 cps. A matched for finest audio magnet gives 13, 3,500 Ganse. CRegular $22.17 mnet, on sale at McGEE for only $15.95;
reproduction. $50.00 list value. McGee's saie price, $29.95. or 2 for $30.00

22 TUBE ESPEY FM-AM TUNER-AMPLIFIER SALE $9995

Espey Model 7006501G, complete 14 tube FM-AM tuner and matching PRICE

8 tube, 24 watt ultra-linear amplifier. A regular $199.50 value on sale

at McGee for $99.95. Features AFC on FM. Receives broadcast 550 to 1700 k¢ and FM, 88 to
108 mc. Built-in preamplifier. Separate bass and treble controls, record equalization. Response,
10 cps to 20,000 cps, auxiliary input jacks. Tuner chassis is 14" long, 82" high, 10" deep.
(Leatherette cabinet for tuner only, $7.95 extra.) Amplifier 12”x8”x5” (push-pull, parallel 6Vé
output tubes). Price includes all tubes, knobs and escutcheon plate. Shipping weight 42 Ibs.
A true McGee value.

Combination offer with Garrard RC-98 changer and 46-052 G.E. cariridge, $174.95, no speaker
included. Why not order a Norelco or our new B-250X speaker board with your Espey?

FM/AM TUNER ESPEY 24 WATT
ESPEY 14-TUBE MODEL 7006 MODEL 501G AMPLIFIER

ESPEY 14 TUBE FM-AM WITH BUILT-IN HI-FI AUDIO $6995 P

L (RS

Espey Model HF-250C, 14 tube FM-AM chassis with push-pull 6Vé&, 10 watt audio. A true Hi-Fidelity receiver built by a

nationally famous maker of fine custom chassis. Ultra-tinear output used in Williamson type circuit gives frequency response

of 10 to 22,000 cps. Dutput taps of 4, 8 and 16 ohms. Separate RF stages for FM and AM assure high sensitivity. Temperature compensated FM
front end for minimum drift. Separate bass and treble tone controls. ~ Pre-amp for all types of magnetic cartridges. 2nd input for crystal phono,
tape recorder or TV. 3 position equalizer for accurate reproduction of all records. Built-in antennas for_ both FM_ and AM. Response plus or
minus 1 db from 10 to 22,000 cps. Harmonic distortion less than 194, Sensitivity: FM, 8 mv fcr 30 db quieting; AM, 75 mv for & db
signal to noise ratio. Off-on-volume and equalizer are comhined on a concentric contral. Has AC outlets on rear of chassis. Beautiful edge
lighted flywheel inertia slide rule dial. Size: 73/4")(131/2”)(10" deep. Ship. wt. 24 Ibs. (not ma:lable) Model HF-250C Sale price, $69.95.
Espey chassis with our P15.CR, 15” coaxial speaker, both $89.9

Espey chassis with $54.95 lisf. ‘model 9760M, 127 Phillips speaker. both for $89.95.

Espey chassis with $99.95 list, model 9762M, 12” Phillips speaker, both for $104.95.

24 INCH GUSTOM TELEVISION CHASSIS $'|2995

AUTOMATIC CHANGERS
AT LOW PRICES

Special prices on VM 3 speed Hi-Fi record
changers. Equipped with plug-in_ heads.
Features 4 pole motor, intermixes 107 and
12" records of the same speed, shuts off
after last record has played. $iZe: 131/2”x

McGee offers this nationally famous make

B oS gt e Jl\. s 24”7 television chassis with alumm:zed pic-
%ﬂiﬁ» - ture tube at a terrific saving. Full power transformer
! operated with switch type cascode tuner All regular wir-
] 4 ing—no printed circuits. Chassis is mounted an a baseboard
& +if and shipped with picture tube mstalled. Area required
= ki :Ix for chassis; 28” wide, 20” high and 20" front to back.
Safety glass size, 23 13/16")(193/4” Tuner and controls

are mounted on a separate vertical bracket to make it - 131/4" Ship. wt. 12 lbs. VM-935 and

easy to move when installing. Price includes all tubes MONARCH vm- 936 are the same changer except the

and 24”7 24YP4 aluminized = picture tube. Knobs and 936 is on a base as illustrated. Price in-

safety glass included. Good gquality audio. 2—8" an UASH $27.95 cludes 45 RPM spindle.

2—-5” speakers are furnished. mounted on a baffle board VM-935HF with RPX-050A G.E. VR cartridge, $29.95. .

247x193/3”. Stock No. MG75-02, with all tubes and 45 VM-936HF on base with RPX-050A G.E. VR cartrudge, $32.95. 1 mil diamond needle,

day picture tube warranty. Sale’ price, $129.95. Price $8.95 extra.

with one year picture tube warranty, $133.95.

Stock No. MG75-02-HF10, same as MG75-O2 except with ”

push-pull 6v6é Hi-Fi amplifier and with 2—1 's and Latest 4 speed English imported Monarch record changer. Features a 4 pole motor, 9

2-.5" tweeters on a baffle board, Sale price, 5149 95. turntable with molded rubber record pallet. Balanced tone arm readily accepts most make's,
Stock No. MG”'IS 01, similar in appearance to the 24” model illustrated, except set of Hi-Fi cartridges. Plays 162/4, 33173, 45 and 78 RPM records. Intermixes 10” and 1'2
includes a 21” 21ATP4A aluminized picture tube. McGee'’s sale price, $99.95 with 45 records of the same speed. Shuts off after last record has played. Compact size, 123/4” x
day picture tube warranty. 1 year picture tube warranty, $4.00 additional. 07/g”. Ship. wt. 15 Ibs. Large 45 RPM spindle, $1.88 extra. Choice of blond or mahog-
3 speed automat:c Collaro record changer, plugs into any of the above TV chassis, any wood mounting base, $4.50 extra. Offered with several types of cartridges.
$24.95 extra UAB-H with Ronette flip-over Hi-Fi crystal cartridge, $27.95

UAB-4G050 with latest General Electric VR cartridge, $29. 9%
UAB-4G052 with latest G.E. cartridge, 1 mil diamond and 3 mil sapphire stylus, $39.95,

ALLIANGE “IT” T'VI $494 Latest Garrard Renown I, RC-121 I1, latest 1958 Garrard Hi-Fi, 4 speed changer with
TUNER REMOTE CONTROL L T B S G SR SRS e
REG. $19.50 LIST

SPEED I-F! COLLAR Model RC-54, 3 speed (331/4, 45 and 78 RPM) Col-
: 3 H o laro record changer A lafe model High Fidelity
McGee Special Pu"chase Sale! ~Alliance ‘‘IT!" remate record changer with a ceramic crystal cartridge (no pre-amplifier required). Features dua-
tuner for your TV set. A small battery operated motor mond 1 mil and sapphire 3 mil needie, 4 pole motor. Base size, ¥2” x 1334”7, For 11
turns your tuner Clockwise of counter-clockwise, Attrac. volt, 60 cycle AC operation. These changers were intended for use by a
tive bakelite case fits palm of your hand. Made to sell nationally known Hi-Fi set manufacturer. McGee bought them at a sub- $ 95
at over $14.00 dealers net. ~McGee offers them for stantial saving. Stock No. RC-54 Collaro changer with crystal cartridge,

4.94, 3 for $12.50 wtih flashlight batteries. = Also equipped W|th diamond 1 mil and sapphire 3 mil needie. McGee Sale
adaptable to many other uses. Add 40g¢ per unit for Price, $27.9
packing and postage. Tan leatherette covered wood base, 13 x 141/ x 374", shipped separate at $3.65 extra,

PRICES F.0.B. KANEBAS CITY TELEPHONE YICTOR 2-5092

RAIIIO : GOM PA"Y TANEE witu' SRaex. 903 MCBEE ST., KANSAS CITY, MISSOURI
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BETTER ENGINEERING Since 1945 EICO has pioneered the
concept of test instruments in easy-to-build kit form — has become world-famous
for laboratory-precision instruments at low cost. Now EICO is applying its vast
experience to the creative engineering of high fidelity. Result: high praise from such
authorities as Canby of AUDIO, Marshall of AUDIOCRAFLT, Holt of HIGH FIDELITY,
Fantel of POPULAR ELECTRONICS, Stocklin of RADIO TV NEWS, ctc. —
as well as from the critical professional engincers in the field.t

SAVE 509, Mass purchasing, and a price policy deliberately aimed to encourage mass sales,
make this possible.

EASY INSTRUCTIONS You nced no previous technical or assembly experience to build any !

LEICO kit — the instructions are simplc, step-by-step, “beginner-tested.”

DOUBLE 5-WAY GUARANTEE Both EICO, and your neighborhood distributor, i
guarantec the parts, instructions, performance . . . as well as lifetime scrvice and
calibration at nominal cost . . . for any EICO kit or wired unit.

BEFORE YOU BUY, COMPARE At any of 1200 neighborhood EICO distributors |
coast to coast, you may examine and listen to any EICO component. Compare
critically with equipment several times the EICO cost — then you judge.
You'll seec why the experts recommend EICO, kit or wired, as best buy.

7 Thousands of unsolicited testimonials on file.

S
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HFTS0 FM Tuner
with ‘‘eye-tronic' tuning

HFS2—Speaker System: Uniferm loading & natural
bass 30-200 cps achieved via slet-leaded split
conical bass horn of 12-ft path. Middles & lower
highs from front side of 8Y%” cone, edge-damped
& stiffened for smooth uncolored response. Suspen-
sionless, distortionless spike-shaped super-tweeter
radiates emni-directienally. Flat 45-20,000 cps, use-
ful to 30 cps. 16 chms. HWD: 36", 1514”7, 1115,
‘.. . rates as excellent . . . unusually musical . . .
really non-directional’” — Canby, AUDIO. ‘Very
impressive” — Marshall (AUD!OCRAFT). Walnut eor
Mahegany, $139.95. Blonde, $144.95.

HFT90 FM Tuner equals or surpasses wired tuners
up to 3X its cost. New, pre-wired, pre-aligned, tem-
perature-compensated ““front end”’—drift-free. Sen-
sitivity, 1.5 uv for 20 db quieting, is 6X that of
other kit tuners. DM-70 traveling tuning eye. Re-
sponse 20-20,000 cps == 1 db. Cathode follower &
muitiplex outputs. Kit $39.95*. Wired $65.95*%. Cover
$3.95. *Less cover, excise tax incl.

HF61A Preamplifier, providing the most complete
control & switching facilities, and the finest design,
offered in a kit preampiifier, “. . . rivals the most
expensive preamps . . . is an example of high
engineering skill which achieves fine performance
with simple means and low cost.”—Joseph Marshall,
AUDIOCRAFT. HF&1A Kit $24.95, Wired $37.95, HF61
(with Power Supply) Kit $29.95. Wired $44.95.

HF60 60-Watt Ultra Linear Pawer Amplifier, with Acro
T70-330 Output Transformer, provides wide band-
width, virtually absolute stability and flawless tran-
sient response. ‘‘. . . is one of the best-performing
amplifiers extant; it is obviously an excellent buy.”
—AUDIOCRAFT Kit Report. Kit $72.95. Wired $99.95.
Matching Caver E-2 $4.50.

G PO WA COUOL \g

HF61 Preamplifier

HF50 50-Watt Ultra-Linear Power Amplifier with ex-
tremely high quality Chicago Standard Output Trans-
former. tdentical in every other respect to HF60 and
same specifications up to 50 watts. Kit $57.95. Wired
$87.95. Matching Cover E-2 $4.50,

HF30 30-Watt Power Amplifier employs 4-EL84
high power sensitivity output tubes in push-pull
paraliel, permits Williamson circuit with large feed-
back & high stability. 2-EZ81 full-wave rectifiers for
highly reliable power supply. Unmatched value in
medium-power professional “amplifiers. Kit $39.95.
Wired $62.95. Matching Cover E-3 $3.95.

HF-32 30-Watt Integrated Amplifier Kit $57.95.
Wired $89.95.

HF52 50-Watt Integrated Amplifier with complete
“‘front end' facilities and Chicago Standard Output
Transformer. Ultra-Linear power amplifier essentially
identical to HFS0. The least expensive means to the
highest audio quality resulting from distortion-free
high power, virtually absclute stability, flawless
transient response and ‘‘front end” versatility.
Kit $69.95. Wired $109.95. Matching Cover E-1 $4.50.

HF20 20-Watt Integrated Amplifier, complete with
finest preamp-controf facilities, excellent cutput
transformer that handles 34 watts peak power, plus
a full Ultra-Linear Wiltiamson power amplifier circuit.
Highly praised by purchasers, it is established as
the outstanding value in amplifiers of this class.
Kit $49.95. Wired $79.95. Matching Cover E-1 $4.50.

Prices 57 hivher in the West

HF52, HF20
Integrated Amplifiers
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HF30 Power Amplifier

33-00 Northern Boulevard, L. 1. C. 1, N. Y.

Over 1 Million EICO instruments in use the world over.

HF12 12-Watt Integrated Amplifier, absolutely free of

“gimmicks', provides complete ‘“front end” facili-
ties & true fidelity performance of such excellence
that we can recommend it for any medium-power high
fidelity application. Two HF12's are excelient for
stereo, each connecting directly to a tape head with
no other electronic equipment required. Kit $34.95.
Wired $57.95.

HFS1 Two-Way Speaker System, complete with fac-
tory-built cabinet. jensen 8” woofer, matching Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 cps = 6
db. Capacity 25 w. Impedance 8 ohms. HWD:
117 x 23” x 9”7, Wiring time 15 min, Price $39.95.

THE HI-FI EXPERTS SAY:

““For those who have been looking for a well-
engineered yet inexpensive power amplifier, the
newly-released E/CO Madel HF20 unit might offer
a simple salution to their problem. Not only does
this unit provide 20 watts of power but the cir-
cuit incorporates a preamplifier and a variety of
controls on a single chassis.”

William A. Stocklin, Editor, RADIO TV NEWS

“The new EICO ‘standard’ speaker system . . .
produces sound that to my musical ears rates as
excellent, from high tep to clean iow bottom.”

Edward Tatnall Canby, AUD0 Magazine

Fill out coupan on other side for FREE CATALOG

S o —_— o 1

Speaker System

o~ .
=y n
HFS1T © @
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the specs prove if . .
your BEST BUY is

‘& Monochrome v sgrvumg

Fkt‘f CATAL oc

professwnal fest equ:pment

Mﬂl[ COUPON How!

- ONEW!
TV-FM SWEEP |
GENERATOR &
MARKER #368.

KIT ~ WIRED
569 ’119’5

- m.,..-.mm sanre
EY o

B

N e *w
L e

Enfircly clectronic sweep c:rcun (no mechanical’

«  devices) with accurately-biased increductor for

= excellent linearity. Extremely flat RF output: new

AGC circuit aulomatically adjusts osc. for max.

output on each band with min. ampl. variations.

Exceptional tuning aecuracy: cdge-lit hairlines

eliminate paraliax. Swept Ose. Range 3-216 mc in

5 fund. bands. Variable Marker Range 2-75 mc in

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

“me Xtal Marker Ose. , xtal supplied. Ext. Marker

. provision. Sweep Width 0-3 nic lowest max. devia-

tion to 0-30 mc highest max. dev. 2-way blanking.

Narrow range phasing. Atenuators: Marker Size,

RF ch RF Coarse (4 -step decade}. Cables: out-

put, ’scope horiz., ’scope vertical. Deep-etched

satin aluminum panel; rugged grey wrinkle steel

cabinet. E

NEW! RF
SIGNAL GENERATOR. =
#324

KIT WIRED
$2695 $3995

150 ke to 435 mc with ONE gencrator' Bettel‘
value than generators selling at 2 or 3 times its
cost! Ideal for IF-RF alignment, signal tracing &
trouble-shooting of TV, FM, AM sets; marker
gen.; 400 cps audio testing; lab. work, 6 fund.
ranges: 150-400 ke, 400-1200 ke, 1.2-.3.5 me,
3.5-11 me, 11-37 me, 37-145 me; 1 harmonic
band 111.435 mc. Freq. accurate to =1.5%; 6:1
vernier tuning & excellent spread at most impor-
tant alignment freqs. Etched tuning dial, plexi-
glass windows, edge-lit hairlines. Colpitts RF osc.
directly plate-modulated by K-follower for
improveéd mod. Variable depth of int. mod. 0-50%
by 400 cps Colpitts osc. Variable gain ext. ampli.
fier: only 3.0 v nceded for 30% mod. Turret-
mounted coils slug-tuned for max. accuracy. Fine
& Coarse (38-step) RT attenuators. RF output
100,000 uv; AT sine wave output to 10 v. 50-ohm
output Z. 5-way jack-top binding posts for AF in/
out; coaxial connector & shielded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmfr-operated.
Deep-etched satin aluminum panel; rugged grey
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

NEW! DYNAMIC
CONDUCTANCE
¥TUBE & TRANSISTOR
TESTER #666
KIT WIRED
Ly 36995 Sl 0995

5” PUSH-PULL
0SCILLOSCOPE
#425
KIT $44.95
Wired $79.95
7" PUSH-PULL
0SCILLOSCOPE
#470

KIT $79.95
Wired $129.50

(OMPLEIE with steel cover and handle.

SPEED, ease, unexcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
ad'lptcr) Composite indication of Gm, Gp & peak
emission. Simultancous sel of any 1 of 4 combina-
tions of 3 plate voltages, 3 screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accurate pot). New series-string voltages: for 600,
450, 300 ma typcs. Sensitive 200 ua meter. 5
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX-position lever switches: freepoint connec-
tion of each tube pin. 10 pushbuttons: rapid insert
of any tubc element in leakage test circuit & speedy
sel. of individual sections of multi-section tubes in
merit tests. Direct-reading of inter-clement leakage

TUBE TESTER
1£625

KIT $34.95
Wired $49.95

e tests 600
mil series
string type
tubes
o illuminated
roll-chart

in ohms. New gear-driven rollchart. Checks n-p-n & §
p-n-p transistors: scparate mieter readings of cole §
lector leakage current & Beta using internal dc
power supply. Deep-etched satin aluminum panel;
rugged grey wrinklesteel cabinet. CRA Adapter 84.50

NEW!
COLOR

and Monochrome
DCto 5 MCLAB & TV
5”7 OSCILLOSCOPE
+#460
KIT WIRED
$7995 s] 2950

¢ Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-follower

6V & 12V
Battery Elim

& Charger

#1050:
KIT

$29.95
Wired
$38.95

Extra filtered for transistor eapt., #1060;
Kit $38.95 Wired $47.95

... Sep. hi-gain RF
g & lo-gain audio
inputs.
ope i Special noise
,.,if% locator. Calibra-
®.¢ ted wattmeter.

KIT $24.95
Wired $39.95

coupling bet. stages; 4-step freq-compensated

attenuator up to 1000:1. SWEEP: perfectly linear
10 cps-100 ke (ext: cap. for range to 1 cps); pre-
set TV V & H positions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite graph screen;
dimmer; filter; bezel fits std photo equipt. High
intensity trace CRT. 0.06 usec rise time. Push-pull
hor. ampl., flat to 400 k¢, sens. 0.6 rms mv/in. 5
Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps
outputs, Astig. control. Retrace blanking. Phasing §
control.

NEW! PEAK-to-PEAK

=T NN

20,000 Ohms/Volt
MULTIMETER 7565

KIT 24.95
Wired $29.95

1000 Ohms/Voit
MULTIMETER
1£536
KIT $12.90
Wired $14.90

VIVM #232 & UNI-
PROBE (pat. pend.)

KIT WIRED
52995 54995

Half-turn of probe tip selects
DC or AC.Ohms.

Uni-Probe — exclusive with
EICO — only T probe performs’
all functions!

Reads 0.5 ohms
—500 megs, 10
mmfd—5000 mfd,
power factor,

KIT

$19.95

Wired
$29.95

R-C BRIDGE &#R CBL COMPARATOR

Latest circuitry, high sensitivity & precision, wide
ranges & versatility, Calibration without removing
from cabinet. New balanced bridge circuit. High
Z input for negligible loading. 44” mcter, can’t
burn-out circuit. 7 non-skip ranges on every
function. 4 functions: +DC Volts, —DC Volts, AC
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme
wide-range accuracy. Zere center. One zero-adj. for
all functions & ranges. 1% preeision ceramic muiti-
plier resistors. Mcasure directly peak-to-peak volt-
age of complex & sine waves: 0-4, 14, 42, 140, 420,
1400, 4200. DC/RMS sine volts: 0-1.5, 5, 15, 50,
150, 500, 1500 (up to 30,000 v.with HVP probe &
250 mc with PRT probe). Ohms: 0.2 ohms to
1000 megs. 12AU7, 6ALS5, selenium rectifier; xfmr-
operated. Deep-ctched satin aluminum-panel,

Wired

rugged grcyzwrinkle steel cabinct. “EICO,

Send for

Name...

VIVM PROBES KIT
Peak-to-Peak $6.95
RF $4.95
High Voitage Probe-1 ... $6.95
High Voltage Probe-2 ........... $4.95
SCOPE PROBES

Demodulator . $5.75
Direct $3.95
Low Capacity .. $5.75

23 gOINorthern divd., R-4

Show me HOW TO SAVE 50% on Test Equip-
ment and Hi-Fi.
name of neighborhood distributor.

Send me FREE Catalog and

FREE CATALOG

Address...

L.I.C. 1, N.Y.

‘;ri(es 5%, higher on Wéh_ﬁ('pusj.

now

City.
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anufacturers

A SURVEY
ear's trends are

the maj TV
' shows that last

features. Most set makers
have found that a variety of
models is still needed to suft each
customer’'s taste. However, this gen-
crally means that the identical chassis
is usually available in many different
cabinet styles, tube sizes, and combi-
nation arrangements. Consumers’
prefercnces for a particular finish,
style, or color are becoming more im-
portant in determining choice, since
set prices and performance do not
vary as much among different manu-
facturers as they did years ago.

This is also evident from a study of
the circuits of the latest TV receivers.
There has been no radical change in
circuitry for several years, although
the use of 110° picture tubes and the
addition of power tuning have affected
design somewhat. A host of new tube
numbers are appearing in the 1958
models, but none of these tubes is
radically different from its predeces-
sors. Internal construction and slight-
ly improved characteristics, as well
as more economical manufacturing
techniques account for most of the
variations. Controlled warm-up heat-
ers have already been in use, es-
pecially in lower-priced sets and trans-
formerless portables. Practically every
manufacturer offers some power-
tuning scheme with remote control
as an optional accessory. There are,
nevertheless, circuits as well as chas-
sis and design features which are of
interest to the service technician. Re-
mote controls will not be discussed
here since they have already been
the subject of other articles in this
magazine.

The Emerson Line
Emerson receivers 120380-H, 1203-

April, 1953

77-C, and 120381-M feature a pen-
tagrid noise-gate circuit, somewhat
similar to many other sets except that
here it alone provides all clipping and
sync-separating action. A triode in-
verter feeds a very simple dual-seleni-
um diode which acts as phase
discriminator for the single-coil hori-
zontal oscillator.

Another unusual arrangement in
these sets is the vertical oscillator and
output amplifier which uses a single
triode and beam-power output tube
without a blocking oscillator trans-
former. A similar circuit will be de-
scribed later in more detail for the
RCA receiver. In some of the Emer-
son models noted, the FM detector
consists of two crystal diodes while in
other models a 6DT6 quadrature type
of detector, related to the gated-beam
type, is used. The application of the
horizontal-retrace blanking signal to
the grid of the video amplifier differs
from the usual practice of feeding
blanking pulses direct to the picture
tube socket. It is also interesting to
note that all Emerson sets now use
printed-wiring subassemblies.

Westinghouse Chassis

Another example of the use of
printed wiring is the Westinghouse
series of “Silver Safeguard” 110° and
90° deflection models. Here the printed
wiring looks embossed or “deep-

www americanradiohistorv com

remote controls, packs

cireuits—are there other recent trends in TV ?

Eldorado”

etched” and, in addition, a protective
coating has been applied. This coat-
ing, an epoxy resin, is baked on to keep
moisture and corrosion out. For the
service technician, unfortunately, the
epoxy coating is a mixed blessing. If
it is necessary to replace a component,
the coating may have to be removed
to solder the leads to the board. In
most repairs of this type, the service
technician will prefer to clip off the
leads of the defective part, scrape
them clean, and connect the replace-
ment to the old leads. In some in-
stances this is not practical—the
epoxy coating must be removed. Care-
ful scraping with a sharp tool will
tend to chip the coating off gradually.
As with many a new service technique,
this practice may result in some early
difficulty and frustration, but will
eventually become familiar.

Another method is to use a chemical
solvent such as Desolv 292, made by
Ram Chemical Corp., but extreme
care must be taken to avoid exposing
other components to this solvent: it is
powerful enough to ruin many capaci-
tor and resistor coatings. The best
method of applying the solvent to the
required area is to soak a piece of cot-
ton with it, and then to place the cot-
ton over the epoxy coating. The sol-
vent takes several hours to work and
the cotton should be wetted again,
possibly with a medicine dropper.
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Fig. 1. Many Philco
sets use a diode shunt-
ed across the inter-
carrier if. amplifier

to provide limiting.

HALO PLUG

-

ON/OFF
SW604 LLOW

2icsl2

Fig. 2. Typical circuit
for the Halolight fea-
ture, which has been
continuingly popular
in Sylvania TV receiv-
ers over the vyears.

00k 150K

HALO
TUBE

REI0 Rél|

33K 33K

After the repair has been made, the
exposed printed wiring can be coated
with coil dope or some similar
material.

Other features of the Westinghouse
receivers include the firm’s first use of
the new silicon diodes as power recti-
fiers for the “B+" supply. These recti-
fiers are quite small and are expected
to be extremely stable and reliable. To
overcome the problem of applying
“B+" to the various tubes before the
filaments have heated up, the West-
inghouse receivers use a resistance-
type time delay in series with the
“B+” lead. As the tubes draw fila-
ment current, a resistor in series with
the a.c. line is heated up. This heating
bends a bi-metallic contact strip grad-
ually towards a contact which then
applies “B+". As long as filament
power is drawn, the time-delay de-
vice remains activated; that is, contin-
ues to apply “B+".

Another interesting feature in the
Westinghouse receivers is the arrange-
ment of the tuner, tuning motor, and
station-index wheel. The tuning motor
is located at the upper right, just
above the screen, and drives the tuner
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through a bead-chain link. Also linked
to the tuner is a wafer-switch type of
“tuning wheel.” This wheel is adjusted
by the installing service technician. It
acts as a “local-fringe” switch and
also determines which stations the
power tuning should skip. As a station
is tuned in, the wheel automatically
switches the receiver-gain to the de-
sired individual setting.

The remote-control unit offered as
optional equipment for all power-
tuned models operates on the a.c.
power line and does not connect di-
rectly to the receiver. Instead it trans-
mits control signals, modulated on a
carrier current, back into the power
line. In turn, these are picked up by
the TV receiver through its own a.c.
cord. Some additional information
about this system is included in the
article entitled “New Westinghouse
TV Circuits,” which appeared in the
February 1958 issue of this magazine.

The remote unit controls only vol-
ume and station selection. While this
would seem to leave too many impor-
tant adjustments out of the hands of
the remote user, other features of the
receiver itself tend to make additional

= Fig. 3. The novel
“two-story” chassis,
" with the top portion
consisting of compo-
» nents mounted on a
printed - wiring board,
developed by Sylva-
nia for narrow cabinet
depth with 110° tubes.

w
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adjustment unnecessary. The use of
AFT (Automatic Fine Tuning), also
described in the referenced article,
eliminates the need for individual fine
tuning. Also, the individual signal-
strength adjustments for each chan-
nel dispense with the need for varying
contrast and brightness controls.

To obtain reasonably good sound
quality in limited space, some of the
smaller receivers in the line use a
rather novel loudspeaker, which meas-
ures 10 x 2% inches and is mounted in
front just over the picture-tube
screen.

Philco Innovations

With the exception of the 8H25
chassis all of the other new Philco
models have some rather unique and
new circuit features in the audio i.f.
and vertical-sweep section. As shown
in the circuit of Fig. 1, the pentode
section of the 6BYS8 operates as a
4.5-me. sound amplifier and the diode
section of the same tube is connected
to the high side of the primary of the
discriminator transformer. If the
4.5-mc. signal exceeds the diode bias
voltage, the diode will clip or limit.
Note that the cathode is at a d.c. po-
tential of 103 volts due to rectified r.f.,
while the plate voltage on the diode
is 63 volts. This means that the maxi-
mum amplitude of the 4.5-mec. sound
i.f. across the discriminator-trans-
former primary will be kept to no
more than 40 volts peak. In most
sound sections, whatever limiting ex-
ists is accomplished through grid-
leak bias on the grid of the last sound
i.f. amplifier. Diode limiting of this
type is not new, having been used be-
fore in some commercial and govern-
ment equipment, but its use in TV
audio circuits is an innovation.

In the vertical-sweep section, the
Philco models all have a dual triode
operating as both multivibrator and
output amplifier. This practice, be-
coming established among many
manufacturers, saves the price of the
blocking-oscillator transformer. In the
Philco circuit, the same grid-to-plate
feedback exists as in a basic Eccles-
Jordan multivibrator.

Another feature in all Philco sets
is the universal use, not only of printed
wiring, but also of packaged cir-
cuitry. An example is the horizontal
phase-detector circuit shown in Fig.
6, which operates with a special seleni-
um dual diode. All resistors and ca-
pacitors are encapsulated, with only
the externally connected junctions
being brought out. The reader will be
familiar with the type of packaged
circuit used in many vertical integrat-
ing networks for years, but this is the
first time that a total of 10 separate
such packages is found mounted on
various printed-wiring boards. A serv-
ice technician who does not have a
complete stock of Philco replacement
circuit packages might build up at
least part of such a circuit with con-
ventional components. Lead lengths
must be kept to a minimum to avoid
regeneration or other troubles.
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In the Philco model 8H25 chassis,
two germanium power-rectifier di-
odes are used in place of the selenium
types. Connected in a voltage-doubler
circuit, these diodes are mounted on a
single frame. They are rated for 300
ma. and are expected to perform with-
out aging over a very long period of
time.

New Sylvania Models

The new Sylvania line of TV sets is
not too different from the general
trend as far as circuitry is concerned.
Most models use a selenium horizon-
tal phase detector of the type already
shown in Fig. 6, and have a pentagrid
noise gate, in this case the 3CS6. The
chassis layout is rather novel as can
be seen in Fig. 3. In place of the pre-
vious vertical or horizontal chassis
below the picture tube, Sylvania has
now split the chassis up and located
the i.f and video section on an upper
deck. This arrangement will be popu-
lar with service technicians since it
makes most circuits accessible from
several angles. It also permits over-
all reduction in receiver size and
depth, especially helpful since the new
110° picture tubes are used. The top
chassis consists of a single printed-
wiring board and a total of four pack-
aged circuits, including the audio
de-emphasis circuit, vertical-retrace fil-
ter, and audio-coupling networks. For
more information concerning the chas-
sis, see “A Portable with the 110°
CRT,” May, 1957.

The Sylvania ‘‘Halolight” has been
a popular feature for many years, but
its circuit has rarely been published.
In Fig. 2, we therefore present a typi-
cal “Halolight” circuit. Note that a
separate transformer is used with in-
ternally grounded center tap and that
several series resistors regulate the
brightness. Open or shorted series re-
sistors or a defective switch can some-
times become service calls, although
generally speaking this is quite rare.

Setchell-Carlson 1958 Sets

Fig. 4 shows the outstanding fea-
tures of the Setchell-Carlson models
very clearly. Continuing a previously
established policy, the new chassis is
broken up into five major subassem-
blies, each of which can be removed
and serviced separately. The tuner is
just such a separate unit in most ex-
isting sets, but here the low- and high-

voltage power supplics, video section,.

and audio section are also housed in
separate units. The model 158-RP
shown in Fig. 4 contains a built-in AM
radio and provisions for phono con-
nections. In the power supply‘sub-
chassis, a transformer is used together
with a selenium voltage doubler, and
the vertical oscillator and output
stage are located on the same chassis.

The center sub-chassis contains the
i.f., video, and audio sections—the lat-
ter features push-pull output. In the
horizontal-sweep and high-voltage
section the a.f.c. circuit contains two
IN60 crystal diodes and a slightly
atypical cathode-coupled multivibrator

April, 1958

Fig. 4. The “unitized” Setchell-Carlson

which employs a plate ringing coil.
The ATR Line

Among the various TV set manufac-
turers, ATR is one of the few firms
which does not use printed wiring.
The stress in this line of receivers is
obviously more on quality than on
competitive pricing and this is appar-
ent from the various circuit features
as well. Fig. 5 shows part of the
ratio-detector circuit and the location
of the ratio-detector balance control.
Correct setting of this potentiometer
will provide minimum audio hum and
the best sound-detection linearity. It
should be set only during the sound
i.f. alignment and is not intended for
use by the customer. The sound out~
put is through push-pull 6AQ5’s, driv-
en by push-pull 6AVE’s.

While the vertical sweep uses a
blocking oscillator circuit, the output
stage is a 6CM6 beam-power tube
with special linearity-compensating
feedback from plate to cathode. A
rather elaborate four-tube video i.f.
section provides high adjacent chan-
nel rejection through tuned traps.

RCA KCS1168 and Others

RCA has one model which is rather
unusual in that it combines a table-
model TV set with a 45-rpm record
player. This model, the “Bellevue,”
contains a 14" receiver and a small
phonograph in a very compact cabinet.
Other RCA4 models follow more con-

consists of five major subassemblies.

ventional practices and contain most
of the same circuit features already
described for other sets. The FM de-
tector is the 6DT6 type, driving a
6DS5 output amplifier which feeds
three separate speakers. Another in-
teresting aspect of some recent RCA
models is the introduction of the
5AS4A full-wave rectifier tube to take
the place of the 5U4.

Printed-wiring boards are used
throughout and three different pack-
aged-circuit assemblies take the place
of the audio limiter bias, sync filter,
and vertical-sweep networks. The last
of these is shown to the left in the
circuit of Fig. 7, which is the previ-
ously mentioned vertical oscillator and
output system used in a number of
new TV receivers. In this illustration,
only the essential components are
shown, and such connections as those
for vertical retrace elimination are
omitted. The output amplifier in Fig.
7 is a 6CZ5 pentode, the grid bias of
which determines the vertical line-
arity. Differentiated-pulse feedback
from the plate of the output tube is
applied to plate and grid of the 6CG7
in such a way as to linearize the oscil-
lations due to grid-to-plate coupling
in that tube. The 6CG7 circuit is
basically that of a phase-shift oscilla-
tor triggered by the integrated verti-
cal-sync pulses. The frequency of the
phase-shift oscillator is regulated by
varying the positive grid bias. This
causes grid current to be drawn and

Fig. 5. ATR adds a ratio-detector bal-

ance control, for use in alignment, to

improve linearity and minimize noise.
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Fig. 6. Philco uses a dual seleni- ==
um diode as a horizontal phase detector
in conjunction with a packaged circuit.
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Fig. 7. Zenith uses an unusual vertical oscillator and output circuit.

sets up a negative bias. Variation of
the oscillator plate voltage varies the
height in the usual manner.

For the service technician, this type
of circuit should not present any diffi-
culty, especially if accurate wave-
forms and voltage data are available.
In a set like the RCA, where a single
package is used for five resistors and
seven capacitors, a defect or change
in value of any of them may require
replacement of the entire package.
Because good vertical sync and line-
arity depend on the correct values of
these various integrating, differenti-
ating, and phase-shifting components,
replacement is possible only with a
close-tolerance substitute.

Zenith 1958 Models

The absence of printed wiring and
the use of power and remote-control
tuning are the outstanding features of
the new Zenith line. Among new

The chassis of Fig. 4 mounts above the CRT
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tubes, Zenith uses a series-filament
version of the 6BUS8 sync-separator
and a.g.c. amplifier, which is also
found in the new Olympic and other
sets. Zewnith adds cooling fins to its
power transformer which dissipate
the heat generated inside the trans-
former.

New Motorola Chassis

These models use the same type of
vertical-sweep circuit as described in
detail for the RCA sets and therefore
do not have a vertical blocking-oscil-
lator transformer. Except for the
TS428 chassis, they do not employ
printed wiring but do use some pack-
aged circuits. In the 7TS425 and
TS427, silicon diodes are used as
power rectifiers and, as one of the ex-
ceptions in the industry, the TS425
model does not have a voltage
doubler, using only a single silicon
rectifier to provide “B+.”

One unusual feature found in most
new Motorola sets is the manner of
adjusting the electrostatic focus. A
33,000-ohm resistor is located right in
the picture-tube socket. The service
technician can connect the focus ele-
ment either to ground or to this re-
sistor, which goes to “B+.” This
connection is made by soldering a
shorting wire between the respective
tube pins after it has been decided
which connection gives best focus.

The Packard-Bell Line

All new Packard-Bell sets use pow-
er transformers but on some models,
the rectifiers are the new silicon-
diode types. In most other respects,
these models are conventional and
conform to the trends discussed. For
example, the vertical sweep also em-
ploys the triode-pentode combination
without a blocking-oscillator trans-
former as described for Fig. 7. One
unique feature of the Packard-Bell
models is the ANI control found in
some of these chassis. This control
sets the operating level of the auto-
matic noise-inverter tube. As in most
1958 designs, this tube acts as sync
clipper and noise-cancelling amplifier,
but here a separate potentiometer is
used to set the bias level and thus
permit variation of the noise and sync
action depending on local conditions.
If this control is set for a low nhoise
area and then the set is moved into
a location where a lot of noise is ex-
perienced, the inverter will not per-
form correctly and sync will be
unstable. The customer should be
cautioned against tampering with this
control. Although this adjustment
was actually first introduced several
years ago, it never came into general
use. Most manufacturers were con-
tent to operate these stages at an ar-
bitrarily fixed level. Packard-Bell has
gone against this trend. —{30—

in this Setchell-Carlson TV (left) while the Westinghouse set offers automatic fine tuning.
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Simple Transistor Keyer Unit
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Views of the transistorized keyer unit.

By ROY A. McCARTHY, Kéeaw

signed to be keyed in the cathode

of one of the low power stages,
with clamp tubes or a similar device to
protect the final amplifier. This is fine,
except that it is usually rather difficult
to shape the keying characteristics to
obtain clickless, well-rounded code. It
generally requires a combination of in-
ductance, capacity, and resistance
which is arrived at experimentally, if
at all. The result is that a lot of other-
wise modern transmitters are respon-
sible for needless interference and
hard-to-copy signals due to key clicks
and thumps, etc.

This little transistor keyer unit will
solve most of these problems, much in
the same manner as a vacuum-tube
keyer would, except it is much simpler,
and eliminates loss of power due to a
voltage drop in the keyer.

Circuit-wise, an inexpensive p-n-p
transistor (2N135, etc.) is used as a
power switch. That is, with the key
up the transistor is cut off and so is the
tube being keyed, incidentally. With
the key down the transistor is satu-
rated, hence the voltage drop across it
is only a tenth of a volt or so, and
you're on the air. (See Fig. 1.)

The RC network of Ri, R., and C, is
to shape the keying characteristic and
the resistors also limit the base cur-
rent of the transistor to a reasonable
value, since 1.5 volts is about the lowest
battery voltage available. Since the
base current is only one or two milli-
amps, there is virtually no local r.f.
click at the key to be eliminated. With
high power transmitters, however, an
r.f. filter may be necessary to prevent
r.f. pickup on the key from affecting
the transistor. This would mean adding
an r.f. choke or two and a bypass ca-
pacitor across the key leads inside the

April, 1958

MOST modern transmitters are de-

Clickless keyer with negligible voltage drop can be

used to key the low power stages of a ham transmitter.

case, not at the key. The author is
using the keyer unit on a five-watt
v.f.o. final amplifier stage and obtain-
ing T9X reports as contrasted to the
usual T9 report.

Before jumping right in and adding
the keyer unit to your transmitter, it is
advisable to make a couple of checks
first. 1. Connect a high impedance volt-
meter (20,000 ohms-per-volt) across
your transmitter key, with the key con-
nected for normal cathode keying. If
the voltage is greater than 20 or 25
volts, it may be necessary to reduce the
screen voltage on the tube being keyed
to about 105 to 150 volts. The screen
voltage should be from a fixed source
such as a voltage-regulated supply or
voltage-divider network, rather than
from a simple series resistor off the
high-voltage supply. This is to insure
that the tube will have a sharp bias
cut-off point which naturally should

not exceed the breakdown voltage of
the transistor to be used. 2. Measure
the current to be keyed by placing a
milliammeter across the key. This cur-
rent should not be much greater than
50 to 60 milliamperes, the less the
better naturally. 3. Check the r.f. out-
put of your rig if it was necessary to
lower the screen voltage on the tube. If
the r.f. output is too low, it may be
necessary to return the screen voltage
to normal and use two complementary
transistors in series, back-to-back, as
shown in the alternate circuit diagram
below.

The Zener voltage breakdown point
of the transistor can be checked with-
out danger to the transistor by using a
constant-current source consisting of a
current-limiting resistor connected to
a high-voltage source, with a high im-
pedance voltmeter connected across the

(Continued on page 153)

Fig. 1. Schematic diagram and !
parts list for transistor keyer,

KEYER CIRCUIT
(&)
Ri, R:—270 ohm, V3 w. res.
Ci—1 ufd., 200 ». capacitor
J—Open circuit key jack

TRANSMITTER CIRCUIT

+250V
10
400v
ALTERNATE KEYER CIRCUIT
+105v
NoPN
2N78

v2 ¢

lI%
T TRANSMITTER

Br—1.5 volt penlite cell
Vi—“p-n-p"” transistor (2N135, etc., sce text)
V:—""n-p-n"" transistor (2N78)
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T The photograph that is shown

above is of the supervisor's
position at the Army’s new mod-
ern communications center at
Davis, California. The supervisor is seated at the large control
board that enables him to exercise a maximum amount of control
with the least amount of effort. The system currently in use ac-
tually routes the messages automatically instead of relying on
hand routing which was formerly accomplished by a message clerk.

First large-scale completely automatic

Army teletypewriter and radio facility.

the Army has acquired a multi-million dollar, fully auto-

matic teletypewriter switching and radio transmission fa-
cility capable of handling a prodigious amount of communi-
cation traffic generated in continental U. S. and overseas
military installations. Located at Davis, Calif. approxi-
mately 90 miles from San Francisco, this first large scale
switching center is the result of joint effort of the Signal
Corps Engineering Laboratories and the dutomatic Electric
Co.

The hub and switching control for official Army teletype-
writer messages west of the Mississippi River, it is also the
jumping off point to the Pacific overseas area with high
power radio channels to Honolulu, Tokyo, and connections
from that point to all Army installations in the vast Pacific
area. In the United States it ties Alaska, Seattle, Los An-
geles, Chicago, San Antonio, and the Pentagon together at
a common point where messages destined to or from these
locations may be rapidly switched and relayed to their
destinations.

In the United States landline circuits are leased from
commercial companies to provide dependable main and al-
ternate message paths to insure uninterrupted communica-
tions. Equipped to provide protection for highly classified
traffic originating in the White House, State Dept., Defense
Dept., as well as other top agencies of the Government, it
operates 24 hours per day, every day.

The difference between the new system and the one
formerly used is somewhat comparable to the difference
between a dial and manual telephone system. In the old

TAKING advantage of advances in electronic automation

Shown here is the main control con-

sole in the foreground. In the back-
ground may be seen the frequency shiit
exciters, the paich system, and the
frequency counting equipment that is

INCOMING
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required at the communication center.

DIRECTOR

MULTIPLE  CALL
MESSAGE CROSS
OFFICE  POOL

OUTGOING
CHANNELS

=

MONITORS

1iG

w

| Sp——

N
-

TRANSLATDR
Block diagram of the automatic sys- >
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tem currently in use. In this arrangement
an electronic tape reader reads the in-
coming message tape and determines its

1

ez PHYSICAL
TAPE TRANSFER

MULTIPLE
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PROCESSING
EQUIPMENT

destination by the combination of per-
forations on the tape and an electronic
brain, called a director unit, sets up an
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electrical path across the room to
outgoing circuit that is to be employed.
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Communications
Center

By LT. COL. CHARLES J. SCHAUERS

Chief, Communications Engr. Div., Headgquarters,
Sixth U. S. Army

system, circuit connections were effected by the route clerk
carrying the teletypewriter tape across the room to a trans-
mitter. In the present fully automatic system the message
“dials” its own path to the addressee. All instances of un-
usual conditions or circumstances, trouble or requirements
for special handling are called to the attention of super-
vising attendants by an automatic arrangement. A large
panel board with switches and lights keeps the attendants
informed of the status of all circuits.

The major advantage of the new system is that it provides
a speed of handling which cannot be approached in the old
manual system and does it with an increase in accuracy
and reliability. Supervisors are trained at the Automatic
Electric Co’s school cspecially sct up for this purpose.
Operations personnel are trained in classes conducted at the
Davis Station.

Although the radio transmission facilities arc located at
Davis. receiving facilitics are about 37 miles away at Mid-
dletown, Calif. Signals received therc are transmitted by
microwave and landline to the switching center at Davis.

All modes of transmission are utilized, including single-
sideband. Transmitter powers up to 50 kw. are employed.
A large number of trained engineers are required to main-
tain and operate the transmitters.

While this system has cost the Army a great amount of
money for research, manufacturing, and installation, it is
expected to pay for itself rapidly in the reduction of operat-
ing personnel required and in the decrease in service
message handling time and cost.

Coordination of engineering for the system is the respon-
sibility of the Communications Engincering Division, Signal
Section, Headquarters Sixth U. S. Army, Presidio of San
Francisco, California. —30

Shown in this view is the relay —>
center general operating area with the
many tape machines that are employed.
With this new system it is possible o
accomplish switching in a matter of
milliseconds thereby allowing the first
part of a message to be started on its
way to its destination while the latter
portion of the message is still being
received at the Davis, California center.

W

Shown here is the control consocle =>
of the message center., If all the out-
going circuits are busy. the equipment
will automatically hold the message
until the circuit becomes available.
This is accomplished automatically
in a matter of a few seconds; no
routing clerks are required for this.

April, 1958

Shown above are
the cross office units
that are referred to
in the block dia-
gram at the bottom
of the facing page. The monitor
units that are employed to moni-
tor the many outgoing channels
are also partly shown in the
background of photograph.

Transmitter engineers are shown here in front of some of the 15
and 40 kilowatt transmitters that are employed at the center.

41
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JASIC FACTS

on Mohile Radio

Background information includes some
practical material on installation,

maintenance, and equipment repair.

for the TV service technician.

Many of the circuits encountered
resemble those found in TV receivers.
Transmitters are new to most service
people, as well as some receiver cir-
cuits, but mobile radio has a number
of advantages as a new field.

Modern mobile radios are well de-
signed; reliability is built-in as far as
possible. Many servicing troubles com-
monly found in radio and TV receivers
seldom occur in mobile equipment be-
cause of this ruggedness. Some of the
test equipment now in your shop can
be used for mobile work such as
meters, scopes, and tube testers. Some
new items will be needed, but there
are excellent types on the market
which are not high-priced. Such in-
struments as a modulation meter or a
highly accurate signal generator will
soon pay for themselves.

Mobile radio is the fast-growing,
two-way voice-communication service
between two stations, at least one of
which is mobile or moving. About
900,000 transmitters have been author-
ized in this service. (Not all of these
are actually operating, as figures noted
later will show.) Usually each in-

MOBILE RADIO is a “natural” field

Fig. 2. A mobile police unit in use,

stallation has both a transmitter and
a receiver. Frequency modulation or
amplitude modulation may be used.
Both types are on the market, but FM
is more common.

Every mobile communicating sys-
tem is assigned a certain frequency
on which to operate, as in commercial
broadcasting. The most simple sys-

. tem has a base (fixed) station and at

least one mobile station.
As the need for increased traffic
arises, a system of mobile communica-

EprTor’'s NoTE: Readers of “The Two-
Way Mobile Service Business,” which ap-
peared in our February isswe. who have
become interested in this area will find
their curiosity further satisfied in this
article. Here is additional background in-
formation as well as material on installa-
tion, service, and repair.

tions is expanded, using repeater sta-
tions located at several strategic
points, in order to gain greater cov-
erage. These stations pick up all mes-
sages and rebroadcast at greater power.

In many installations there is a need
for several channels on one system.
There are systems with multi-frequen-
cies. A typical case would be a large
installation where vehicles may be
speaking to each other while, at the
same time, the base station wishes to
call a third mobile unit on a different
frequency.

Mobile radio has many possible uses.
Fig. 2 illustrates a police unit in use.
A delivery truck is reporting to its
office for instructions in Fig. 3. The
use of radio in public utility field work
is shown in Fig. 4. These are only
some of the applications. The use of
mobile communications has proved
itself a time-, money-, and, in many
cases, a life-saving service. Its un-
usual versatility lends itself to prac-
tically every industry and service.

Fig. 1 shows a typical basic system.
Base station 4 is located at any point
near the fixed antenna. Dispatching

N .
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or two-way conversation may be orig-
inated from a local control point at
the base station, or from one or more
of the remote-control units at B, or
from both the local and remote-con-

trol position. The remote-control
points at B permit two-way conversa-
tion through the base station to any
vehicle. A floor-control switch, which
frees both hands of the operator, is
shown. A monitoring unit (C') permits
personnel to hear both the transmitted
and received messages of the base sta-
tion. The vehicle, equipped with mo-
bile unit D, may also speak to the
other vehicles on the road.

Frequency bands which are of
greatest current interest and activity
are 25 to 54 mec., 146-174 mc., and 450
to 470 mec. for all emergency services
(including Police and Fire), construc-
tion, municipalities, low-power indus-
trial, utilities, trucking, taxis, etc.

Frequency assignments in each band
are usually on a non-exclusive basis;
that is, several transmitters may
share the same frequency although
they are geographically close together.
The Federal Communications Com-
mission in Washington, D. C., is the
agency responsible for licensing and
controlling mobile radio just as it does
with AM and FM radio and television
broadcasting. The FCC approves com-
mercial mobile equipment, issues the
station licenses, and provides the li-
censes for operating and maintenance
technicians.

FM is becoming increasingly impor-
tant as the method of transmission,
but AM is still in use. FM (phase
modulation changed to FM) has im-
portant advantages over AM for mo-
bile use. Probably the most important
single advantage is the relative free-
dom from noise that can be obtained,
which is important in low-power op-
eration particularly.

Mobile land communication has a
long and interesting history: Early

RADIO & TV NEWS
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By ALLAN LYTEL

Author, "U.H.F. Practices and Principles”

.

e

Base station (A) is
some point near;
fixed antenna. R
control points (B}
erate through >4
station. A mon
is also provided
hicle (D) may comm
nicate with base st
tion or other vehicles.

spark transmitters were installed in
Signal Corps vehicles in 1904. Air-to-
ground communications operated ex-
perimentally in 1908. In 1921, station
KOP (Detroit Police Dept.) was ac-
tive in land-mobile radio. FM entered
the radio industry in 1936 and, in 1941,
the FCC authorized FM for vehicular
communications. During World War
II, many excellent FM communication
sets served all branches of the armed
forces; since the end of the war, mo-
bile FM radio has grown very rapidly.

The gradual emphasis has been to-
ward higher frequencies, which have
certain advantages. Those above 100
mc., for example, have a limited range.
This can be desirable, since stations
on the same frequency do not nor-
mally interfere even when they are
only 50 to 100 miles apart. Because
mobile radio channels are on a shared
basis, it is important to minimize in-
terference between transmitters on
the same frequency.

Citizens Radio Service is an im-
portant branch of mobile radio. It is

Fig. 3. A truck driver gets route changes from his office.

En ——
April, 1958

intended for private or personal short

distance radio communication. Any
citizen of the United States who is 18
or more years old may obtain a sta-
tion license in this service (providing,
of course, that his application meets
the gencral requirements of the Com-
mission’s Rules and Regulations gov-
erning the Citizens Radio Service).
The licensee may authorize the use of
his station (or stations) by other per-
sons, but he is still responsible for op-
eration.

The increased use of mobile radio
has brought this field its most im-
portant technical problem: how to al-
low more transmitters on the air in
the assigned bands, which are already
crowded. Some possible solutions to
this are sharp i.f. filters for greater
selectivity; two-level power operation
where reduced transmitter power is
used whenever possible; or possible
single-sideband operation for reduced
bandwidth. The trend is toward more
narrow-band equipment to allow more
transmitters without interference, but

oo s
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some of the techniques are still to be
proven in the field. Some would say
that none are yet completely satisfac-
tory from the viewpoint of low cost,
simplicity, and ease of maintenance.

Who Uses Mobile Radio?

The growth of two-way radio com-
munication has been rapid; according
to the FCC, mobile radio more than
doubled from 300,000 transmitters to
640,000 transmitters in the three years
from 1952 to 1955. An increase of
115,000 in a single recent year was
chalked up, indicating the impressive
rate of growth for those who are seek-
ing a promising activity.

Police departments were among the
first to use mobile radio and it has be-
come an important tool in law en-
forcement. Present users include po-
lice and fire departments, utilities
such as gas and electric companies,
such services as fuel delivery, wreck-
ers, taxis, auto clubs; emergency
types of service such as doctors, am-
bulances, and highway departments;
as well as aircraft—both commercial
and private—farmers, general truck-
ers, mining companies, loggers, fishing
boats, and construction companies.
The increased use has created a de-
mand for more competent service per-
sonnel particularly those with proper
FCC licenses, for maintenance and
repair.

Typical Mobile Radios

There are a great many variations
in mobile radio equipment. A fixed
(non-mobile) base station is usually
operated from a.c. power lines and has
a transmitter power of between 30
and 250 watts. A mobile station is
operated from the vehicle’s battery,
which is 6 or 12 volts d.c. In most
cases, the mobile transmitter is be-
tween 5 and 30 watts. There are usu-
ally several mobile stations for each
base station. Fig. 5 shows several
typical vehicular radio mountings. A
is with front-mounting. B and C are
variations of trunk-mounting. In each
case, the microphone, speakers, and
operating controls are mounted near
the driver-operator.

Fig. 4. Two-way radio is used in public-utility field work.
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Fig. 5. Typical vehicular mounting
techniques include (A) front mounting
and two forms of trunk mounting (B, C).

Receivers are single-frequency
tuned, but provisions can be made for
two-channel operation using two dif-
ferent local oscillators. The receivers
are adjusted at the factory to receive
only their assigned frequency. Typi-
cal receivers have crystal control for
the local oscillator frequency—some
sets have automatic frequency control

Fig. 6. Typical v.h.i. frequency meter
used for two-way is extremely accurate.

44

systems. Single, double, and triple su-
perheterodynes are used. Selectivity
is between 20 and 40 kc. or better and
sensitivity of one microvolt or better
is common. Mobile radio receivers
have squelch circuits, to prevent an
output from the speaker when no
transmission is being received. Some
receivers have selective-calling ar-
rangements to enable the base station
to choose among several receivers on
the same frequency.

One interesting feature is the great
number of different equipment sys-
tems that can be made up from a very
few basic units. The beginner may
be overwhelmed by the number of dif-
ferent types of equipment in the line
of a given manufacturer. As an ex-
ample — a basic transmitter-and-re-
ceiver combination is a single mobile
unit. Any number of different oper-
ating frequencies can be used. Any
transmitter can have any of several
different power ratings. Power sources
such as vibrators, dynamotors, combi-
nations of these, and 117-volt a.c.
power (for base stations) each make
an installation different. Equipment
can also be mounted in one of several
ways.

All of these variations mean that a
single basic combination can be used
in many different ways. But, from
the servicing point of view, there is
fortunately a great similarity: aside
from minor considerations, an entire
class may be treated in the same way.

Servicing and Repair

A radio or television service techni-
cian going into the mobile radio busi-
ness will have some of the necessary
test equipment, but not all of it. Re-
pairing mobile radio is more exacting
than ordinary radio or television re-
pair for several reasons. The techni-
cian making the required frequency
checks-on transmitters, by law, is re-
sponsible to the FCC for the accuracy
of his work.

Since a mobile radio is an integral
part of the business of the user, and
not a medium for entertainment, the
customer needs the radio for everyday
use and his equipment must have peri-
odic checks. True, if he is a trucker
he can still use the truck although the
radio does not work, but the loss of
income because of missed pickups or
half-empty trucks is serious and he
will be satisfied only with a rapid re-
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turn to service of his radio. In a sense,
the mobile-radio user considers peri-
odic checks and preventive mainte-
nance in much the same way he con-
siders the lubrication of his truck.
Both are required for uninterrupted
service.

Mobile radio servicing has both
greater rewards for the repairman and
also greater responsibility. One part
of this responsibility concerns the use
of test equipment. This equipment
must be accurate, reliable, and suita-
ble to the special requirements of mo-
bile radio. Test equipment such as a
tube tester, a v.t.v.m., a multimeter,
r.f. and a.f. signal generators, a bat-
tery eliminator, and a capacitor
checker are normally found in a tele-
vision repair shop and are useful for
some aspects of mobile radio work.
The signal generator should, of course,
cover the necessary frequency ranges
but, for some servicing, it must be far
more accurate than ordinary test
equipment. Other equipment, not used
for television or radio servicing, is also
required.

A frequency meter covering all
bands is needed to keep the transmit-
ter on the proper frequency so that it
will be received by other stations and
so that it will not interfere with sta-
tions assigned to a different frequency.
Fig. 6 shows a frequency meter de-
signed for mobile radio work. This
meter is accurate to 0.001%; it covers
the band from 20 to 640 mc.

A modulation meter is needed both
for AM and FM. The modulation
meter in FM measures the deviation
(bandwidth) of the FM carrier. This
deviation must not exceed 15 kec. and
the meter must respond to peaks of
the audio voltage, not average values.
A typical meter is shown in Fig. 7.

Dummy r.f. loads are also required
to simulate actual conditions of oper-
ation and, at the same time, to pre-
vent any radiation of the signal. A
grid-dip meter is also very useful; this
is a calibrated resonant circuit which
permits the measurement of a tuned
circuit without applying power to the
equipment.

Other measuring equipment for
bench work includes various bridges,
meters, and an oscilloscope.

Mobile radio needs more competent
service technicians, properly licensed,
who understand mobile transmitters
and receivers.

Fig. 7. A modulation
meter, like this unit
made by Gertsch, is
used to measure peak
deviation of the FM
carrier (bandwidth).

RADIO & TV NEWS
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sociations were urging upon their

members the necessity to drop the
practice of free tube testing. Time
was required to perform such tests
—valuable time—and, if the service
dealer failed to place a proper valua-
tion on it, he as good as told his cus-
tomers that he did not think much of
his own services. Thus, the argument
went, the dealer was entitled to a
nominal charge of five or ten cents
per tube to cover his costs and to es-
tablish tube testing as a professional
service. The underlying argument is
as sound today as it ever was, but
there is no longer the same unanimity
in carrying it to the stated conclusion
as far as tube testing is concerned.
The context in which the argument is
made has been changed too much by
many factors, some of them out of the
control of the service industry.

The rage for do-it-yourself activity
is too far advanced in all fields for
service to ignore its effects or pretend
that it doesn’t exist. Furthermore,
there are now many tube checkers
whose operation has been so simplified
that the non-technical may operate
them with reasonable reliability. Most
important, service now lives in a
strange merchandising atmosphere
that marks, in many ways, a return to
the philosophy of the general store,
on a much grander scale. Five-and-
dime stores are selling foodstuffs and
clothing. Food supermarkets are sell-
ing books and records. Drug chains
are selling appliances, house furnish-
ings—and tubes.

The defective tube—or the one,
rather, that turns out not to be de-
fective—is the legitimate starting
point for a more complicated service
call. Even the tube sale itself, when

jUST A FEW years ago, service as-
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Putting a tube tester in front of the
layman is not enough when his set
goes bad. An essential third ingredi-
ent is the skilled electronic specialist,

One strategy for winning back the tube sales

that have been spirited away by the drug store.

that is the only thing needed to put a
set back in operation, is an important
personal-contact and income factor to
the service shop. In answer to the in-
roads made by the drug store, the
supermarket, and other businesses,
many service dealers now say, “If you
can't beat 'em, join ‘em.”

Such dealers are themselves making
use of testers that can be operated
by the customer. Thus cancelling out
the one great competitive advantage
offered by other sellers of tubes, they
go on to press the many additional ad-
vantages of coming to established
service shops when TV sets go bad.

Service shops can be counted on to
sell reliable tubes of known quality.
They will employ legitimate simpli-
fied testers rather than those in which
accuracy has been sacrificed for the
sake of easy operation. Since even the
best inanimate checker cannot pass
judgment in those many ‘“twilight”
cases as to whether the tube should be
changed or the circuit should be in-
vestigated, the skilled professional is
always at hand for consultation. We
do not know whether this approach is
the long-term answer to the problem
of encroachment. At least, however,
the battle has been joined.

THIS MONTH’S

HE TV set owner on this month's cover has strolled
into Sil-Rad Laboratories, located on New York

City's Second Avenue, with some tubes from his de-
fective set. Along with a check of some suspicious
tubes, he has the advantage of consulting with
Arthur Silverberg, Sil-Rad proprietor, whose many
years of experience in electronic servicing speak for
the reliability of his advice.

The tube checker on the counter is the Hickok
Dynamic Mutual Conductance Tube Tester, Model
123. Despite its high degree of accuracy in measur-
ing tube quality, plus the ability to measure gas
and leakage or shorting, the tester is simple enough
to operate so that it may be entrusted to the set
owner on a ''test-it-yourself" basis. Using punched
cards, numbered to correspond to the tube types,
to set up all switching and connections automati-
cally, the unit combines speed and simplicity with
reliability. {Ektachrome by Daniel Rubin Studios)
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UCH has been said about the
M “weakest link” in audio. We have

often been told that it is not the
tuner, phonograph, preamplifier, or am-
plifier, but the last link, the speaker.
Conceivably, however, we have been
looking at the wrong end. There is
room to argue that the weakest link
is at quite the opposite end, namely the
program source.

This argument applies about equally
to each of the three sources that cus-
tomarily furnish musical fare to the
high-fidelity enthusiast: FM, disc, and
tape. The material from these sources
is not always consistent with high-
fidelity standards, falling down in two
very important respects: distortion and
frequency balance.

Since modern audio components typi-
cally encompass the range of 40 to
15,000 cycles or better, noise (includ-
ing hum) is a greater bogey than in the
days when few home systems exceeded
80 to 5000 cycles. Therefore, it is gen-
erally sought to maximize the audio
signal in order to improve the ratio be-
tween this signal and noise both in the
source and in the reproducing system.
But the state of the art imposes limi-
tations on the extent to which the
signal-to-noise ratio can be raised. As
these limitations are exceeded, distor-
tion becomes offensive.

A high signal-to-noise ratio is, of
course, important and is one of the
principal attributes of high-fidelity re-
production. But when it calls for an
undue sacrifice in terms of increasing
the distortion level, then it is desirable
to accept something less in the way of
signal-to-noise ratio. It appears that
too often the balance is weighted in
favor of less noise and more distortion.

Let us see how distortion may arise
as the result of the quest for a high
signal-to-noise ratio, as well as in other
ways.

In FM, excessive audio modulation
of the radio-frequency carrier often
takes place. Understandably, a loud
audio signal (high modulation) means
that the recipient can turn down the
gain control of his audio system, thus
reducing hum and noise produced by
the transmitting station and his tuner
and other components, which enhances
the vaunted quietness of FM reception.

The Federal Communications Com-
mission stipulates that audio modula-
tion shall not swing the carrier fre-
quency more than 75 ke, up or down.
Yet many FM stations transmit a sig-
nal containing substantially more mod-
ulation. Confirmation of this has been
obtained from several engineers who
are with leading manufacturers of FM
equipment. Overmodulation breeds dis-
tortion both in the transmitter and re-
ceiver (FM tuner). Assuming that
maximum modulation is #+ 75 ke, an
FM tuner should theoretically have a
bandwidth of about 240 ke. Few, if any,
commercial receivers have a bandwidth
more than 200 kc., but if the tuner is
well aligned this bandwidth can still
permit very satisfactory reception.
Many tuners have bandwidths that are
3 db down at 180 kc. and some at even
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By HERMAN BURSTEIN

Advice to audiophiles seeking hi-fi perfection

—look to your program sources for distortion.

150 ke. In such cases the tuners are
already seriously flirting with distor-
tion even though station modulation is
within £ 75 kec. In all events, appre-
ciable distortion will occur in the tuner
when modulation exceeds =75 ke.

Overmodulation is not the only cause
of distortion in FM broadcasting. There
is a fairly long chain of equipment be-
tween the pickup stylus or microphone
and the transmitting antenna, and dis-
tortion can arise due to the design
and/or alignment of such equipment.
For a long time, 5% maximum har-
monic distortion was considered an ac-
ceptable limit in the radio field, even
though this may correspond to as much
as 15% or more intermodulation dis-
tortion. Whereas high-fidelity stand-
ards impose much more rigorous re-
quirements, not all FM broadcasters
have followed suit.

It should further be pointed out that
the cause of distortion in FM programs
may lie in the records that the stations
play. Some are quite worn and per-
haps were not good even to begin with;
some of the new ones may not be
worthy of the designation “high-fidel-
ity.” Futhermore, the cartridges em-
ployed for playing the discs are not
always of top caliber.

All records have an inherent amount
of noise due to irregularities, dust, etc.
in the grooves. Obviously, the more
signal impressed on the groove, the
greater is the signal-to-noise ratio for
the record itself. To the extent that the
audio system generates appreciable
hum and noise, the signal-to-noise ratio
for the system is reduced. However,
high amplitude signals generate dis-
tortion due to non-linearity of the cut-
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ting stylus, overcutting of adjacent
grooves (unless variable pitch record-
ing is employed), and the difficulty ex~
perienced by the playback stylus in
tracing the sharp turns which occur
when high frequencies are cut into the
groove (pinch effect).

Although heralded as superior to
discs, a good many recorded tapes
exhibit considerable distortion. While
high recording levels may not breed
more than 2 or 3% harmonic distor-
tion—the customary rated maximum
recording level of many tape recorders
—yet the corresponding IM distortion
may be on the order of 10 to 20%.
Actually, some recorded tapes are
made at levels quite a few db above
those which would produce 2 or 3%
harmonic distortion and in these in-
stances IM becomes rather fantastic
on peaks and quite substantial on
moderate passages.

Some tape recording companies re-
cord a lot of signal in order to provide
a decent signal-to-noise ratio for the
customer who parts with $5 to $15 for
a recorded tape and expects it to be at
least as quiet as a less expensive disc.
Some home tape machines do not have
a really good signal-to-noise ratio.
Whereas a ratio of about 55 db is re-
quired to keep background noise
suitably low for high-fidelity purposes,
all too often the ratio is no more than
45 db and sometimes even as low as
40 or 35 db. If the manufacturer of
recorded tape puts an extra 10 db of
signal onto the tape then, as far as
signal-to-noise ratio is concerned, he
wrests professional performance out of
the “garden variety” tape machines.

The maker of recorded tape must
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contend with the fact that processing
from master tape to commercial copy
involves four or five successive dupli-
cations—‘generations” as they are
called. Each generation breeds more
noise, particularly tape hiss. Thus,
even if all tapes were played back on
machines with signal-to-noise ratios of
55 db or thereabouts, a compelling
reason would still exist for the manu-
facturer to maximize the recorded
level.

Another factor bearing on tape dis-
tortion is the large quantity of treble
boost used in recording 7.5 ips tapes.
To keep response within a few db of
flat out to 15,000 cycles, treble boost
must be such as to reach about 23 db
at this frequency when NARTB equali-
zation is followed, as is usually done.
If a lower turnover frequency were
employed than the NARTB one—say
1590 cycles instead of the NARTB
3180 cycle turnover (which is the case
for the CCIR equalization used in Eur-
ope)—substantially less treble boost
would be needed in recording. This
would result in less distortion. More-
over, a 1590 cycle turnover would also
require less bass boost in playback,
thus reducing hum (the most serious
obstacle to a good signal-to-noise
ratio) and therefore lessening the need
for extremely high recording levels.

If the standard speed for home use
were 15 instead of 7.5 ips, a very con-
siderable improvement could be had
in tape with respect to distortion. Part
of the improvement would result from
the reduction in treble boost when
recording; no more than roughly 10
db boost would be needed at 15,000
cycles. Furthermore, at 15 ips larger
amounts of bias current could be used
in recording, with resultingly less dis-
tortion.

So much for distortion. Now let us
turn to the subject of improper fre-
quency balance, another major flaw
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often discerned in high-fidelity pro-
gram sources. It seems that the in-
dustry has not yet completely rid it-
self of the notion that enormous bass
and piping treble are the hallmarks of
high-fidelity. Admittedly, these quali-
ties are very likely to gain the audio-
phile’s initial attention—particularly
when he is wandering down the corri-
dors of an audio show—but they do
not necessarily keep him happy very
long. S

One might think that the audiophile
could restore proper balance by use of
the bass and treble controls in his
audio system. Frequently, however,
this cannot be done, because the re-
cording engineer has access to tone
controls which shape the audio spec-
trum in a manner quite different from
the audiophile’s controls. The typical
home music system can only provide
a gradual bass or treble boost or cut.
But the broadcast or recording engi-
neer can accentuate or de-emphasize
particular bands of the audio spec-
trum, even though they be as narrow
as an octave or less. For example, if
he feels that the program material
needs added brilliance of an easily per-
ceivable kind, he may boost the 3000
to 6000 cycle region. If he wants more
apparent bass, but without getting in-
to the problems of overcutting grooves
at the extreme low end, he may
emphasize the 100 to 200 cycle region.
The usual kind of tone controls on the
audiophile’s high-fidelity rig just can-
not de-emphasize such limited-range
boost without cutting response at fre-
quencies where no cut is wanted.

One might wonder why recording
engineers don’t just let the tone con-
trols alone. The probabilities are strong
that if they did, the results on the
whole would be considerably worse.
It is the engineer’s task to compen-
sate for acoustics of the recording site,
for microphone characteristics and
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placement, for characteristics of vari-
ous equipment associated with the
recording process. Unfortunately,
sometimes he also compensates for im-
perfections of his monitoring speakers
and environment, for imperfections of
his hearing, and for his own predilec-
tions in musical balance.

Imbalance occurs on tapes and FM
as well as discs. Not long ago, four
persons very much interested in high-
fidelity, of which the writer was one,
devoted a long evening to listening to
two groups of new tape recordings,
each group made by a different com-
pany. While there were all kinds of re-
actions to the musical aspects of the
material, there was universal agree-
ment on just one thing: The group B
tapes sounded much more natural and
therefore pleasing than group A. The
listeners soon tired of group A, al-
though they stuck it out long enough
to hear representative portions of at
least half a dozen of these tapes, but
were inclined to go on listening to
group B until only the late hour com-
pelled them to stop. After the session
it was revealed that the recording
engineer for the group B tapes was a
well-trained musician.

In the case of FM, not all stations
provide correct compensation for the
records they play. Some do not pro-
vide the treble cut required for RIAA
(and other) recordings, preferring to
broadcast the record “flat,”” which
really means with a good deal of treble
boost, reaching about 17 db at 15,000
cycles in the case of RIAA recordings.
This they do in order to compensate
for presumed treble losses in the
listener’s audio system or to make the
sound seem more “hi-fi.” Also, if net-
work programs are being listened to,
especially those duplicated on AM, the
interconnecting phone lines that are
most commonly used are equalized to
handle only those frequencies between
100 and 5000 cps.

Even live FM is often not all that it
might be, sometimes because of inade-
guate compensation for the character-
istics of the hall or of the microphone
or of line losses. For example, some
high grade microphones not only cover
the entire audio range but also have
an appreciably rising characteristic
over the treble portion. While this may
be very good for intelligible speech, it
makes for thin sound on music. On
the other hand, some microphones
have poor high-end response, with con-
sequent ‘“‘tubbiness” of reproduction
that almost sound ‘“boomy.”

It should be clearly understood that
the foregoing is not meant as a dis-
paragement of high-fidelity. It is
simply offered in the way of helpful
criticism. There is no intention to dis-
courage anyone from buying high-
fidelity equipment and using it to
avail himself of the riches on disc,
tape, and FM. The writer, for one, has
heard FM, live and otherwise, that on
occasion was so breathtaking as to
make up for all the unrewarding
times. Similarly he has heard discs

(Continued on page 133)
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New TV Test Signals
Aid Servicing

By JOSEPH A. RISSE

International Correspondence Schools

Fig. 1. An ABC studio monitor (right) shows
the normally concealed reference-white sig-
nal at the top. The waveform below shows
two lines of horizontal scan that contain

this reference signal.

Also see Fig. 4.

Reference standards, now "hidden” in TV transmissions

by broadcasters for their own use, may become official.

They are also valuable for judging TV set performance.

broadcast engineers have wanted a

method of telling immediately
whether their studio and transmitter
gear was operating properly, without
taking the program off for testing
or having to wait until the degra-
dation became serious enough to be
noticed. The telephone companies,
since they relay the video signal
cross-country, also would like some
simple method of evaluating oper-
ation while the program is on. Add
to this the wish of the FCC for a
better and immediate means of deter-
mining whether a particular station is
maintaining operation in accordance
with good engineering practices—for
example, whether sync percentage,
modulation depth, and frequency re-
sponse are within specifications. Last
but not least, an automatic indicator
built into the signal would be a great
hoon to the service technician in trou-
bleshooting and adjustment.

SINCE the early days of television,

It now appears likely that a standard
transmission test signal of some sort
will be adopted in the foreseeable fu-
ture. This article will describe these
test signals in general. Then the ones
being experimentally used at the pres-
ent time will be discussed in detail,
since it is these you will most likely
have an opportunity to observe now.

Need for Reference Signal

One of the most difficult things to ac-
complish in the whole TV transmission
process is the maintaining of consistent
video levels and modulation depth. As
far back as 1950, stations and networks
were experimenting with amplitude-
reference test signals. These were
generally inserted during the vertical
interval, specifically at the end of ver-
tical blanking out before the first
active line in the picture. L. Stantz, at
WNBF-TV (Binghamton, N. Y.) in
1950 was using a test signal, called
then the “white pilot” signal. Fig. 2A

same sequence with a
reference signal added.

FIRST LINE OF
PICTURE AT TOP

(A) VERET.N%L?;NKING

HORIZ. SYNC PULSES

Fig. 2. The normal end of the vertical retrace
interval appears to the left. To the right is this

EXTRA LINE
OF VERT.
BLANKING

i H
TWO LINES OF | FIRST LINE OF PIC—
REFERENCE /\TURE AT TOP
WHITE TEST

(B)

P
1
‘ 1
i
’

APPROXIMATE END
OF REGULAR VERT.—
BLANKING |

END OF ISTH LINE
OF VERT. BLANKING
RCVR. VERT RE-
TRACE SHOULD FiN-
1SH BEFORE HERE
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shows a sketch of the vertical interval
as it is normally; Fig. 2B, after two
full horizontal lines of this reference-
white test signal are added. Fig. 6
illustrates how these signals would
show up on the oscilloscope. This signal
served quite well in helping to keep
video levels consistent between studio
and transmitter.

You might ask, “just what does this
reference-white signal do?” As you
know, the amount and intensity of
white and black in representative TV
program scenes is continuously chang-
ing. At the beginning of each new pro-
gram, it is hard for the transmitter en-
gineer to judge whether his video level
is set to the proper amplitude. He may
not be aware, for example, that an
opening scene is a little darker than av-
erage and he might adjust his video
gain too high. Then when the program
shifts later to a normally bright scene,
amplifiers may overload or the exces-
sive whites may drive the transmitter
to zero carrier, causing clipped whites
and audio buzz. With a reference-white
signal as a permanent part of the video
signal, transmitter personnel need only
adjust levels using this reference-white
signal as a standard. The engineer con-
trolling the signal at the camera will
also be using this as a standard and
will not permit his video level to exceed
the reference-white signal. In other
words, a reference-white test signal es-
tablishes a standard peak video level
for the convenience of technicians at
the studio or transmitter or, in the case
of network programs, at the relay
points along the way. The signal can be
set to the proper level at the program’s
beginning, irrespective of light level of
the scene, with no further adjustment
required.

Many other test signals and combi-
nations are possible. The most useful
for monochrome testing are of the
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same general type as just described.
These can be used as standards for
observing transmission-system ampli-
tude linearity characteristics. Impor-
tant, too, are test signals that can be
used for evaluating frequency and
phase response.

Test Signals Now in Use

American Broadcasting Company is
presently experimenting with a test
signal, one line of which is shown in
Fig. 4. This reference-white signal, in-
stead of occupying two fuwll horizontal
lines in each field, appears only for a
few microseconds at the beginning and
a few microseconds at the end of each
of the two lines. This arrangement per-
mits “hiding” the reference-white be-
hind the receiver mask curvature, in
the left and right corners at the top of
the raster. Hiding is desirable to avoid
the possibility of disturbing the viewer
with activity in the picture that is not
part of the program.

Fig. 1 shows a photograph, taken di-
rectly from a studio picture monitor, of
a typical ABC program scene as it ap-
peared on the studio monitor. The scope
waveform is displayed at one-half line
rate (7875 cps) directly below. At the
left and right top of the picture can be
seen the reference-white signals. These
are visible here because of the normal
practice of underscanning the monitor
picture tube, therefore permitting the
complete picture to be seen at all times
by control room technicians. (This is
the reverse of the practice of over-
scanning, or pushing the top and bot-
tom of the picture slightly beyond the
limits of the tube face, as is normally
the case with home receivers. In this
way, the reference signals will not be
seen by the ordinary viewer.) In the
waveform beneath, the reference-white
signals appear as square waves or
pulses. The flat tops of these pulses
represent the level which is not to be
exceeded in amplitude by the video
signal. (If the test signal of Fig. 2B
were used, the white bars would ap-
pear as one continuous white line
across the top of the picture in Fig. 1.)

Having experimented with reference
and test signals since early TV days,
Columbia Broadcusting System, in Au-
gust 1957, began using an on-air test
signal during live programs from New
York. Fig. 5 illustrates the details and

REFERENCE HLACH

Fig. 3. CBS test signal including reference-white and reference-black levels.
The scope waveform is at the vertical rate in (&), expanded vertical in (B).

Fig. 3A shows the scope waveform at
the vertical rate. Fig. 3B shows this
waveform expanded in the vicinity of
the vertical interval. The reference-

white signal might be just barely dis--

cernible in this photograph, but a ref-
erence-black pulse is quite apparent. A
reference-black pulse is used primarily
to adjust clipping circuits in station
transmitting equipment; for proper op-
eration there should be no picture
blacks extending below reference-black
which, in turn, should be at a point
above the blanking level equal to about
1/10 the blanking-to-full-white ampli-
tude. Let’s state this another way. If
we designate the vertical distance on
the oscilloscope waveform between
blanking and the reference-white level
as 100, the blanking will be at zero
level, the reference-black will be at
10% and reference-white will be at
100%. The video information is, at all
times, kept within the 10 to 1009% re-
gion of the waveform.

Fig. 7, a photo of an actual CBS pro-
gram scene, shows just where (upper
right-hand corner) the reference-white
test signal apears in the raster. Notice
that the test signal occupies only a very

REFERENCE
WHITE |S|GNAL

ORIZ. SYI

Fig. 4. Diagram of the ABC reference
signal. Also compare this with Fig. 1.

short portion of each line in which it
appears. This permits the use of other
optional signals, as may eventually be
deemed necessary (as for color) in the
areas marked 4 in Fig. 5. The vertical-
interval portion of the picture, greatly -
expanded vertically, is shown in Fig. 8.
Here, reference-black is not too notice-
able since there is only a 10% differ-
ence in contrast between it and blank-
ing. Clearly shown are the four lines
(two in each field) of vertical blanking
between test signals and beginning of
active picture.

National Broadcasting Company is
using six lines (three per field) of the
test signal shown in Fig. 9. NBC also
alternates this one with at least two
other types of test signals, not too much
different from the one in Fig. 9. In
each case, the test signals appear after

p==== q == rm——— [ *+——REFERENCE WHITE
i | i ! | |
: : | i ! 1
. . I I
Fig. 5. Horizontal I L i : A 1 : A
lines of the CBS test 1 i I : I i
signal, containing i ] H i | |
both reference-black R R R SRS LSS
and reference-white. BLANKING
Compare with Fig. 3.
+—SYNC

A-OPTIONAL TEST SIGNALS
R-REFERENCE PULSE

Fig. 6. Scope waveforms of the test signal in Fig. 2 show reference-white {A) at the vertical rate. (B) at the hori-
zontal rate, and (C) at a portion of the vertical trace of (&) that has been expanded horizontally to bring out detail.

REFERENGE -WHITE TEST SIGNAL
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AEFERENCE-WHITE TEST SKINAL

NCE-WHITE TEST SIGNAL

Fig. 8. Vertically expanded portion
of the raster to show white test signal.

the normal, minimum, vertical-blank-
ing period. One inactive line appears
between the test signal and the first
line at the top of the picture. The test
signal of Fig. 9 consists essentially of
three stair-steps, the steps being equiv-
alent to one half of peak amplitude,
black, and white, respectively. Follow-
ing the horizontal-sync pulse is the
color flag burst. The half-amplitude bar
is the same type of pulse as reference-
white, but is placed at half the blank-
ing-to-white amplitude. Because a half-
amplitude bar is approximately the
same as the a.c. axis of the video signal,
it will suffer less than any other type
from amplifier and transmitter non-
linearity. This makes it easy to deter-
mine whether there is any compressing
or stretching of whites or blacks. The
half-amplitude bar must, at all times
therefore, be halfway between white
and blanking.

In the middle of the half-amplitude
step of the signal of Fig. 9, there is
superimposed 10 microseconds of 3.579-
me. signal phased 180 degrees from the
flag burst. In the middle of the next
step, representing black, is superim-
posed 10 microseconds of 3.579-mc.,
phased to magenta. The step represent-
ing white has, superimposed in the
middle of it, 10 microseconds of 3.579-
me. signal phased to cyan. As far as
the step corresponding to white is con-

Fig. 9. Proposed NBC test signal. now in use, can be used
for checking color as well as black-and-white receivers.

Fig. 7. Photo of an
actuol CBS program.
showing the posi-
tion in the raster of
the reference-white
signal, upper right.

cerned, its 3.579-mc. sine waves are
shifted downward so that the peaks
correspond to white; thus no part of the
over-all test signal exceeds peak white.
It can be seen that this signal serves
the multiple purpose of evaluating
white, black, and mid-amplitude linear-
ity, as well as differential gain, differ-
ential phase, and low-to-middle fre-
quency response (by using corners and
leading and trailing edges of stair
steps).

The frequency-burst test signal
shown in Fig. 10 includes a reference-
white signal and several bursts of test
frequencies, all transmitted at identi-
cal amplitudes. This signal is now
widely used for in-plant testing, but it
obviously would be useful if adopted as
part of a standard test signal. The fre-
quency bursts, of course, are for evalu-
ating the frequency response ‘of the
whole TV transmitting system. The
frequencies of this test signal are, in
the order shown after reference-white,
5, 1.5, 2.0, 2.4, 3.6, and 4.2 megacycles.
Other frequencies can be inserted if de-
sired. This signal could be particularly
useful for receiver alignment work.
Under favorable conditions it could
alleviate the need for connecting a
sweep or single-frequency generator.

Service Applications

The signals which have been pro-
posed for evaluating transmission per-
formance might be useful also to the
TV service technician. He could tell, for
example, by use of a high-quality scope,
whether or not he has poor amplifier
linearity in the r.f., i.f., or video circuits.
Also, by observing for sync or white
clipping, the effects of different settings
of a.g.c. may be observed. Loss or com-
pression of sync could be established
or located. Various other applications of
these test signals will doubtless devel-
op once a standard signal is adopted.

Fig. 10.

There is not much likelihood that
these test signals will have any unde-
sirable effect on normal TV receiver
operation. They occur close to vertical
sync, but well after the sync pulse has
ended, so there should be no erratic
vertical triggering. The test signals
might show up during vertical retrace,
but, even without test signals, slow re-
ceiver vertical retrace results in fold-
over or in the appearance of video in-
formation before the finish of vertical
blanking. Normal vertical blanking
specifications call for at least 9 full
lines of blanking per field, after the
end of vertical sync. Most stations
transmit closer to 12 lines after the
end of sync. The maximum number ac-
cording to EIA specifications is 16 (in-
cluding three lines of trailing equaliz-
ing pulses). Between the minimum of
9 and the maximum of 16, there are 7
lines that can be used for test signals
without danger of hurting receiver per-
formance. However, none of the plans
call for using more than the final three
or four vertical blanking lines.

Since most stations do not now use
the maximum vertical-blanking period,
it will be merely a matter of adding
the test signals to the number of blank-
ing lines now existing in each case. The
test signals might cause intercarrier
buzz—if whites in the normal program
cause buzz in a particular receiver—
because parts of the test signal are
white. However, the test signal will be
present in every vertical field and any
buzz will therefore be continuous, mak-
ing the receiver trouble easier to elim-
inate.

At the moment, we might conclude
that receiver performance will not suf-
fer. Rather, the end result should be
beneficial. It might be worth your
while, if you are able to observe a video
signal containing the test signals on a
scope, to become familiar with the ap-
pearance, with the scope sweep set to
both line and field rates. A scope good
enough to pass all the video frequen-
cies should be used for best results.
Elaborate scopes have a line-selecting
feature, but any standard wide-band
service scope will show the test signals
effectively. Details of the vertical in-
terval can be seen by turning up hori-
zontal gain.

A variety of other test signals is
possible. However, until there is formal
adoption of these signals in one form
or another, discussion beyond what has
been covered here would best wait for
some future date.

This train of test bursts at different frequencies
would enable a check of TV receiver response and bandwidth.
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Atldmga -3
Stereo Tape
Head-and

" By FRANCIS A. GICCA
‘F Haylhéq\:: Mig. Co.

Over-all view of tape recorder with the stereo
head mounted on the front panel. The companion
A preamplifier is located atop the tape recorder.

UNTIL recently, the three-dimen- Enjoy stereo sound by adding another tape head and its

sional reproduction of sound was

a spectacle to be marvelled at in companion hi-ﬂ preamp to your present tape recorder.

high-fidelity shows. But time has

changed all this. Last year RCA high-fidelity stereo preamplifier for it.  in medium-priced recorders, the “TLD"
Victor reported increased interest ! (Eprror’s Note: Other manufactur- head mounts with a single 6-32 screw,
three-dnnen;xona]. or stereophonic,  g,.¢ e qs Dynamu, Viking, proba- making replacement easy. For proper
sound and increased sales of RCA bly Brush, and Pentron also have operation be sure to orient the “TLD"
stereo tapes. Actually, the entry of ; ine stereo heads or conversion kits head’s magnetic gap so that it’s in the
RCA into the recorded stereo tape available. nas

market did much to increase interest
in sterco. Today, a number of com-
panies are actively producing stereo
tapes, including RCA Victor, West-
minster, Mercury, Sonotapes, Phono-
tapes, Concert Hall, HMV, and
others.

However, the major deterrent to
wide-spread public participation in
stereo has been, and still is, the high
cost of stereo tape players. About the
only economical way to overcome this
drawback is to add a stereophonic
tape head and preamplifier to your
present single-channel tape player or
recorder. Even this solution has been
costly because of the expense of good
quality stereo tape heads. Just re-
cently, the Nortronics Company, 1015
South Sixth Street, Minneapolis. Minn.
has begun selling its model TLD stereo
head. This head makes it possible, for
the first time, to add stereo playback
to your present tape machine at low
cost. The new “TLD” head is of the
in-line type, which is destined to be-
come standard; has excellent response
characteristics; and sells for only
$23.50, audiophile net, from the manu-
facturer.

With a bit of ingenuity, this new
head can be added to any good quality
tape transport mechanism with ex-
cellent results. This article will de-
scribe how to add the “TLD” head to
your recorder, and how to construct a
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Although the author
confined his construction to the “TLD’
heuad, the same general principles apply
to the other heads. It is suggested
that the manufacturers of these units
be contacted for specifications and
Jwrther detuails.)

Adding the "TLD'" Stereo Head

If you own a medium-priced re-
corder such as the Viking, Pentron,
Bell, or similar machines the “TLD"
head can be used as a direct substitute
for the existing head. Properly con-
nected, the "TLD” head will perform
as well, or better, than your recorder's
present head, as well as allowing
stereo playback of tapes. To begin,
simply remove the present head and
substitute the “TLD" head in its place.
As is the case with many heads used

same relative position as the gap of
the head replaced.

It will be necessary for you to in-
stall a switch between the stereo head
and your present tape amplifier to
allow you to switch the head from this
amplifier to a stereo preamplifier
(see Fig. 2). If your present recorder
is a half-track machine, use the
switching arrangement shown in Fig.
2A, and if your recorder is full-track,
use the arrangement of Fig. 2B. For
least hum pickup, wrap three #22
rubber-covered wires tightly together
to form a cable. You'll need two such
cables. Attach one wire of each cable
to a ground lug and mount the lug
under the 6-32 screw mounting the
“TLD"” head, if such a ground lug
exists under your present head. If not,
find a convenient screw near the head

R2
{SEE TEXT)

REC.

LAST
aUDI0
. TUB
Fig. 1. Shown here REP.
is a typical record- TLD HEAD
ing circuit as is
described in the ac-
companying text.
PLAYBACK o]
PREAMP

B+

Rl
(SEE TEXT)

vi
{SEE TEXT)
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and place the ground lug under this
screw. Connect the ground wire to
this lug only. Do mot connect this wire
to 8O, The remaining two wires of
each cable go to pins 1 and 2 and pins
3 and 4, respectively. Be extremely
careful when soldering leads to the
“TLD'’s” terminals. Heat can easily
damage the head since a hair-thin
wire is used for the head’s pickup
coils. The terminals also tend to loosen
under heat and the head used by the
author was almost ruined when the
leads were soldered for just this rea-
son. A pencil type soldering iron is
strongly suggested or, better still, use
terminal clips. The switch should be
a ceramic-wafer type and it should be
mounted inside a shielded case.

Amplifier Adjustments

To insure proper single-channel
operation of your present recorder
with its new stereo head, a few simple
adjustments should be made to the
record and playback circuits. Most
medium-priced recorders contain re-
cording circuitry similar to that shown
in Fig. 1. As shown, insert a 100-ohm
resistor in the ground lead from the
head. Turn the record level control
to zero and switch the recorder to
“Record.” With an a.c. v.t.v.m. meas-
ure the bias voltage across the 100-
ohm resistor. If your machine is
half-track, the bias voltage across this
resistor should be 0.06 volt rm.s. If
your machine is full-track, the bias
voltage should be 0.12 volt rm.s. In
either case, adjust the value of resistor
R, to achieve proper bias.

The next important adjustment is the
setting of the record level. Leave the
recorder in the “Record” position and
remove the bias oscillator tube, V..
Connect an audio generator set to 1 ke.
to your machine’s “record” input and
adjust the generator’s output level and
the record level control until the
record level indicator indicates maxi-
mum record level (0 vu). At this
point, the voltage across the 100-ohm
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resistor should be 0.005 volt r.m.s. for
half-track machines and 0.01 volt r.m.s.
for full-track machines. Resistor R.
should be adjusted for this level. Re-
move the 100-ohm resistor and replace
the bias oscillator tube.

For maximum high-frequency re-
sponse from your recorder the “TLD”
head’s azimuth alignment should be
adjusted so that the gap is perpendic-
ular to the tape. The best way to
make this adjustment is to use a
standard tape recorded with a 10 kec.
alignment signal. Omegatape demon-
stration tape D-1 (7.5 ips) contains
such an alignment signal, as does the
Ampex standard alignment tape A-
1993 (15 ips). Connect an a.c. v.t.v.m.
to the playback output of your re-
corder and play either of the align-
ment tapes. If your machine has such
a control, adjust the azimuth control
for maximum output when playing the
alienment tape. If your machine does
not have an azimuth alignment con-
trol, loosen the 6-32 nut mounting the
“TLD"” head slightly and rock the head
back and forth until you find the point
of maximum output. Using pieces of
paper, shim the head in the position
with maximum output and tighten the
6-32 mounting nut.

Professional Tape Recorders

The “TLD” stereo head should not
be used as a direct replacement in pro-
fessional recorders like the Ampezx,
Magnecord, and Berlant because of its
relatively high impedance. For such
recorders it is suggested that the
“TLD” head be mounted either along-
side the other heads or the tape re-
routed for stereo playback as was done
on the Magnecord PT6 mechanism
shown in the photographs. Modifying
the “Magnecorder” was easy because
of the simplicity in re-routing the tape
path to pass over the stereo head. In
addition, the “Magnecorder” has a 6-32
screw in an ideal position for mount-
ing a small block upon which the
“TLD” head was fastened. The two
Magnecord tape guide rollers should
be reversed so that the roller with tape
guide flanges is on top. This accu-
rately positions the tape onto the
“TLD” head. It is suggested that a
third guide roller be added to the
“Magnecorder” following the head to
further guide the tape. This guide
roller is Magnecord part 91A9 and
may be obtained from the manufac-
turer for $4.00. This extra roller has
been ordered for the mechanism the
author modified and will be added as
soon as it arrives.

For other makes of professional
recorders, a bit of ingenuity must be
used in devising a new tape path so
that it can pass over the stereo head.
The head should be located in a posi-
tion where the tape can make contact
with the head for 15 degrees on either
side of the gap. Be sure to set the
height of the “TLD” head so that the
tape straddles the two pole-pieces.
The pole-pieces come to the very edge
of the tape so it is easy to see whether
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the head height is right by checking
if either pole-piece extends beyond the
tape. Where tape tension is rather
accurately controlled, as it is on most
professional machines, there is no need
for pressure pads. Pressure pads
should be added, however, if the tape
output wavers up and down during
playback, indicating insufficient tape
contact with the head. Since there is
no need to switch the head on a pro-
fessional machine, modified as de-
scribed, connect the “TLD” head as
shown in Fig. 2C. Again, be very
careful not to apply excessive heat
to the head’s terminals when wiring.
Terminal clips are always best.

The Stereo Preamplifier

The “TLD” head has excellent con-
stant-current characteristics (see Fig.
3) making it relatively simple to de-
sign a preamplifier capable of repro-
ducing the entire audio spectrum. The
physical gap of the “TLD” head is only
0.0002 inch, corresponding to a wave-
length cut-off frequency of 37.5 ke. at
7.5 inches-per-second. The high-fre-
quency response is therefore limited
only by capacitative head losses of
the “TLD” head. It then becomes very
important that leads from the head to
the preamplifier be kept extremely
short and low-capacitance, shielded
cable be used from the head to the
preamp.

For optimum high-frequency re-
sponse a low-to-high impedance input
transformer would appear desirable for
the preamplifier. However, this was
ruled out because of the high cost of
two good input transformers, and the
problem of hum pickup by the trans-
formers. It was decided to keep the
preamp’s input impedance high and
kecp the Jeads from the head as short
as possible.

A triode was chosen as the pre-
amplifier’s input tube to keep tube
noise at a minimum. However, a
iriode’s higher input capacitance, when
compared to a pentode, also dictates
the use of short input wiring. To help
keep hum and noise low the input
12AX7, Vi, should be a low-noise type,
such as made by Amperex, Mullurd, or
Telefunken.

Equalization in the preamplifier is
obtained by a simple RC network in
the plate of the second 12AX7. By
adjustment of the {1wo 10,000-ohm
potentiometers, the standard NARTB
playback curve can be obtained within
1 db, including the head’s high-fre-
quency losses. If desired, the two
10,000-ohm potentiomcters may be
ganged on a single shaft and used as
an equalization control. On the pre-
amplificr unit constructed by the
author, the two pots were left as
nominal adjustments within the case.
They were set up to follow the
NARTB curve, and then locked in
position.  Most pre-recorded tapes
(with the exception of HMV) follow
the NARTB curve so that further ad-
justment is unnecessary unless the
10,000-ohm pots are to be used as
“tone” controls to vary the equaliza-
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Front panel view of the stereo preamplifier with its balance and gain controls.

tion to taste. Either approach is
acceptable, since it’s the final listening
that counts.

Two cathode-followers form the out-
put stage of the preamplifier. The
output impedance of these cathode-
followers is about 500 ohms, so over a
hundred feet of shielded cable may be
used from the preamplifier to two
power amplifiers. The preamp provides
sufficient output to drive any power
amplifier to full output and operate
crystal headphones as a monitor.

The final circuit for the preamplifier
is shown in Fig. 5. The preamp alone
has a flat frequency from 10 to over
30,000 cycles within 1 db, has a signal-
to-noise ratio of 60 db, and has less
than 0.5% distortion at full output.

Constructing the Preamp

The preamplifier built by the author
uses two wiring panels for most of the
circuitry. This method allows ex-
tremely short wiring leads and has
worked very well. Point-to-point wir-
ing with terminal strips can be used
as well, as long as the wiring is kept
short, especially to V.. Be sure to plan
your layout so that the wiring for
each channel is kept separated. The
farther apart, the better, as long as
the leads are kept short. Any cross-
talk from one channel to the other will
reduce the stereophonic effect. The
author’s wiring was arranged with the
two wiring panels opposite each other,
about threce inches apart, with the tube
sockets mounted in the middle.

Keep the power transformer and
filter choke on the end of the chassis
farthest f(rom the input 12AX7, V..

It is a good idea to place a Mumetal
shield across the chassis separating
the amplifier from the power supply.
The largest amount of extraneous
noise in this preamplifier is stray hum
pickup from the power supply, so
care should be taken to isolate all
leads carrying power supply a.c. All
filament leads should be twisted and
run down the center of the tube
sockets. Make these leads shielded, as
well. Connections to the power switch
and pilot light should be made using
two-conductor shielded cable.

Each channel’s grounds should not
be connected to the chassis, but should
be connected to a ground wire con-
nected to the chassis only at the input
socket, SO..

Low-noise wirewound or deposited-
carbon types should be used for all
resistors in the input stage or exces-
sive thermal noise will result. An
alternative is to use two-watt resistors.
Two-watt resistors must be used for
the two 10-megohm grid resistors (R,
R.), since this value is not available as
a wirewound or deposited-carbon type.

The balance control is a two-gang
250,000-chm linear potentiometer that
should be wired so that the resistance
in the left channel increases as the
resistance in the right channel de-
creases and vice versa. The gain con-
trol is also a two-gang potentiometer,
a 100,000-ohm, audio taper type. The
gain control should be wired so that
the output of both channels increases
together.

To prevent microphonics from reach-
ing Vi, shock mount the tube’s socket
by inserting two rubber grommets on

View inside stereo preamplifier with top cover removed. See text for details.
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Rs, Rs—200 ohm, V5 w. low-noise res. Rsz2, Rss—47,000 ohm, 1 w. res. XL-3-13)
Rz, Re—220,000 ohm, Y5 w. low-noise res. Rss—250 ohm wirewound pot J1—3-conductor phone jack
Rs, R10—2.2 megohm, V5, w. low-noise res. Rs7——24,000 ohm, 2 w. res. Jz2, Js—~RCA4 phono jack
R11—10,000 ohm, V5 w. res. C1, Co—.1 pfd., 100 v. capacitor CH+—10 hy., 50 ma. filter choke (Triad C-3X)
Rz, R15—220,000 ohm, V5 w. res. Cs, C;:—S51 ppfd., 500 v. mica capacitor Si—S.p.s.t. toggle switch
Ris, Riy—35600 ohm, 15 w. res. Cs, Cs, Cu, C1s5—40 pfd., 30 v. elec. capacitor Ti+—Power trans. 250-0-250 v. @ 40 ma.; 6.3
Ris, R17—10,000 ohm linear-taper pot Cz, Cs, Cz1, C1z—.033 pfd., 400 v. capacitor v. @ 2 amps (Triad R-44)
Ris, Res, Rey—100,000 ohm, Vo w. res. Cs, C10—.022 pufd., 400 v. capacitor Vi—Low-noise 12AX7 tube (Amperex, Mul.
Ris, Re3o—2.2 megohm, Y5 w». res. C13, Crs—.1 pfd., 400 v. capacitor lard, or Telefunken)
Re1. Rez, Rsi, Ris—2200 ohm, V5 w. res. Ci, C18, C19, Coo—.1 pfd., 200 v. capacitor Ve—12A4X7 tube
R:s, Ree—Dual-section 250,000 ohm linear-taper Csi1, Cze, C20—20/20/20 pfd., 250 v. elec: Vi, Vi—12A4U7 tube
ganged vot capacitor Vs—6X4 tube
Rer, Res—Dual-section 100,000 ohm audio-taper Czy, Cizs, Cee—40/30/20 pufd., 350 v. elec.
ganged pot capacitor

Fig. 5. Complete schematic diagram for the stereo preamp. The unit contains its own builtin power supply for a.c. operation.

the socket’s mounting screws between
the socket and the chassis. Remember
to use a low-noise tube type for the
12AX7T, V..

Once completed, the entire preamp
should be totally enclosed in a metal
case. There is no need to provide holes
or vents in the case, because very little
heat is generated.

Adjustment of the Preamp

Connect the stereo preamp to the
“TLD” head’s output, SO. using a
short length of three-conductor
shielded cable terminated in Cannon
XL-3-14 plugs. Alpha type 1713 is an
ideal cable for this application.

The preamp should now be adjusted
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so that its equalization follows the
NARTB curve. To do this, insert a
10-ohm resistor in the ground lead
from the “TLD” head, as shown in
Fig. 4. Adjust the equalization first
for the left channel. Connect an audio
generator to this 10-ohm resistor
through a 1000-ohm resistor, as shown.
Connect an a.c. v.t.v.m. to the output
of the left channel. Turn the preamp’s
gain control about half way up, set the
generator to 1 kc., and adjust the
generator’s output so that the v.t.v.m.
reads 0.1 volt r.m.s.

Set the audio generator to the fre-
quencies listed on the graph of Fig. 6.
By adjusting the equalization control,
set the outputs to match those listed
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on the chart or on the curve. Each
time the equalization control is ad-
justed, return the generator to 1 ke.
and re-adjust its output for a reading
of 0.1 volt rm.s.

Remove the 10-ohm resistor and re-
peat the procedure for the preamp’s
right channel. The preamplifier is now
adjusted to the standard NARTB play-
back curve.

If the “TLD” head has been added
to a professional recorder, be sure to
adjust its azimuth alignment by play-
ing a standard alignment tape and
shimming the head for maximum out-
put in either channel. It is unneces-
sary to repeat this procedure if you

(Continued on page 107)
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The Complete
IV Remote Control

Fig. 1.

any respectable piece of electronic

equipment, contained a number of
well marked controls. Apparently
these half-dozen or so knobs caused
great terror among the viewing pub-
lic, with only children of less than ten
years of age courageous enough to
undertake their adjustment. To zlle-
viate this condition, the manufactur-
ers launched a simplification cam-
paign. About one knob a year disap-
peared until even the most timid of
adults were no longer frightened.

Now that the receiver no longer in-
stilled fear, the American housewife
looked closer at this new entertamn-
ment medium and found that the few
remaining controls displeased her aes-
thetic sense. The manufacturer once
again answered ‘'the call, this time
with various camouflaging techniques.
Knobs were hidden behind name
plates, decorative trim, and even be-
hind secret doors that would make
any Swiss woodcarver jealous. This
led to the embarrassment of many TV
technicians who were forced to ask
the customer how to turn the set on.

The viewer, realizing that he had
the manufacturer on the run, next de-
sired the controls removed from the
set entirely. This ushered in the
present period of remote-control units.
We now have Flash-O-Matic tuning,
Space-O-Matic tuning, and possibly
the future will bring Hydromatic
tuning.

The author viewed this trend with
amusement until he realized that
friends considered him a has-been as
a creator of electronic devices. Why ?
Simply because his TV receiver did
not contain a remote-control unit.

The time had come to surrender to
the trend. Before starting to work, a
review of the commercial units was

UNCE the television receiver, like
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The completed unit
housed in a compact box that can be
located anywhere in the room or moved.

By DANIEL P. PETERS

may be

An unusually flexible wired unit that can be

custom-built to work with most TV receivers.

undertaken. The following require-
ments were considered necessary for a
really effective remote system:

1. Continuous rather than on-off
types of controls: This immediately
eliminated all of the systems that
made no electrical connection to the
set, unless complicated techniques
were resorted to.

2. Since some form of connecting
cable was now necessary, it was

Ebprror’s Nore: Many set owners ask
their scrvice dealers abowt the possibility
of adding remote-control devices to {heir
reccivers or of adding refincments to those
already in existence. QUviously. the price
of building up one as complete as the
unit described would be high. IHowcver,
it will be necessary only in rare cases.
In modern sets, many of the adjustmenls
provided in the autlior’s complete remote
may not be necessary or the individual
user wmay not consider them important.
One vicwer may be satisfied with « sini-
ple means of remaolely controlling sound
level. AdAnother may already have « je-
mote device that permits control of, say,
coarse channel selecltion. leaving him
with an annoyingly mistuned picture. The
fine tuning circuil described, either re-
mote or auntomatic, conld be enough fo
solve Lhis problem.

thought desirable to have several out-
lets for the remote-control unit about
the room. In the interest of economy,
as few conductors as possible were
considered desirable in the connecting
cable.

3. The remote unit was to be as
small as feasible. This requirement
ruled out the split-chassis type remote
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unit, in which an important portion
of the receiver’s circuitry is part of
the remote.

4. Control of all normal receiver ad-
justments was necessary.

No commercial unit met the re-
quirements, so the unit to be de-
scribed was constructed and housed
in the compact box of Fig. 1. Since
the particulars will vary from set to
sct, the general method of attack will
be emphasized more than particulars.

Channel Selection

Figs. 6 and 7 show the channel-
selector drive as installed on a Stand-
ard Coil tuner. Mechanical power to
rotate the tuner was derived from a
small phono motor. To build up the
necessary torque, a 400:1 gear train
was added between the motor and
the tuner. This arrangement requires
15 seconds for a complete rotation.
The mechanical arrangement used is
not critical: one of the tuner-drive
arrangements currently being sold by
the mail order houses would also serve
nicely.

The commercially available tuner
drives have one disadvantage or an-
other. Either they will only advance
one channel when a button is pressed
or they use a multi-wired cable with
enough conductors to wire a com-
puter. To enable selecting a specific
channel with the minimum of leads,
the system shown in the upper portion
of Fig. 2 was devised. Operation is
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Rse—I1000 ohm, V5 w. res.
Rsi—1 megohm, Yo w. res.
Rs2—50,000 ohm, V5 w. res.
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Fig. 2. Complete schematic of the

remote control unit (to the left of the

broken line) and the associated. added circuits or connections in the receiver

(to the right of the line). Other ref
relatively simple. Resistors R» and
Rs and triodes Vix and Vi form a
bridge with relay RL: the sensing de-
vice. As long as switches S, and S. are
in the same respective positions, Via
and Vs have the same grid potentials
and the bridge is close to balance. Ro-
tating 8,, located at the remote unit,
to a position differing from that of
S., unbalances the bridge, setting up a
potential across RLi:. This closes the
relay, thus starting the motor, which
rotates the tuner. Switch S: coupled
to the rear of the tuner shaft, as seen

inements are shown in Figs. 4 and 5.

in Fig. 6, also rotates.

stopping
channel.

Since several milliamperes are re-
quired to pull in RL,, there is no need
for the bridge to be in exact balance.
This alleviates the need for precision
resistors or balancing circuits.

The only precautions are mechani-
cal rather than electrical. First; be-
fore building anything permanent,

When Sl
reaches the same respective position
as 8., the bridge returns to balance,
causing the relay to drop out and
the motor at the desired

check the motor you intend using to
be sure that it will have sufficient
power. Second; since the motor and
tuner will coast slightly when power
is removed it is necessary to adjust
the coupling between the tuner and
8. so that the relay opens slightly
before the desired channel.

To insure that the tuner detent,
rather than 8. controls the exact po-
sition of the tuner, a coupling such as
diagrammed in Fig. 3 appears be-
tween the tuner shaft and the drive
gears. With this type of coupling,
once the motor has rotated the tuner
to the approximate position and
stopped, the tuner’s detent can then
pull the tuner into exact register.

For those constructors who have
continuous type tuners, such as used
on DulMont sets, a war surplus Selsyn
or similar synchro drive works out
well. There is a precaution to ob-
serve however. If the synchro is con-
nected directly to the tuner shaft, a
source of ambiguity results. Since
these tuners require 5 or 10 turns to
cover the entire TV band, synchro-
nism is lost any time the remote syn-
chro is revolved more than % turn
when the unit is shut off. There are
two methods of solving this problem.
The first consists of gearing the unit
so that the synchro makes one revo-
lution for the 5 or 10 turns of the
tuner. Unfortunately, the torque
necessary with this arrangement re-
quires a very large synchro.

The second solution is the addition
of a mechanical locking arrangement
that prevents the remote unit from
turning when the set is turned off.

Fine Tuning

Rather than devise a mechanical
drive for the fine tuning control, elec-
trical means were resorted to. Since
most tuners use a form of capacitive
variation for fine tuning, an elec-
trically adjustable capacitor was de-
sired. A review of the literature' re-
vealed that the dielectric constant
of a neon tube varies with changes
in current. This was just what was
needed. The metal plate forming the
capacitor on the Standard Coil tuner
was removed, as was the fine tuning
shaft. A new plate was zut out of
brass and mounted to cover the two

Fig. 4. The need for fine tuning ey
can be eliminated entirely with this
circuit for automatic tuner control

Fig. 3. The type of coupling between
tuner shaft and drive gear shown here
tuner

lets detents lock in channels.
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4o-watt neon lamps. This arrange-
ment is shown in Fig. 7. The simple
electrical circuit shown in Fig. 5 en-
abled the 500,000-ohm potentiometer
to perform the function of fine tuning.

Satisfaction with the simplicity of
this tuning arrangement was so great,
it was decided to carry the circuit one
step further and adapt the set for
a.f.c., thereby eliminating the fine-
tuning control entirely. The circuit
shown in Fig. 4 was tried and has
been working admirably for over a
year. V. acts as an amplifier which
uses the wvariations in d.c. voltage
available at the output of the sound
discriminator to control the current
through neon lamps. In a few sets, it
may be necessary to wire bulbs across
Ry rather than from the plate to
ground, as shown. This will depend
upon the choice of local-oscillator fre-
quency and discriminator connections.
It is advised that the type of circuit
shown be tried and then, if instability
is encountered, connections can then
be changed.

Other Controls

The volume control could have heen
transferred directly to the remote
chassis, but this would have involved
such problems as hum pickup and fre-
quency discrimination in connection
with long, shielded lines in a high-
impedance circuit. To avoid such po-
tential trouble, a cathode-follower
stage was inserted at the receiver
chassis between the discriminator and
the normal first audio amplifier. This
stage, shown at the bottom right in
Fig. 2, enabled the use of a long line
to the remote volume control, shown
at the bottom left (Rx), without
complications.

As for the brightness and contrast
controls, signal is not carried by the
first and usually not carried by the
second either. In this case, there is

Fig. 6. This view up toward the bottom of the TV chassis shows how
the tuner drive motor and control switch S. may be coordinated with
the tuner itself, becoming part of the receiver rather than the remote.

-lbf e
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simply the problem of extending leads
and mounting potentiometers at the
remote unit with values equal to
those originally used at the main
chassis. On the 630 chassis used by
the author, the brightness control was
originally in the CRT grid, which re-
quired a negative voltage (see Fig.
8A). Since positive voltage was al-
ready available at the remote unit,
the brightness control was moved to
the cathode circuit (Fig. 8B), to keep
down the number of leads required.
This problem will not arise in most
cases.

Where the contrast control is a by-
passed cathode potentiometer, it can
also be remoted with little difficulty.
If it is an unbypassed cathode pot, it
will be a low-impedance point with
signal present. Since the frequencies
involved go rather high, deterioration
of picture quality is quite possible
with appreciable lengths of line. If
this becomes objectionable, it may be
just as well to dispense with remote
control of contrast. Normal a.g.c.

action plus some remote adjustment .

of the brightness control may be more
than enough to achieve whatever
compensation is necessary in switch-
ing from one channel to another.

The general method outlined in this
article will no doubt be modified by
the individual constructor. However,
as noted earlier, this is not intended
to be a rigid plan that will work in
all cases. It cannot be. It does indi-
cate the method of attack with cer-
tain problems in setting up remote
control that are more or less basic,
irrespective of the vagaries of any
particular receiver. For one who is
willing to tackle the problem of pro-
viding such remote operation without
having all the answers ready-made in
advance, the approaches worked out
here can save considerable time. Also,
the results are rewarding.
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Fig. 8. To avoid extra leads in the
remote, a brightness control circuit
relying on a negative supply (&) was
altered to the one in (B) so that it
could operate from a positive source.

In the author’s case, the control
cable was run around the room and
terminated with Jones plugs at a
number of different points. Thus,
wherever the viewer wishes to sit in
the room, he can connect the remote
unit nearby.
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Fig. 7. This close-up of the front of the tuner shows the location of the
neon lamps for automatic fine tuning and the gear train to the tuner
shaft. For details of the arrangement under drive shaft, see Fig. 3.
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Over-all view of the portable grid-
dip meter that is described below.

By HOWARD BURGESS

WO-WAY radio has taken to the

highways, the waterways, and the

air. To some this means operating
with the bare minimum of equipment,
but to others it means a ‘“pack-rat’s”
holiday when everything that is not
nailed down is carried along in hopes
of making a new contact or hearing
some fresh ignition noise. In either
case there are a few gadgets that are
handy to have around. These little ex-
tras become more interesting if they
are inexpensive and easy to build.

The new series of tubes which have
been designed to operate with 12 volts
on the heater and 12 volts on the
plate have much to offer to the mobile
operator. Many interesting and inex-
pensive pieces of test equipment can
be built to operate on the 12-volt bat-
tery systems now used in many auto-
mobiles, boats, and aircraft. The use
of these tubes eliminates the need for
a vibrator or dynamotor.

A grid-dip meter is a useful tool for
pruning coils and other construction
work at the home shop, but it can be
just as useful in tuning up a mobile
transmitter or antenna and perhaps
for an emergency repair of a receiver.

Circuit Selection

Several problems are encountered in
low-plate-voltage operation of grid-
dippers. Many of the ordinary oscil-
lator circuits will work with less than
12 volts on the plate if components
are carefully selected and balanced.
However, success may depend upon
individual tube selection. Of course,
another problem is that of low grid
current. Many dippers using more
than 100 volts on the plate have less
than 100 microamperes grid current.

If the plate voltage is reduced to
low values, the meter required to read
the very low grid current becomes
both expensive and too delicate for
mobile work. Another desirable fea-
ture is the use of two-terminal coils.
Elimination of feedback coils and taps
in the tuned circuits speeds up con-
struction, and simplifies winding.

When all of these limitations were
tossed into the pot, one possible cir-
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Portahle

) Grid-Dip Meter

A compact and useful ham accessory which will

work directly off the

cuit that came out is shown in Figs.
1 and 2. A second look at this cir-
cuit will show that it is just a cathode
follower, followed by a grounded-grid
amplifier. The grounded-grid stage
performs the feedback functions usu-
ally accomplished by the plate coil or
cathode tap in the average oscillator.
Where the ordinary oscillator will
have some loss in the feedback circuit,
this one will have a little gain and
thus enable it to operate on much
lower plate voltages. Under ideal con-
ditions this circuit will oscillate with
as little as two volts on the plate.
With higher plate voltages, resistors
could be used in the plate and cathode
circuit. However with only twelve
volts available very-little voltage loss
can be tolerated. Using r.f. chokes
with low d.c. resistance and high im-
pedance is the answer.

In the ordinary 12-volt battery sys-
tem it is not unusual for the voltage
to go above 14 volts. Before the first
unit was completed, there was some
doubt about the effect of this large
change on the frequency stability.
However, upon completion it was
found that a change of several volts
did not change the frequency as much
as overcoupling will on the convention-
al dipper. By the very nature of its
use, a grid-dip meter cannot be used
as a frequency standard.

Construction Details

Construction of the Mobile-Dip was
kept simple and rugged. It may be
well to mention at this point that
components are not critical and their
placement can be varied, within rea-
son, without affecting operation. The
entire unit is housed in a 3"x2"x5"
aluminum box. Component values
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Ri—56 ohm, V5 w. res.

R2—2000 ohm, V5 w. res.

Rs—1000 ohm pot

C1—50 pufd. tuning capacitor (see text)

Ce—43 pufd. mica capacitor

Cs—.01 pfd., 200 v. capacitor

C;—.002 ufd., 200 v. capacitor

Cs—.005 ufd., 200 v. capacitor

RFC1—2 mhy. r.f. choke

RFC2—1 mhy. r.f. choke g

L1—3.49-6 mc.—36 t. #26 en.; 5.9-10.5 mec.
—20 1. 22 en.; 10.5-18.5 me.—10 t. 18
en.; 18.5-32 mc—5 t. £18 en. (Cotils close-
wound on 1" dia. forms)

M1—0-1 ma. meter

Vi—6211 or 12BH7 tube

Fig. 1. Complete schematic of grid-dipper.

were chosen to permit the use of a one
ma. meter which is both rugged and
low-priced. If for some reason it is
desirable to use a more sensitive
meter, this can be done by increasing
the cathode resistor until the grid cur-
rent is reduced to the desired value.
The tuning capacitor chosen for this
model was picked because of its small
size and rugged construction but this
means sacrificing a linear dial calibra-
tion and also having less tuning range
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per coil. As shown in the illustrations,
the tube socket is mounted on a small
aluminum angle in such a position
that the tube is behind the milliam-
meter. The rear mounting spacers on
the tuning capacitor can serve as sup-
ports for small parts as they are in-
sulated from the active parts of the
capacitor.

Coil forms are always a problem. If
#1, 3, and 5 pins are removed from a
standard five-pin tube base or coil
form, the remaining pins (2 and 4)
will fit a large size crystal socket with
% -inch spacing. This combination was
used for the plug-in tuning coils.

Perhaps you will notice the variable
control on the end of the case opposite
the coil. In grid-dip meters using
higher plate voltages, various means
can be used to give constant grid
current on all ranges. This is more of
a problem when very low plate volt-
age is used. To correct this, a simple
shunt is placed across the meter
movement. With this control the cur-
rent can be adjusted tq any convenient
value.

The schematic shows that no con-
nection is made direct to the case.
Only a capacitor completes this part
of the circuit. If no direct wire con-
nection is made to the metal case, the
dipper can be used on battery systems
having either a positive or negative
ground.

The frequency range chosen covers
the most used mobile bands. The use
of the small tuning capacitor re-
stricts the range that can be covered
with a single coil and four coils are
required to cover the range between
3.49 megacycles and 32 megacycles.

The number of turns may vary
slightly from those given in the parts
list due to placement of parts and
leads. The turns on the highest fre-
quency coil were spaced about one-
half the diameter of the wire to give
the correct frequency range. It is well
to remember that in systems using a
positive ground the coils are above
ground by 12 volts. As a safety factor
a layer of Scotch tape over the wire
might be in order.

When a nine-pin tube socket is
wired as shown, there are a number
of dual triode tubes that will operate
in this circuit. The two types that
have given the most satisfactory re-
sults so far are the 12BH7 and the
6211. The 6211 is preferred. Other
common dual triodes will work but
some types will require careful selec-
tion to find a tube that will operate
on low voltage.

The type of dial selected depends
on the builder, but the one shown
was made with a little cardboard and
black ink. The calibration points can
be filled in by listening to the r.f. out-
put with an all-band receiver. As with
all grid-dip meters, the coupling to the
circuit being checked should be kept
to the minimum that will give good
indication.

For those who like to change the
layout in order to use parts that are
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Another rear view of the unit is shown here, this time looking up from bottom.

available, this instrument does not
seem to be critical. When completed,
the gadget can be clipped across any
12-volt battery system and you will be
in business. (Don’t forget to observe
polarity.) Although not originally in-
tended for home use, it has been found
that it functions very well by just
clipping across the secondary of any
10- or 12-volt filament transformer.
No rectifier is required. When op-
erated this way tuning is a little
broader due to a.c. on the plate, but
it is perfectly usable. In many cases
the 60-cycle modulation is an asset.

—30-
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Fig. 2. The basic circuit of the dipper.
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By HAROLD REED

Simple, compact unit uses single tube and transistor

to start and to stop a tape recorder automatically.

devices have been offered to auto-

matically start and stop tape-
recorders. The circuits have been de-
signed to amplify the minute outputs
from microphones to actuate a switch-
ing relay and, in conjunction with tim-
ing networks, to hold the relay closed
for predetermined time intervals. Other
circuits operate from the audio signal
at the output of an amplifier, i.e., the
low impedance output designed for
loudspeaker operation. Most of these
circuits require a number of tube stages
to accomplish this purpose and the
price of such a device is quite high.

EOMMERCIAL voice-operated relay

General Features

The unit described in this article uses
just one tube and one n-p-n junction
transistor. It is very inexpensive to
build and its small size, the metal case
measures 234" x 2% " x 4", makes it ex-
tremely convenient for portable work
since it can be tucked in a corner of a
compartment of a tape recorder case.

It incorporates a pilot lamp to indi-
cate when the relay is open and closed.
A small connector is included on the
case for connection to a remote indicat-
ing lamp. Thus, when recording out of
visual range of, say, a recorder tape
transport, the lamp will tell when the
recorder mechanism is running and
when it is stopped.

The current drawn by the unitis 12.5
ma. and this, together with the required
6.3 volts a.c. for the heater, may in
many cases be furnished by the equip-
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ment being controlled. Therefore, the
device can be made even smaller. A unit
was constructed without the self-con-
tained power supply on a 15" x2%" x
2% " metal case. However, since in some
installations this power may not be
available, a simple built-in power sup-
ply has been included with the unit
described.

Fig. 1 is the schematic diagram of
the device. The tube used is a 12AX7,
the first section connected in the cath-
ode follower configuration. A miniature
1-megohm potentiometer is employed
in the input grid circuit as a sensitivity
control. This stage provides a high
impedance input circuit which may be
bridged across other audio circuits with
negligible loading effects. The output
of this stage provides a low impedance
for the other half of the tube which is
wired as a diode. The output of the
diode is fed to the base of a grounded-
emitter n-p-n junction transistor cir-
cuit using a type 2N35 unit. An RC
timing network is inserted between the
output of the diode and the transistor.

A sensitive switching relay is em-
ployed in the collector leg of the tran-
sistor. The “on-off”’ indicating lamp and
remote lamp are operated by the relay
contacts and will indicate when the
controlled device is, or is not, in opera-
tion. The remote indicator lamp is use-
ful in setups when the device is remotely
located.

Circuit Analysis
An audio signal is applied to the in-
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Over-all view of the completed switching unit.

put of the switching unit through the
sensitivity control, E.. This control is
then adjusted to obtain the correct sig-
nal level at the input grid for proper
operation of the device. An audio signal
voltage then appears at the junction of
C. and R. and is applied to the diode
section of the 12AX7. A rectified signal,
or d.c. voltage, is accordingly available
at the cathode of the diode section. This
d.c. voltage is applied to the base of
the grounded-emitter transistor stage,
which functions as a d.c. amplifier. The
resulting increased current flow in the
collector circuit serves to actuate the
sensitive switching relay. The RC tim-
ing network, composed of R and Cs,
together with Rs in the transistor base
circuit, determines the length of time
the relay remains closed after the audio
signal is removed. Power for the tran-
sistor is obtained from the voltage di-
vider network consisting of Rs and Re.

Constructional Details

The parts of the device are all
mounted on the 2%” x2%4” x 4” metal
case. See the photographs. There is
nothing critical about parts placement
or wiring except that it is desirable to
keep the audio input leads away from
a.c. wiring. Therefore, the constructor
need not follow the exact layout.

A shielded, single-conductor cable,
fitted with a metal shell-type phone
plug, is used for the audio input signal.
This cable should be kept as short as
possible. A phone jack for picking up
the signal may be mounted on the re-
corder amplifier chassis or other device.
The cable may be wired in permanently
without the jack if desired. The other
end of this cable is terminated in a
mating connector for the connector on
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the switching unit. See photograph
below.

A small transistor socket is used for
the 2N35. The power switch, power pi-
lot lamp, power cord, and all a.c. con-
nectors are attached at one end of the
case. The two small connectors for sup-
plying a.c. power to the controlled ap-
paratus and to the remote indicating
lamp can be seen in the photos.

The moving contact, or armature, of
the specified relay is mechanically con-
nected to the relay framework. Since
this would cause one side of the 117-
volt a.c. supply to be shorted to the
metal case and be hazardous, the relay
was first mounted on a small piece of
plastic, using flat-head countersunk
screws, and then the plastic mounting
plate was attached to the metal case.
This provided the nceded isolation.
Also. small squares of Bakelite were
slipped over the mounting screws to
hold the plastic mounting plate about
% inch away from the chassis so that
the transformer leads can pass.

The indicator lamp is a type NE-2.
It fits tightly in a rubber grommet
mounted in a hole in the case. A 200,-
000-ohm resistor must be used in series
with this lamp.

A photograph was taken before the
unit was wired since location of the
various parts can be more clearly seen.
The resistors and capacitors were wired
in last and hide many of the other com-
ponents. These are wired in, point-to-
point and when finished the little box is
quite full. The photo on the previous
page shows the finished unit.

Installation and Operation

As mentioned previously, the switch-
ing unit may, in some installations, ob-
tain heater and d.c. supply from the
audio system or tape recorder amplifier
with which it is used. Then, the built-in
power supply will not be required. In
this case, the 6.3 volts a.c. for the heater
may be taken off any of the amplifier
tube socket terminals. The “B+” sup-
ply, when taken from an amplifier, may
be adjusted to the correct value by us-
ing an appropriate series dropping re-
sistor between the amplifier and the
switching unit, to bring the “B+” volt-
age to the right value. It may seem at
first that the “B+” value obtained in
this way would not be critical but, it
should be remembered, that the tran-
sistor is powered by the voltage divider
resistors, R: and R, connected between
“B+" input and ground. When the “B+”
supply, as furnished by the built-in
power supply, is 170 volts, the d.c. volt-
age at the junction of these resistors is
+22 volts and this is applied to the col-
lector circuit through the relay coil. If
the d.c. supply is greater than 170 volts,
then care must be exercised to make
certain that R:; and R, are adjusted so
that the d.c. supply for the transistor
collector circuit does not exceed the
maximum rating for the transistor,
which is 25 volts for the collector.

With the voltage values given in the
schematic diagram, the current through
the relay and collector circuit was 0.3
ma. with no audio signal at the input.
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Ri—1 megohm pot

Rz, Rie—1800 ohm, V5 w. res.
Rs, Ri—47,000 ohm, V5 w. res.
R5—8200 ohm, 2 w. res.
Re—1500 ohm, V5 w. res.

Ri—1 megohm, V5 w. res.
Rs—75,000 ohm, V5 w. res.
Ro—200,000 ohm, V> w. res.
Ri—56 ohm, I w. res.

Cs, Co—.04 ufd., 200 v. capacitor
Co—6 ufd., 25 ». elec. capacitor
Ci—40 ufd., 250 v. elec. capacitor
PLi—NE-2 neon lamp

D
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PLa— %47 pilot lamp
SR1—65 ma. selenium rectifier
SO:+—Remote connector (Lafayette MS-284)
S50:—Connector (117 volt a.c. output)
S1—S8.p.s.t. switch (power on-off)
Ji—Mike connector (audio input)
Ti—Power trans. 125 v. @ 15 ma; 6.3 v. @
.6 amp. (Stancor PS8415 or equiv.)
RL1~—8000-0hm-coil relay (Sigma 4F)
Vr—12A4AX7 tube
—“n-p-n” junction transistor (Sylvania
2N35)
I1—Metal case, 2V4" x 24" x 47

Fig. 1.

Circuit of audio actuated switch. Components R:;, Rs, and C; in the

transistor input determine how long the relay stays closed after signal removal.

An example of the operating conditions,
when the device was used with a com-
mercially available tape recorder am-
plifier, follows.

The audio input signal for the device
was obtained between the plate and
ground of an intermediate stage of the
amplifier. With voice signal from a mi-
crophone or music from a radio tuner
fed to the input of the amplifier, the
gain control of the amplifier was ad-
justed so that the recorder eye tube
just closed, which was normal for cor-
rect recording level. This condition

produced audio peak signals of 7 volts
to the switching unit input and the
sensitivity control was adjusted so
that these peaks produced relay peak
currents of 2 ma. The relay pulled in
when this current reached a value of
1.5 ma. One word spoken into the mi-
crophone would produce a peak cur-
rent of 2 ma. With a sustained note,
such as obtained by whistling into the
microphone or when using a 1000-
cycle tone signal produced from an
oscillator, the relay would pull in with
(Continued on page 134)

Underside of the switching unit chassis with a good many of the paris already
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To avoid aimless drifting with the tide, service

dealers need ideas to shape their own destinies.

EARS ago, when a graveled surface

made any road a “first class high-

way” in the southwest, motorists
traveling through southern Oklahoma
were likely to find highway signs that
read something like this, ‘“Pick your
rut carefully. You'll be in it for the
next thirty miles.”

Some drivers liked ruts, if they
started straight and were not deep.
More venturesome souls preferred to
dig their own ruts, even at the risk of
ending up in a ditch. They gambled
on: their own steering ability rather
than take a chance on getting stuck
on high center in someone else’s rut.

There are no paved highways that
a man can breeze along in the man-
agement of an electronic service busi-
ness. The road the service dealer
travels is full of ruts. And the most
inviting ruts are usually the ones that
get deeper the longer he stays in
them. Once he gets deep in a rut he
seldom has the will and determination
to pull himself out of it.

Although service basically is a pro-
motion business, the average service
dealer's leaning is toward the techni-
cal aspects. This acts as an opiate
that dims his vision about the chang-
ing promotional needs of his business.
There is a strong tendency to follow
the line of least resistance in the
management of a shop as a business.
As a result, most of the things that
should be done to keep the business
alive, promotion-wise, are neglected.

Service is a product that must be
constantly and continually sold. It is
something that customers do not want
to buy. When they are forced to buy
it, they are inclined to do so grudg-
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ingly. Yet, when it is promoted with
the right flair and supported by good,
common-sense customer relations, the
dealer can win loyal, satisfled cus-
tomers. Set owners will stay loyal to
a dealer whose promotions and cus-
tomer relations leave with them the
impression that they got good value
for the dollars they spent for service.

When a man starts a retail business
that depends entirely on the sale of
new products and merchandise for its
income, he usually realizes that its
success will depend entirely on his
ability to keep a constant flow of new
customers patronizing his store.

“The main thing a small dealer
must be,”’ said a successful small re-
tailer, “is an idea factory. He must be
able to continually come up with new
and novel ways to keep his business
in the public eye. He must be alert
for new ways to bring more customer
dollars into his store. If he doesn’t, he
is sunk.”

Ideas are the things that keep a
business from falling into a rut.- They
are the roller bearings that keep the
business moving ahead without wasted
power. They are the motivating force
that helps the owner to continually
regenerate his own interest in his
activity. They are the gems that
add sparkle to management.

Where do you get ideas? One
dealer, who never seems stuck for an
idea, said: “My pet method is to look
at what other businessmen in other
fields are doing whenever my own idea
factory slows down. When I feel lost,
floundering for an idea, I know I can’t
wait around indefinitely to think up
something original. So I start looking
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By WILLIAM LEONARD

into what other fellows are doing in
my town.

Most of their ideas fit their lines
of business only, but you would be
surprised how many can, with a little
imagination, be adapted to service.

“Any idea that builds business in
one line can do it in another with a
few simple changes. Another thing I
find is that, once my mind has this
other fellow’s idea to work with, it
starts working on ideas again. By the
time the idea is ready to be put to
use, 1 usually have worked out so
many changes to fit my own business
that the original borrowed idea has
disappeared.”

In another city, a group of service
dealers constantly ‘“feed” ideas to each
other. Located in different parts of
the city, their businesses are not
directly competitive.

After they kick an idea for a new
promotion around among themselves
and have worked the bugs out of it,
they all put it to use at the same time.
They claim that, when an idea Iis
used by several shops simultaneously,
it has far greater impact than if it
were used by just one shop. “It’s simi-
lar to the ratio of speed to the force
of the impact when two cars collide,”
one dealer said. “The impact is four
times greater at forty miles an hour
than it is at twenty miles an hour.
When all of us use the same new
promotion at the same time, it com-
pares with the promotions of big, na-
tional companies because we just
about blanket the area where our
shops are located.”

The ability to generate new ideas
or to modernize old ones is something
that every service dealer must cul-
tivate or he will sooner or later get
stuck on high center. Competition in
the TV and radio service business has

(Continued on page 126)
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Power

An Ultra-Versatile
Wite-Range

Supply

By FRANK H. TOOKER

power supplies have appeared in
print during the past few years
that, at first thought, it would seem
almost impossible to design anything
different or better. A careful search
of such literature will, however, reveal
several serious disadvantages which
severely limit the application of these
units. Thus, the majority are incapa-
ble of performing the multitude of
tasks a variable-output supply really
should be able to do. For instance,
many designs will not permit the out-
put voltage to be adjusted all the way
down to zero. Of those which can be
adjusted to zero, many are so critical
in adjustment over the low-voltage
range that it's virtually impossible to
set the control accurately anywhere
near one or two volts output. A few
designs require special components (or
makeshift substitutes) for control
purposes, while others are overly ex-
pensive or complicated for the results
obtained, and some are much too large
and heavy to be moved about easily
from place to place on the workbench.
The “D.C. Varivolter” power supply
to be described was designed specifi-
cally not only to eliminate these faults
but also to make an instrument that
is as versatile as possible—with the
many, widely diversified needs of ex-
perimenters, students, service techni-
cians, and development engineers
uppermost in view. The output from
the “Varivolter” is continuously vari-
able from zero to 300 volts open-circuit
and from zero to 240 volts at the
maximum . rated output of 50 milli-
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SO MANY articles on variable-output

Front-panel view of
the “D.C.Varivolter.”

Simple, inexpensive, variable-output power supply

continuously adjustable from O to 240 v. at 50 ma.

amperes. With this little unit and a
simple twist of a single control knob,
you can get one or two volts to test a
low-level transistor circuit, or a couple
of hundred volts for checking out a
vacuum-tube setup—and the output
can be set as quickly and easily, and
as accurately, at the one- or two-volt
level as it can at one- or two-hundred!
The same applies for all outputs be-
tween these extremes—you can get 3,
6, 9, 22% volts in a split second with
no more time or effort involved than
that required to set the meter to the
proper range and turn the output con-
trol. You can drop the output down
to any level you please to determine
exactly how your bench jobs or tran-
sistor gadgets will perform as the bat-
teries deteriorate with age. Or you can
start at zero and move up, if you're
working with a new or doubtful circuit
and you're not quite sure whether it
will work properly or draw far too
much current when the intended
voltage supply is connected.

As an astonishing demonstration of
the absolute control which one has over
the output from the “Varivolter,” the
unit can be set for zero output and a
0-1 milliammeter connected directly
across the output terminals. By ad-
vancing the “Varivolter’s” output con-
trol slowly, any desired wmilliampere
reading may be obtained! And the ad-
justment isn't at all critical. At 0.1
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on the milliammeter the output is
actually 0.003 to 0.005 volt, depending
on the internal resistance of the meter.
This order of control seems almost
miraculous in a unit which can also
deliver over 200 volts and up to 50
milliamperes at any voltage setting.
Actually, this is more than just a dem-
onstration of the “Varivolter's” ex-
traordinary versatility. It is a practical
method for testing milliammeters.

A panel control is included on the
“Varivolter” for precise setting of the
zero (when working with low-level
transistor circuits) and a built-in volt-
meter and two multipliers permit the
output voltage to be read accurately
at all levels. The “Varivolter” takes
up little space on the work bench; it's
light enough to be moved about with
ease; and it's inexpensive to build,
especially when one considers the cost
of the several units that would be
necessary to replace it.

How I+ Works

The complete schematic diagram of
the “Varivolter” is given in Fig. 1. A
pair of 12B4A miniature power triodes
are used as grid-controlled rectifiers
in a full-wave circuit. Primarily, the
output voltage from the unit is deter-
mined by the grid-to-cathode bias
applied to these tubes. This bias is
obtained through the “Adjust Qutput”
control potentiometer R.. When the
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arm of R, is set at the end connected
to the cathodes of the tubes, the grid
bias is zero and the output voltage is
maximum. When the arm of R is set
at the opposite extreme of its rotation,
a negative bias, obtained through
selenium rectifiers SR; and SR: and
developed across C: and Rs is applied
to the grids of the power tubes to re-
duce their current flow to a very low
value. The voltage which would ap-
pear across Re and the output termi-
nals, as a result of this small current
flow, is balanced out by a portion of
the negative bias voltage applied in
opposite polarity across Rs through the
voltage-divider action of R: and Re.
With the meter set at its “X30” posi-
tion and no load across the output
terminals, the normal cancelling po-
tential is approximately 22% of the
grid bias.

Potentiometer Rs is the “Adjust
Zero” control. Varying the setting of
this control varies the value of nega-
tive voltage applied to the lower end
of R,. Thus R, determines the maxi-
mum bias at the grids of the power
tubes as well as the portion of can-
celling potential applied across R«——the
combination of both of which permits
the output from the “Varivolter” to be
set exactly at zero when the “Adjust
Output” control, R, is turned to the
maximum counterclockwise end of its
rotation. With R: and R. set for zero
output, the cancelling potential adjusts
itself automatically to maintain the
zero at all loads up to and including a
shert circuit of the output terminals.

“Selector”’ switch 8. performs sev-
eral important functions. Section Si¢
of the switch selects the full-scale volt-
meter ranges: 10, 50, and 300 volts.
Section S« inserts a heavy-duty power
resistor, R;, in series with the output
in the 10- and 50-volt ranges of the
voltmeter and shorts out the resistor

in the 300-volt range. This resistor is
an important part of the ‘“Varivolter”
for its duty is to radiate power that
would otherwise have to be dissipated
in the tubes when low voltage at the
full 50 milliamperes is being taken
from the instrument. It also transfers
the filter type from capacitor-input at
high voltages to resistor-input at low
voltages, thereby limiting the peak
current through the tubes at low-
voltage output levels. Without R-, cur-
rent drawn at these low-voltage out-
puts would have to be limited to keep
from exceeding the maximum power
dissipation rating of the 12B4A’s. On
the other hand, at high-voltage out-
puts, where vacuum tubes are being
operated from the “Varivolter,” most
of the power is dissipated in the ex-

_ ternal circuit, so R« is shorted out in

the 300-volt range position of the
voltmeter.

Section R4 of the switch performs
the “on-off” function. A shorting type
switch is used to prevent interrupting
the current to the power transformer
primary while switching from one volt-
meter range to another. The “off” posi-
tion is located at the extreme right, ad-
jacent to the “X30” multiplier position
(300-volt range) of the voltmeter to
prevent the unit from being switched
immediately to the sensitive “X1” posi-
tion when it is turned on.

An important and desirable feature
of the “Varivolter” is that its d.c. in-
ternal impedance is relatively low at
high-voltage output and high at low-
voltage output. Thus, the instrument
tends to approach the ideals of a con-
stant-voltage source for vacuum-tube
circuits and a constant-current source
for transistors.

The filters and the voltmeter circuit
are conventional. No ground is made
internally since versatility is increased
when this connection can be made

Fig. 1. Complete schematic diagram and parts listing for the d.c. "Varivolter.”
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Ri—100,000 ohm, Y5 w. res.

R>—22,000 ohm, 2 w. res.

Rs—10,000 ohm wirewound pot (Mallory Type
“C,” “Adjust Zero” control)

R;—150,000 ohm wirewound pot
Type “E” “Adjust Output” control)

R5—33,000 ohm, 2 w. res.

Rs—50,000 ohm, 10 w». res.

R7—-2000 ohm, 20 w. res.

Rs—40,000 ohm, 1 w.res. =1%

Re—250,000 ohm, 1 w. res. =1%

(Mallory

C+—20 ufd., 150 v. elec. capacitor

Cz, Cs—30/30 ufd., 450 ». elec. capacitor

CH:—3.5 hy., 50 ma. filter choke

M~—0-10 »., 1000 ohms-per-volt voltmeter

S1—3-pole, 4-pos. shorting-type ceramic rotary
switch

SR;. SR)—130 v. @ 50 ma. selenium rectifier

Ti—Power trans. 240-0-240 v. @ 70 ma.; 6.3
v. @ 3 amps (Stancor PC8419 or equiv.)

PL—NE-51 neon lamp

Vi, Va—12B4 4 tube
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either positive or negative, as desired,
at the output terminals. A milliam-
meter is not included in the “Varivolt-
er”’ because experience has shown that
current measurements are usually
better made with individual meters at
various points in the circuit under test.

Construction Details

Any truly versatile unit is seldom a
“stay-put” instrument. Thus, the
“Varivolter” was designed to be port-
able. It is assembled in a 5"x6"x9”
aluminum carrying case, and takes up
no more space than the average v.t.v.m.
The principal points to be observed in
its construction are: (1) Allow plenty
of ventilation around the power triodes
and dissipation resistor R. For this
purpose, drill a number of holes at ap-
propriate places in the chassis and in
the bottom, sides, and rear panel of the
carrying case. (2) Keep these particu-
lar heat-producing components well
separated from the electrolytic capaci-
tors and the selenium rectifiers. (3)
Follow the panel layout shown in the
photos as closely as possible, since this
particular arrangement gives a neat,
“factory-assembled” appearance to the
instrument and, at the same time, per-
mits maximum ease and convenience
in its operation. (4) For the same rea-
sons, use a large knob on the “Adjust
Output” potentiometer, R,

When the unit is completely assem-
bled and wired, set the “Selector”
switch at “off”, set the “Adjust Zero”
control at about mid-scale, and turn
the ‘“Adjust Output” control fully
counterclockwise. Plug in the power
cord, turn the “Selector’” switch to its
“X30” position and leave it there for a
minute or two to permit the instru-
ment to warm up. The voltmeter needle
should swing slightly to the left of zero
when the unit is turned on and then
drift slowly back to zero as the tube
cathodes come up to temperature. Set
the “Selector” switch at its “X1” posi-
tion and vary the “Adjust Zero” control
for zero reading on the meter. This ad-
justment is inclined to be a little slug-
gish due to the capacitance in the cir-
cuit. Rotate the control slowly to ob-
tain an accurate setting. (Components
in this part of the circuit have been
carefully selected as to value to pre-
vent damage to the meter, even when
the “Adjust Zero” control is grossly
misadjusted.) The setting of the “Ad-
just Output” control is also inclined to
be slightly sluggish when the “Vari-
volter” is not delivering current to an
external circuit due to the charge and
discharge time of the filter capacitors.
Advancing this control slowly during
the initial checking of the instrument
and at any time when little or no cur-
rent is being delivered externally is
also desirable, primarily as a precau-
tion against overloading the voltmeter
and/or an externally connected circuit
and as a time saver in making accurate
adjustments.

When the output terminals of the
“Varivolter” are open-circuited, and
the “Selector” switch is set at its “X30”
position, the “Adjust Output” control
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Top view of the variable-output power supply showing the tube
placement and the mounting arrangement that is employed. The
power transformer and the two elecirolytic capacitors are on
the rear of the chassis while the rectifier tubes are in front
of the transformer. Selector switch and zeroing pot are seen.

may be used to swing the output all the
way from zero to 300 volts. When cur-
rent is being taken from the instru-
ment, however, the “X5” or “X1” me-
ter positions should be used for outputs
of 50 volts and below—both to obtain
the more accurate meter reading and
to insert R: in the circuit to prevent
excessive dissipation in the power

triodes.

How to Use It

With transistor circuits: (1) Set the
“Adjust OQutput” control fully counter-
clockwise (minimum output). (2) Set
the “Selector” switch to “X1”. (3)
Vary the “Adjust Zero” control care-
fully for zero reading on the voltmeter.
(4) Connect the transistor circuit to
the output terminals. Be sure to ob-
serve polarity just as you would with a
battery power source. (3) Advance the
“Adjust Output” control until the
meter reads the value of voltage you
desire to have applied to the transistor
circuit. Since the “Varivolter” is ca-
pable of delivering considerable voltage
and current, as well as very little, it is
recommended that these simple steps
be followed each time the instrument
is made ready for use with transistors
to prevent feeding an overvoltage to
any transistor setup.

‘When working with a new or doubt-
ful transistor circuit and you’re not
quite sure that it’s wired correctly, or
in need of adjustment, or perhaps has a
faulty component, connect a milliam-
meter in series with the circuit and the
“Varivolter” before you begin advanc-
ing the “Adjust Output” control. Then,
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advance the “Adjust Output” control
slowly while observing the milliam-
meter as well as the voltmeter on the
‘“Varivolter.” These two readings can
often tell you much about a transistor
circuit’s performance. For instance:
(1) If the milliammeter reading rises
much too rapidly with a small applied
voltage, the chances are something is
definitely wrong in the transistor cir-
cuit. Set the “Adjust Output” control
back to zero and check the wiring, po-
larity of connections, quality of the
transistors and electrolytics, ete. (2) If
the meter needles tend to fluctuate rap-
idly and you're working with a tran-
sistorized amplifier, the unit is prob-
ably motorboating—and a new or larg-
er filter capacitor may be needed some-
where in the circuit. (3) If the milliam-
meter reading tends to increase, and
the voltmeter reading tends to de-
crease, either slowly or rapidly with
the passage of time, a transistor is
probably heating up. In a simple, un-
compensated transistor circuit, par-
ticularly, even small temperature
changes will show up in the meter
readings. Set the “Adjust Output” con-
trol immediately to zero and check the
circuit in detail; especially consult the
transistor specifications, look for leaky
electrolytics, off-value resistors, ete., to
make certain maximum power dissipa-
tion is not being exceeded anywhere in
the circuit.

One thing to keep in mind is that,
due to the heating time of the power
triodes, the “Varivolter” will tend to
reverse polarity for a few seconds when
it is first turned on. This is a matter of

www americanradiohistorv com

View beneath the chassis of the power supply is shown here.
Note the arrangement of the wiring and the placement of the

The filter choke is mounted below the power trans-
former while the two selenium rectifiers are located in front
of the choke. Note the large output-adjustment potentiometer.

about 20 volts, at a relatively high im-
pedance, and it occurs even when the
“Adjust Output” control is set at zero
—so, to be on the safe side, always
make sure the instrument is warmed
up and the “Adjust Zero’ control is
properly set before connecting the out-
put to a transistor circuit. Also, re-
member to set the “Adjust Output”
control to zero on the meter before con-
necting or disconnecting any transistor
circuit. It helps to prevent transistor
damage through transients. Generally,
you have to take your chances with
transients when you're working with a
new or doubtful transistor circuit and
a battery supply, but you can forget
your fears on this score when you are
using the “Varivolter”—just by getting
in the habit of twisting the output con-
trol fully counterclockwise.

Another reason for setting the “Ad-
just Output” control to zero before
making or breaking a transistor circuit
is that the “Varivolter” has a fairly
high internal resistance and thus tends
toward a constant-current source at
the lower voltage levels. This is a de-
sirable condition in a power source that
is to supply many different transistor
circuits, especially experimental setups,
but of necessity, it must result in the
output voltage rising, sometimes con-
siderably, when the transistor circuit
is disconnected. Should the circuit be
reconnected without setting the output
to zero, this higher voltage could dam-
age a transistor before the filter ca-
pacitors become discharged down to
the normal working level of the circuit.

(Continued on page 170)
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Use Your TV Set
As An Oscilloscope

By GLEN SOUTHWORTH

Put your big screen to work doing double duty with

this simple, two-tube pulse-position converter.

longer exert a fatal fascination for

you, the thought may have crossed
your mind of how nice it would be to
put that big, 21-inch cathode-ray tube
to work producing bright, clean-cut,
oscilloscope waveforms. And, if your
pioneering instincts have prompted you
to go forward along this pathway,
chances are that you've achieved the
bright trace, accompanied by much
work and expense, coupled with poor
response on the part of the set and the
rest of your household as well.

Although a 21-inch scope is a beau-
tiful thing to behold, and very useful
in demonstrating the mysteries of elec-
tronics to classrooms and audiences, a
conventional conversion runs into sev-
eral technical and economic snags, due
primarily to the fact that magnetic de-
flection is employed in the sweep cir-
cuits of the conventional TV set. Inas-
much as these circuits, as well as the

ﬁN THE event that TV Westerns no

Off-screen photo showing scope pattern
produced simultaneously with TV program.

deflection yoke, were designed for fre-
quencies of 60 and 15,750 cps only, the
problem of conversion is a little diffi-
cult, although one successful approach
was made recently through use of push-
pull, paralleled 807 power amplifiers in
both the vertical and horizontal deflec-
tion circuits.’

By using an unconventional tech-
nique we can have our electronic cake
and eat it too. In other words we can
use the family set as an oscilloscope of
modest capabilities without tearing it
up, altering it, or reducing its ability
to render gunsmoke and commercials.
In fact, in an emergency, you can use
the oscilloscope feature simultaneously
with the viewing of your favorite show.

Sounds interesting, doesn’t it? The
secret is to forget about the deflection
system of the TV set entirely, and ap-
ply the proper signal to the grid of the
cathode-ray tube with the result that
the normal scanning of the tube causes

Off-screen photo showing only the oscillo-
scope-type trace that may be produced.

Over-all view of the converter used with
a TV receiver to produce patterns below.

a trace to appear, just as if the local
TV station had one of their cameras
focused on an oscilloscope screen. The
circuit to do this is simplicity itself and
uses only two dual triodes, plus four-
teen resistors and seven capacitors. The
schematic is easy to locate, because it's
the only one in this article.

In essence, the two-tube converter is
a pulse-position modulator which pro-
duces a series of pulses at the hori-
zontal scanning rate of the receiver,
namely 15,750 times per second. These
pulses are locked to the horizontal
sweep of the set and appear as a ver-
tical line, the position of which depends
upon the amount of delay (approxi-
mately 5 to 55 microseconds) intro-
duced by the converter. Introducing an
audio voltage into the converter causes
the amount of pulse delay to vary in
accordance with the impressed signal

.and the consequence is an oscilloscope-

like pattern with the normal X and Y
axes apparently reversed, as shown in
the accompanying photos.

Let’s take the foregoing a little bit
slower and refer to the schematic this
time. Horizontal pulses from the TV

Twin traces, such as those shown, pro-
duced by adding exira stage to converter.
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(A) Oscilloscope pattern of (B} Output of 12AT7 dual {C) Output of the 12ATY (D} Output of clipper when
15,750 cps saw-tooth wave- triode with .1 pfd. capac- clipper with capacitor re- audio signal is mixed with
form that is produced at itor between first plate placed. Note fast rise time saw-tooth causing duty cy-
pin 6 plate of the 12AU7. and second grid removed. and good square wave. cle to vary at a rapid rate.

set are obtained by loosely coupling the
b < . 12AU7 12AT7

grid of & 12AU7 to the horizontal out- iy weUT -

put stage. These pulses are amplified 7

and applied to the grid of the second c3

half of the 12AU7T which acts as a dis-
charge tube producing a 15,750 cps saw-
tooth waveform. The saw-tooth is then
introduced to the grid of a 12AT7T,
which acts as a two-stage clipper, re-
moving a small segment of the saw-
tooth to produce a nearly square wave,
the duty cycle of which will depend
upon what portion of the saw-tooth
waveform is clipped. A variable, posi-
tive bias is applied to the first grid of
the 12AT7 by the *‘Position” control
and when the saw-tooth is clipped in
the center the resulting trace will be
near the center of the TV screen, while
clipping near the top or the bottom of
the saw-tooth will cause the trace to
move either to the right or the left.
When an audio signal is applied to the
first grid of the 12AT7, it will cause
the clipping of the saw-tooth to take
place at ditferent levels, thus moving
the trace back and forth across the
screen in accordance with the signal
voltage. Inasmuch as the TV set itselfl
is already scanning at a 60-cycle verti-
cal rate, we have the effect of an os-
cilloscope with a 60-cycle sweep.

The effectiveness of the 12AT7 clip-
per is greatly improved by the addition
of the .1 wfd. capacitor (C:) between
the plate of the first seetion and the
grid of the second. This introduces re-
generation and causes the square-wave
output to have a very rapid rise time,
under one wmicrosecond. If the output
of the second half of the tube is fed
directly to the TV set video, then part
of the screen will appear light and the
other part dark, due to the square wave
existing at this point in the circuit. In
order to achieve a thin line on the
screen the square wave must be differ-
entiated, or converted to pulses, which
is easily done by means of a small cou-
pling capacitor of about 100 gufd. This
will produce a positive- and a negative-
going spike when fed into a load of
about 5000 or 10,000 ohms; although it
may be desirable to remove the nega-
tive-going spike by means of a crystal
diode, as shown in the diagram.

In operation, horizontal pulses may
be often obtained merely by stringing

(Continued on page 158)
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R7

RS
FAIN QUTPUT
T0 VIDEO
SYSTEM
£OSITION
Wh— +15V.
= ~=
Ri—500,000 ohm, Y5 w. rcs. caf+
R:—20.000 ohm, Y5 ». res. 5V
R:, Ri2—390,000 ohm, 15 w. res.
R;, R:, Ri;—100,000 ohm, Y5 w. res. NTVAC

R:~—100.000 ohm pot

Ro—1 megohm pot

Re-—220,000 ohm, V3 w. res.
R:—2200 ohm, Y, w. res.
Ri—+700 ohm, V4 w. res.
Ri1—10,000 ohm, V5 w. res.
R:1:—18.000 ohm, V5 w. res.
Ri:—10,000 ohm, 1 w. res.
Ci—.01 ufd., 400 ». capacitor
Co—.001 ufd., 400 ». capacitor
Cs, Co—.1 ufd., 400 v. capacitor
C;—10 pfd., 150 v. clec. capacitor
Cs—100 ppfd., 400 v. capacitor

2 o3

C7—.002 pfd., 400 ». capacitor

Cs, Co—20/20 ufd., 150 ». elec. capacitor

Ti—Power trans. 125-0-125 . @ 25 ma.; 6.3
v. @ 1 amp (Stancor PS8416 or equiv.)

CRi—Germanium diode (Raythcon CK705/
ING66, optional, sec text)

Vi—I124U7 tube

V.:—12A4T7 tube

V:—6X4 tube

Circuit diagram and parts list for device that produces scope patterns on TV screen.

Bottom view of

prey L

i
S

pulse-position modulator unit whose circuit diagram is shown above.
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of the service department and

pointed a long, thin finger at the
gleaming cabinet resting on a shelf
above the service bench.

“What’s that?” he demanded of
Mae, his employer, who was perched
in front of the bench on a high stool
listening to the music that floated
from the beautiful two-tone cabinet
of hand-rubbed light and dark woods.

“A radio, and a darned good one,”’
Mac replied. “You are too young to
know, but radioc manufacturers here
used to put out a lot of these ‘large
table model’ sets. Actually, what they
did was to place a fine console
chassis in a large table model cabinet
with a somewhat smaller speaker
than was used in the console. This
radio would do everything the con-
sole set would do except reproduce
the lower frequencies-—due, of course,
to a lack of adequate baffle. How-
ever the table model sold for sub-
stantially less than the console, and
I've always been convinced it gave the
buyer the most radio for his dollar he
ever got.”

“How did you latch on to this set?”

“It’'s made in West Germany for ex-
port. A friend of mine imported it
and brought it over for me to play
with for a few days. He wants my
opinion of it.” )

“Well, what do you think ?”

“TI think it’s most interesting to see
what has been accomplished by en-
gineers who continued concentrating
on improving radios instead of being
lured into other electronic fields. I'm
sure our boys could build a set as
good as this one, but they've not done
so because they know a fine, expen-
sive radio would be hard to sell in
competition with TV, hi-fi installa-
tions, etc. Still, I get a large charge
out of getting my hands on a really
fine radio again.”

“What's so terrific about it? Tl
admit it is a beautiful piece of cabinet
making, and that tone makes the little
a.c.-d.c. jobs sound rather sad; but
what else is special about the radio?”

“In brief, it is a ten-tube set with
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BARNEY stopped short in the door

By JOHN T. FRYE
A GOOD RADIO

fifteen watts of undistorted output
claimed for it. It tunes the broadcast
band, the FM band, the short-wave
band from 5 to 19.5 megacycles, and a
long-wave band from 150 to 350 kilo-
cycles. Notice there are two dial
pointers controlled by separate knobs.
One tunes the short-, long-wave, and
broadcast bands, and the other tunes
the FM band and serves as a band-
spread tuner for the s.w. band. It has
a built-in ferrite antenna for the
broadcast band that can be rotated by
this knob here. Notice there are push-
buttons to allow the amplifier to be
used with a tape recorder and a
phono pickup.”

“How do they wangle such super-
duper tone out of that small
cabinet ?”

“Candidly, I'm not quite sure; but
I think the heavy wood cabinet has
something to do with it. Then, too,
the radio uses four speakers: two five-
inch, a special high-frequency speak-
er, and a 4"x6” oval job. Notice there
are push-button controls for ‘speech,’
‘orchestra,” and ‘jazz’ listening. These
are backed up by continuously wvari-
able bass and treble controls.

“And now get a load of this,” he
said as he pushed a broad button
marked “Stereophonic’” on the front
of the set. Instantly there was a
subtle change in the tone quality. In-
stead of coming from the radio itself,
the music seemed to emanate from
all over the room.

“Hey, that is something!” Barney
exclaimed. “One thing still bothers
me, though: why does the set have
two tuning eyes? = This bottom one
seems to work conventionally, but
that top one, marked ‘Dynamic,
seems to close on loud passages of the
music.”

“This is going to take a little ex-
plaining, but it’s worth it; so listen
carefully,” Mac admonished. “You
may or may not know that the dy-
namic range of sound in many sym-
phonies is terrific. The ratio of the
loudest to the weakest sound may be
as much as 10,000 to 1. Neither a
record nor a broadcast station can ac-
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commodate such a range; so volume
compression is used to bring up the
weak sounds until they can be heard
while the loud passages are reduced
until they will not overmodulate the
station or overcut the record. This
telescoped sound is what you or-
dinarily hear from a radio. This set,
though, has a built-in automatic
volume expander that restores the
compressed sound to its original full
range. Let me show you: right now
these three buttons marked ‘low,” ‘me-
dium,” and ‘high’ are all out and the
volume-expander is inoperative. T'll
turn up the volume until the dynamic
eye, which measures the level de-
livered to the speakers, is just clos-
ing on the loudest passages. Watch
what happens when I push in the ‘low’
button. See; the loud passages are
now over-closing the eye. When I
push in the ‘medium’ button this over-
closing is increased; and it is still
more evident when I push this ‘high’
button that provides maximum vol-
ume expansion.”

“Yeah, and I don’'t need to watch
the eye to note the difference,” Bar-
ney remarked. ‘“Those loud passages
are really belting it out now.”

“You have to play around with the
set for a while before you fully ap-
preciate what the volume expan-
sion does for music,” Mac observed.
“Naturally its effect is much more
pronounced on some music than it is
on others.

“We've got to get to work,” he re-
marked as he glanced at the clock;
“but before I shut off the receiver I
want to show you one more thing.
Set that bandspread pointer to ‘0’ in
the middle of the dial and then set the
main pointer exactly on 10 megacycles
on the short-wave band. OK; now
push the short-wave button.”

Barney carried out the instructions;
and when the button that switched
the receiver to the short-wave band
was pressed, the familiar steady tone
and regular ticking of WWV came in
perfectly.

“How’s that for accurate dial cali-
bration?” Mac demanded with a grin.
“It's that good all over the dial on
all bands; too. I've seen communica-
tions receivers that didn’t equal that.”

“So have I,” Barney agreed. “It is
certainly some receiver. How much
does it cost?”

“About the same as a good 21”7 table
model TV set,” Mac replied. “That’s
the catch to selling them in this TV
saturated country. Most people would
buy a hi-fi installation complete with
AM and FM tuner before they would
put that much money in what is es-
sentially just a fine radio. However,
there are some people who are not
interested in record playing and just
want an extra-good radio with tone
quality far superior to what they can
get from an a.c.-d.c. receiver. This is
for them.” '

“I don’t imagine that market is too
large,” Barney said; “but, of course,

(Continued on page 137)
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NE OF THE big problems in the
0 field of high-fidelity servicing and

repair is the number and variety
of test instruments necessary to do
a really thorough job. In addition
to the wusual complement of volt-
meters, chmmeters, tube testers, and
other facilities found in every service
shop, the complete servicing and test-
ing of a high-fidelity sound reproduc-
ing system may require most or all of
the instruments listed in Table 1A.
This is a considerable amount of
equipment. Even if it is assembled
from the various commercially avail-
able kits, the cost of such a full com-
plement is enough to frighten many
prospective audio repairmen out of
the high-fidelity field.

It is often overlooked, however, that
a very large proportion of the failures
or malfunctions in hi-fi systems can be
serviced without such special equip-
ment. In fact, many repairs must be
made with an absolute minimum
amount of equipment. An example
of this type of repair is the case of
large and complicated installations
where it is impractical to dismantle
the complete system and take it to
the repair shop. Very often, troubles
are due to the system itself rather
than to individual units and must,
therefore, be serviced in the home
with a minimum amount of equip-
ment. When a system that has been
operating satisfactorily suddenly de-
velops severe distortion or becomes
completely inoperative, the trouble is
often due to a tube or component
failure that can easily be located and
repaired with few instruments.

However, this must not be inter-
preted to indicate that all high-fidelity
servicing can be done without com-
plete equipment. The question is one
of how complete a job is to be done.
For final and complete testing of a
high-fidelity system, a majority of the
instruments listed in Table 1A are
necessary and many types of high-
fidelity servicing cannot be done at all
without a fairly complete assortment.
"This is especially true of routine
maintenance, where it is necessary to
detect and measure subtle differences
and slight deteriorations. However,
repair can be performed with much
less equipment than is required for
maintenance.

Although certain repairs can be
made with little more than a screw-
driver and a set of spare tubes, there
is a certain minimum amount of
equipment without which one should
not attempt these jobs. A list of such
minimum equipment is given in Table
1B. Most of the failures in audio
systems can be serviced with these
instruments if the proper techniques
and procedures are used.

The procedure is basically one of
signal tracing, disturbance checking,
and logical analysis. The primary ob-
jective is to localize a specific failure
to a particular unit in the high-
fidelity system, then to localize it to a
particular section of that unit. Once
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By DAVID FIDELMAN
Author of “Repairing Hi-Fi Systems”

H

The technician new to hi-fi service can do much

before becoming involved with special equipment.

the failure has been localized to a
specific portion of the circuit, the de-
fective component may be located
either by inspection, by measurement
with a voltohmmeter, or by substitu-
tion of the suspected components.
Although test instruments are
necessary for the accurate measure-
ment of quality of sound reproduction
ufter the system has been repaired, a
considerable amount of information
can be obtained about its performance
without instruments, by listening to it
while playing the proper test records.

Localization

When a failure occurs, a logical
approach, illustrated in Fig. 1, using
the proper systematic servicing tech-
nique, can greatly simplify localiza-
tion and eliminate many common
servicing faults and errors. There are
several methods which have proved
extremely useful in reducing the time
and effort required to locate the fail-
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ure with a minimum amount of test
equipment. Some of these are:
Logical analysis: Initial diagnosis
and isolation of the trouble can gen-
erally be done by listening to the
system and switching the wvarious
units. If the trouble (either complete
non-operation or severe distortion,
hum, noise, etc.) persists for different
settings of the switches, then it is
likely to be somewhere between the
switching point and the output. If the
symptom occurs on only one switch
position, then the cause lies in that
input channel. In cases of severe dis-
tortion, vary the volume-control set-
ting to check whether the distortion
is present at all levels, or whether it
changes with gain. If it is present at
all levels, it originates ahead of the
volume control; otherwise it originates
after the control. Similarly, if hum or
noise varies with the gain control, it
originates ahead of the control; if it is
constant for all settings, it originates
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FOR OUTPUT FROM LOUDSPEAKER

VISUALLY OBSERVE

OPERATION OF THE |
MECHANISM |

RUB FINGERTIP
ON STYLUS —L.

CHECK WHETHER
DISTORTION IS ON
ONE OR ALL STA-
TIONS =——

vl [ETES)
A
i i ]
APE RECORDER
OR PLAYBACK

USE SWITCHES TODETERMINE
WHICH METHOD OF OPERATION
SHOWS TROUBLE

AMPLIFIER

LOUDSPEAKER

REMOVE_INPUTS AND CHECK SIGNAL AT PLUGS
WITH HEADPHONES OR TEST INSTRUMENTS,

PRODUCE DISTURBANCE (FOR EXAMPLE, HUM
8Y TOUCHING) AT PREAMP INPUT, AND LISTEN

BY USE OF SELECTOR SWITCH,
DETERMINE WHICH INPUT UNIT
IS CAUSE OF FAILURE

USE VOLUME CONTROL TO
DETERMINE WHETHER DiS-
TORTION VARIES WITH LEVEL

CROSSOVER
NETWORK

o o
o o
o

OPEN THIS CONNECTION AND
CHECK SIGNAL WITH HEAD~
PHONES OR OSCILLOSCOPE
PRODUCE DISTURBANCE
{EITHER HUM OR SCRATCHING]
AT AMPLIFIER INPUT, AND
LISTEN FOR OUTPUT FROM

CHECK SIGNAL WITH
" HEADPHONES OR 0S-
CILLOSCOPE WITH

THIS CONNECTION ON
AND OFF

WOOFER

POINTS FOR PRESENCE OF
SIGNAL, BUT NOT FOR QUAL-
iTY BECAUSE OF CROSSOVER
FREQUENCY

LCHECK AT EACH OF THESE

Fig. 1. Bapid checks that can be made to aid in servicing hidi systems.
Techniques for localizing symptoms to one part of the system are stressed.

after the control. Switching to the
various input units or channels, vary-
ing the gain controls, and listening to
the. trouble, can quickly eliminatc
many possibilities.

Inserting a disturbance: This method
is especially useful in cases where
there is no output from the loud-
speaker for any input signal. Two
simple methods of introducing a sig-
nal into the system at any fairly low-
level input are: (a) touching the
input terminal directly with your
finger, or through a clip lead, to intro-
duce a 60-cycle hum into the signal
path, or (b) scratching the input with
a screwdriver to introduce a charac-
teristic sound into the signal path.
Start by introducing this disturbance
at the highest level input available
and work backwards from the loud-
speaker to the lowest level inputs.
The failure occurs in the system be-
tween the last point in the signal path
from which the disturbance is heard
in the loudspeaker and the first point
from which it produces no sound in
the speaker. While this type of test
is useful in locating the point where
the signal disappears completely or
becomes very weak, it cannot be used
for locating such faults as hum or
noise pickup or severely distorted
output.

Short-circuiting the channel: If the
defect in the system is a high hum or
noise level, its source can be located
by short-circuiting or disconnecting
the signal channel at various points.
Start at the output end of the system
and work back toward the input. Dis-
connect the input of the power ampli-
fier and listen to the loudspeaker. If
the noise disappears, replace the con-
nection and repeat the procedure,
working back toward the input of the
system until the unit or seclion is
found in which the noise originates.
If the electronic system is a single-
chassis unit, or if it is otherwise im-
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practical to disconnect the various
units of the system, then short-circuit
to ground the different interconnect-
ing points. This has the same effect
as disconnecting, except that it will
not eliminate any ground loops that
may exist in the wiring. (Be careful
that any points being grounded are
not in the plate circuit of a tube or do
not carry d.c. voltage.)

Signal tracing: The best method of
localizing the source of severe distor-
tion is the signal-tracing technique.
The simplest way is to play any type
of program material that exhibits the
distortion or other failure in the sys-
tem, then listen with a good pair of
high-impedance crystal headphones at
all accessible points in the system,
starting at the input in this case, and
proceeding toward the output. At
some point, the distortion will become
noticeable for' the first time; it there-
fore originates between the last point
at which it is absent and the first
point at which it is present. A more
precise method of signal tracing,
which will give a more positive indica-
tion for most forms of distortion, is
to feed a steady sine wave into the
input of the system, and to trace it
through the system with an oscillo-
scope. Signal tracing is an extremely
useful audio servicing technique and
can be used for localizing the source
of most types of failures.

Once failure has been narrowed to
a specific unit or section, that unit
must then be serviced in greater de-
tail, using the same methods that
have been described for the complete
system. Failurc may then be localized
io a specific part of a circuit contain-
ing relatively few components. It then
becomes fairly easy to determine
which of the components is the cause
of the failure. The procedure for
localizing a failure in a typical audio
amplifier is illustrated in Fig. 2. Final
isolation of the defective component
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is performed with conventional service
techniques, which will not be elabo-
rated here.

Some general suggestions concern-
ing signal tracing, relative to Fig. 2.
may be helpful. Moving in order from
point 74 to point 94, headphones or
an oscilloscope are used to check for
distortion. Be sure to use an isolating
capacitor to protect the headphones
at high “B+” point. Signal levels are
measured with a v.t.v.m. or a cali-
brated oscilloscope. When checking
for a source of hum or other noise.
points 14 to 64 may be grounded,
using either a jumper wire with a clip
lead or a screwdriver. Points 74 and
84 are grounded through a capacitor
rated at no less than 400 volts. In
disturbance testing, points 714 through
64 may be touched directly with the
finger or through a clip lead.

Voltages preceded by a plus sign
and shown directly near points in the
circuit are d.c. potentials. Voltages
appearing without polarity markings.
in somewhat larger numbers, near the
identifying circles, are signal voltages
normally found in an amplifier of this
type with the indicated quarter of a
volt input. The amplifier shown is
sufficiently representative so that the
typical readings can be generally
helpful.

Servicing Precautions -

When servicing high-fidelity cquip-

ment, it is especially important to
avoid a number of common errors
which can cause a considerable

amount of extra work and waste of
time.

First, make sure that all volume
controls and tone controls are set in
positions used when the system was
operating properly. Serious distortion
and overloading may be due to im-
proper adjustment of the relative gain
of the different units or by frequency
response distortion due to improper
tone-control settings.

Check for all obvious causes of
trouble. If there is no output at all
make sure that the power plugs are
in, that no fuses are blown, and that
the loudspeaker is connected to the
output of the power amplifier. If any
one unit in the system is not oper-
ating, make certain that it is re-
ceiving its own required power, is
properly connected, etc. In general,
check to make sure that all the units
in the system are connected to the
proper inputs or outputs, that no
wires are broken loose, and no tubes
out of their sockets.

Note the symptoms of the failure
very carcfully, since proper analysis
and checking against the schematic
and service notes can very often elim-
inate a considerable amount of un-
necessary testing in parts of the
system that could not cause the fail-
ure and can often lead directly to the
circuit in which the failure originates.

Make sure to localize the section in
which the failure occurs before mak-
ing any voltage and resistance meas-
urements, otherwise a considerable
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(A) EQUIPMENT FOR COMPLETE TESTING OF HI.FI SYSTEMS

(B) MINIMUM EQUIPMENT FOR TESTING OF HI-FI SYSTEMS

1. Electronic test equipment
{a) Variable-frequency sine-wave and square-wave oscillator
(b) Audio-frequency vacuum-tube voltmeter
(c) Oscilloscope
(d) Intermodulation distortion analyzer

1. Electronic test equipment
(a) Variable-frequency sine-wave oscillator
(b) Oscilloscope
(c) Voltohmmeter

2. Acoustic and electromechanical test equipment

(e) FM sweep generator
{f) Voltohmmeter

2. Optional electronic test equipment

(b) Wow and flutter meter
(c) Audio sweep generator

(a) Standard test records

(b) Stroboscope disc

(¢c) Calibrated microphone
4. Accessory equipment

(a) Good high-fidelity amplifier

(b) Good FM tuner

(c) High-quality three-speed

enclosure

(a) Harmonic distortion and noise meter

3. Acoustic and electromechanical test equipment

transcription
transcription arm. and magnetic and crystal cartridges
(d) Full-range loudspeaker or loudspeaker system in good

turntable with

(a) Standard test records
(b) Stroboscope disc

3. Accessory equipment
(a) Headphones

Table 1.
the test instrumenis that would ordinari-
ly be needed to embark on a fullfledged
career in hi-fi service.
is the minimum equipment needed for the
basic work to handle most complaints.

To the left is a tabulation of

Directly above

amount of time can be spent studying
the wrong part of the circuit without
ever disclosing the true cause of the
failure.

Replace the tubes before replacing
any other components, and be sure
that the new tubes arc good. As with
radio and TV sets, the tubes are more
likely to fail than other components.

Never replace parts haphazardly in
the circuit. Try to make sure that the
component is defective, either by
visual observation or by voltage and
resistance tests, before replacing it.
There will be some cases, however, in
which all the evidence points to a
specific component that cannot be
tested with the instruments available.
(For example, a carbon resistor may
become noisy with no measurable
change in resistance value.) In such
cases, the best procedure is to sub-
stitute a new component for the
suspected one.

When replacing components in high-
fidelity systems, always be sure to use
an exact replacement. Many of the
components in high-fidelity circuits
are critical and failure to make an
exact replacement may result in poor
performance.

If the repair of the system does not
correct the trouble, recheck the repair
that has been made to see that it has
been done correctly. In some cases, a
“new” trouble may appear that had
existed previously, but had bheen
masked by the failure that was cor-
rected, hence the service procedure
must be repeated with this new
failure.

Test Records

The procedures that have been de-
scribed can be used for all failures
sufficiently obvious to be readily heard
by the ear and will be useful for most
of the major failures that occur in
high-fidelity systems. However, the
more subtle failures, such as deteri-

oration in system performance, re-
quire a more intensive servicing
procedure. Generally, increased gis-

tortion in a high-fidelity system must
be measured with the proper test in-
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struments listed in Table 1A, in fact,
these are ahsolutely necessary when
quantitative measurements are re-
quired. However, a considerable
amount of information can be ob-
tained about the performance of a
system without test instruments by
listening to the sound reproduced by
the system when playing the proper
test records.

The primary test of the system is,
of course, to listen to its performance
with several high-quality recordings of
musical selections. The music on
these records should contain a wide
range of frequencies and some sharp
transients to test the response of the
system, and should also include some
records that are typical of the sort of

music to which the owner of the sys-
tem will be listening. The instru-
ments might include triangle or
cymbal for the high frequencies, pipe
organ or double bass for the low fre-
quencies, tympani for the transients,
etc. Listen at a higher level than
normal, and listen particularly for dis-
tortion, hangover (i.e., lack of crisp-
ness), inadequacy of low-frequency
response, and acoustic feedback.

For more detailed examination of
specific types of distortion in the sys-
tem, a number of specialized test
records are available. These test rec-
ords furnish different types of test
signals and many are designed for
testing by ear with no additional test
instruments.

Fig. 2. Typical amplifier test points for signal tracing and disturbance
tests, along with d.c. and signal-voltage readings and stage-gain notations.
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CATALOGUE
MAKER NUMBER APPLICATIONS
Components Corp. | 1106 Wow and flutter (100 and 3000 cps)
1107 Stylus wear
1108 Turntable rumble (1000 cps at different levels)
1109 Tone arm resonance (gliding frequency 10 to
100 cps) -
1110 Vertical/lateral pickup response
1111 Hum at different levels
Cook Laboratories. |Series 10: Series 10-A |Frequency response and IM tests
Inc. Series 20 Thermal (white) noise
Series 30 Binaural tests
Series 50 NA beam distortion test
Series 60 Chromatic scale test
bn 1000 Introduction to binaural
Elektra Playback System Frequency response measurement
Calibration Record .
Folkways FPX 100 Frequency response. distortion, and square-
: wave response
RCA 12.5-5 Variable-frequency
12-5-19; 12-5-31; 12-5-|Bands at different frequencies
41; 12-5-49; 12-5-51
12-5-25 Frequency response and IM tests
12-5-37; 12-5-39 IM tests
12-5-9 Constant tones
12-5-1; 12.5-3 Unmodulated grooves
12-5-65 Wow and rumble
12.5-15; 12.5-17 Warble bands
(Also several types of record-changer test records)
Urania UPS-1 Popular Science test record
(frequency response, distortion. and dem-
onstration)
UPS-2 Popular Science test Record No. 2
(musical frequency and distortion test)
Westminster TRC Frequency and dynamic tests
Note: Further information on these records should be obtained from-the manufacturers.

Table 2. Widely available test records and the uses to which they can be put.

Frequency-response records consist
of sets of bands of different frequen-
cies. The record is played back
through the system and the response
measured, either with a v.tv.m. (or
an audio power meter), or aurally by
listening for the highest frequency
that can be heard through the system.
When using frequency-response rec-
ords, it is important to take account
of the relative equalizations of the
test record and the playback system.
For example, the frequency response
of a system equalized for the RIAA
playback characteristic when playing
back a test record having a 500-cps
turnover frequency, with constant
amplitude below and constant veloc-
ity above this frequency, is shown in
Fig. 3. If the test disc used cannot

be equalized exactly on the system
under test, allowance should be made
for this fact.

Intermodulation test records are
available for checking a system with
instruments or by ear. Records de-
signed for measurement with an inter-
modulation analyzer provide the
standard intermodulation test signal
(consisting of a low-frequency tone
and a high-frequency tone in a 4-to-1
ratio). A test record designed specifi-
cally for testing intermodulation by
ear is the “NA” distortion test record,
in which the tone changes from dot-
dash to dash-dot when the inter-
modulation in the system exceeds 2%.

White-noise records consist of re-
cordings of pure thermal noise cover-
ing all frequencies in the audible

Fig. 3. When a system equalized for one recording characteristic is used to
play a test disc recorded with another. an irreqular curve, like the one shown.
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range, generally with a series of noise
bands of different cut-off frequencies
for testing the frequency response of
the system by ear. Such records are

useful in estimating frequency re-
sponse, transient response, room
acoustics, and a wide variety of

other characteristics of audio systems.

Unmodulated-groove records can be
used for detecting moderate wear of
the pickup stylus (that is, wear suffi-
cient to produce serious distortion
and damage records, but not enough
to be seen under the microscope), as
well as hum, rumble, and noise level
of the turntable. Wear is noted by
observing the unmodulated groove be-
fore and after play with a suspected
stylus to observe whether any changes
occur after play.

Many other characteristics of the
cartridge and the turntable can be
determined from test records by ear.
Poor tracking of the stylus at high
frequencies is heard as apparent mod-
ulation of a constant tone, caused by
the variations of the contact the
stylus makes with the groove. Wow
and flutter in a turntable can be de-
tected by ear. A helpful fact is that
the seriousness of flutter can be
estimated by the frequency at which
it can be detected. The. higher the
frequency at which flutter can be
barely detected, the more stable will
be the turntable. When listening at
an approximate level of 40 db above
minimum audibility, these rough in-
dications will be useful: if the flutter
is not detectable below 1000 cps, the
record player is good; if it is not de-
tectable at 100 cps, the player is fair.
If flutter can be noted at 100 cps or
below, the player speed stability is
poor.

A listing of some typical test rec-
ords, which are readily available, is
given in Table 2. :

When test records are used to
determine performance of a high-
fidelity system, certain precautions
must be taken, both in the actual use
of the records and in the interpreta-
tion of the results. For best results,
use the highest practical sound levels
from the loudspeaker. When testing
frequency response of the system by
ear, be sure that you yourself can
hear the frequencies at which you are
testing; otherwise you may be testing
your own hearing rather than the sys-
tem. Make sure that any test records
used are in good conditiori and not too
worn, since worn records will them-
selves develop distortion and lose
high-frequency response. Always re-
member that aural tests with test
records are, at best, useful in indi-
cating major deteriorations in system
performance and the need for system
maintenance and adjustment. They
cannot take the place of accurate in-
strumentation for measuring small
amounts of distortion that originate
in the amplifier or other such parts
of the system, or for making compara-
tive measurements between different
systems that are in good operating
condition.
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NEW
MODEL  fastest, Most Complete, Portable
650 DYNAMIC MUTUAL CONDUCTANCE

TUBE & TRANSISTOR TESTER

Checks over 99% of the tubes most widely used in television
receivers, plus popular home and portable radio tubes. Tests
over 500 tube types. Lists over 125 tube types, with settings, on
socket panels for maximum operating speed. Complete listing in
fast telephone-index type selector Includes 16 spare sockets and
sufficient filament voltages for future new tube types. Tests each
section of multiple tubes separately for Gm—Shorts—Grid
Emission—Gos Content—ond Life. Provides instontoneous Heoter
Continuity check. Shows tube condition on “Good-Bod’’ scale
ond in micromhos. Special bridge assures automatic line com-
pensation. No multiple switching—No roll chort. Includes pin
straighteners. Transistor Tester checks junction, point contact
and borrier transistors, germonium and- silicon

diodes, selenium ond silicon rectifiers. Net, $16995

NEwW moDEL 588G B Money-Making Portable
DYNAMIC MUTUAL COMDUCTARCE TUBE TESTER

Thousonds of the fomous B&K Dyno-Quik are in profitoble use
today by service technicians everywhere. Servicemen say: ‘‘Best

tube tester I've ever owned for speed ond dependability!” “"Makes

money. Really indispensable “"Have two...one for the shop and
one for house calls!’

Now, with more tube sockets, the new Model 500B makes it
easy to test more tubes faster and moke more money. Accu-
rately quick-checks most of the TV ond rodio tubes usually en-
countered in everyday service work. Tests tubes for shorts, grid
emission, gos content, ond leakoge. Measures true dynomic mu-
tuol conductance with laboratory accurocy in the home or shop.
Mokes complete tube test in seconds, tests overage TV set in a
few minutes. Quickly detects weok or inoperotive tubes. Shows
tube condition on “Good-Bad” scale and in micromhos. Life
Test shows customer the tube life expectancy. Makes it easy to
sell more tubes right-on-the-spot.

One switch tests everything. No multiple switching. No roll chart.
Automatic line voltage compensation. 7-pin and 9-pin straight-
eners. New tube reference charts are made avail-

able by the factory at regulor intervals. Net, $12995
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& Each Dyna-Quik Tube Tester
completely tests each tube in seconds

® Eliminates substitution testing

2 Shows customer frue condition and
life expectancy of tubes

@ Sells more tubes right on-the-spot
& Cuts servicing time, wins customer confidence
e Saves costly call-backs, brings more profit

One extra tube sale on each of 5 calls a day
pays for the Dyna-Quik in a few weeks.

2 additional tube sales
per call on an average
of 5 calls a day can in-
crease your income as
much as $50.00 per week

See your B & K Distributor,
or write for Bulletin AP10-N

BaK MANUFACTURING €0.
3726 N. Southport Ave:; Chicago 13, lllinois

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 458 Broodway, New York: 3,45, A
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With this issue we introduce our new building—over
140,000 sq. ft. of modern plant equipment under one roof,
the largest in the nation devoted to direct mail selling
of electronic kits. To you, in the field, goes the credit
for the tremendous growth of the electronic
industry over recent years. Your imagination,
courage and resourcefulness have moved
America into the electronic age at a breath-
’(Dw taking pace. A pioneer in “‘do-it-yourself"
electronic kits, Heath Co. has always
endeavored to stay out in front. As a resulf
we have grown too—from one small building
to a point where we occupied seven buildings
in the local area. Our new plant is your assurance
of more and better HEATHKITS to come!

Faster
research and
development

projects
. 3 bringing
. you the latest
{ ]
Faster, more “ | 2 More for your B . elel::'.(rontlc -
efficient handling T ; i - purchasing & equipment in step wi
of orders to speed HEATHKITS A S / dollar ever-expanding fields.
to your through
doorstep. increased U
aiféklz:::: US MAIL Better and faster service
handling | facilities to help you
Eoutss with any problems and

1 i questions you may have,

dzas

HEATH COMPANY, Benton Harbor 15, Mich.

@bsidfary of Daystrony, Inc,
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TIME PAYMENTS ...

The Heath Time Payment Plan was designed for
your convenience. Now, you can order the kits of
your choice, and pay for them in small monthty
instaliments. Write for full details.

HEATHKIT EXTRA PERFORMANCE
70-WATT AMPLIFIER KIT

For really high performance, with plenty of reserve power,
the W-6M is a natural. The full 70-watts output will seldom,
if ever, be required. However, this reserve insures dis-
tortion-less sound on power peaks. The W-6M will loaf along
at normal listening levels and yet is always ready to extend
itself when program material demands it, without the least
amount of strain. The output circuit employs 6550 tubes with
a special-design Peerless output transformer for maximum
stability at all power levels. A quick-change plug selects
4, 8 and 16 ohms or 70-volt output and the correct feedback
resistance. A variable dam gwcontro{ JS also provided for
f ) stem. Extremely
oeigh the use of
Hi-dibde rectifiers,
which are note ‘yet are smaller
than a house fus& F:equeacy |esponse a § ‘wattis =1 db
from 5 cps to 80 ke with con&mi 'ed hfrolloff above 100 ke. At
70 watts output harmonic distortion is below 24 20 to 20,000
cps and tM distortion below 1%, 60 and 6,000 cps. Hum and
noise 88 db below fuli output. In addition to high perform-
ance, its fine appearance makes it a pleasure te display in
your living room. Proper layout of chassis insures ease of
assembly by eliminating those cramped and difficult places
to get at. Clear instructions—and top-quality components.
Get started now and make this amplifier the heart of your
hi-fi system. Shipped express only. Shpg.
Wt. 50 Ibs.

MODEL W-6: Consists of W-6M kit, plus WA-
P2 preamplifier. Express only. Shpg. Wt. 59
ibs. $129.70

a heavy=dutyir

MODEL W-6M
510995

HEATHKIT HIGH FIDELITY FM TUNER KIT

This tuner can bring you a rich store of FM programming,
your least expensive source of high fidelity material. it
covers the complete FM band from 88 to 108 mc. Stabilized,
temperature-compensated oscillator assures negligible
drift after initial warmup. Features broadbanded circuits for
full fidelity, and better than 10 uv sensitivity for 20 db of
quieting, to pull in stations with clarity and full volume.
Employs a high gain, cascode RF amplifier, and has AGC.
A ratio detector provides high-efficiency demodulation
without sacrificing hi-fi performance. IF and ratio trans-
formers are prealigned, as is the front end

MODEL FM-3A
tuning unit. Special alignment equipment is
not necessary. Edge-lighted glass dial for $2595
easy tuning. Here is FM for your home at a =
{with cabinet}

price you can afford. Shpg. Wt. 8 Ibs.

HEATHKIT BROADBAND AM TUNER KIT

This AM tuner was designed especially for high fidelity
applications. It incorporates a special detector using crystal
diodes, and the IF circuits feature broad band-width, to
insure low signal distortion. Audio response is =1 db from
20 cps to 9 ke, with 5 db of preemphasis at 10 kc to com-
pensate for station rolloff. Sensitivity and selectivity are
excellent, and tuner covers complete broadcast band from

550 10 1600 kc. Quiet performance is assured by 6 di sigral-
to-noise ratic at 2.5 UV. Prealigned RF and IF coils eliminate
the need for special alignment equipment. Incorporates
AVC, two outputs, two antenna inputs, and  popel Be1a
built-in power supply. Edge-lighted glass

slide-rule dial for easy tuning. Your "best $2595
buy' inan AM tuner. Shpg. Wt. 8 Ibs, - wb;e”

HEATHKIT MASTER CONTROL
PREAMPLIFIER KIT

Designed for use with any of the Williamson-type ampiifiers,
the WA-P2 has five switch-selected inputs, each having its
own level control to eliminate blasting or fading while
switching through the various inputs, plus a tape recorder
output. A hum control aliows setting for minimum hum level.
Frequency response is within =14 db from 15 to 35,000 cps.
Equalization provided for LP, RIAA, AES, and early 78's.
Separate bass and treble controls. Low im-  mopet wa-P2
pedance cathode follower output circuit. All

components were specially selected for their $]975
high quality. Includes many features which wb;e')
will eventually be desired. Shpg. Wi 7 Ibs.

T0-WATT

AMPLIFIER

AM-TUNER

Selects and
controls sound
to your taste

PREAMPLIFIER

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH.
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. Wit

L ADVANCED-DESIGN
25-WATT AMPLIFIER

Top performance
in its
power class/

HEATHKIT ADVANCED-DESIGN 25-WATT HIGH
FIDELITY AMPLIFIER KIT.

Designed especially to satisfy critical audio requirements,
the W-bM incorporates the extra features needed to com-
pliment the finest in program sources and speaker systems.
Faithful sound reproduction is assured with a frequency
response of =1 db from 5 to 160,000 cps at 1 watt, and
harmonic distortion is fess than 1% at 25 watts, with IM
distortion less than 1% at 20 watts. Hum and noise are a full
99 db below rated output, assuring quiet, hum-free opera-
tion. Output taps are 4, 8 and 16 ohms, Exclusive Heathkit
features include the ‘“tweeter saver, and the “'bas-bal”
balancing circuit, requiring only a voltmeter for indication.
Years of reliable service are guaranteed through the use of
conservatively rated, high quality components. KT66 tubes
and Peerless output transformer are typical. Shipped ex-
press only. Shpg. Wt. 31 |bs. )
MODEL W-5: Consists of W-5M kit above
plus model WA-P2 preamplifier. Express only.
Shpg. Wt. 38 Ibs. $79.50

MODEL W-5M

390

HEATHKIT DUAL-CHASSIS 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The mode!l W3-AM is a Williamson-type amplifier built on
two separate chassis. The power supply is on one chassis,
and the amplifier stages are on the other chassis. Using
two separate chassis provides additional flexibility in instal-
lation. Features include the famous acrosound model TO-300
“ultralinear’” output transformer and 5881 tubes for broad
frequency response, low distortion, and low hum level. The
result is exceptionally fine overall tone quality. Frequency
response is =1 db from 6 cps to 150 kc at 1 watt. Harmonic
distortion is less than 1% and IM distortion is less than 1.3%
at 20 watts. Hum and noise are 88 db below 20 watts. De-
signed to match the speaker system of your choice, with
taps for 4, 8 or 16 ohms impedance. A very popular high
fidelity unit employing top quality components throughout.
Shipped express only. Shpg. Wt. 29 |bs.
MODEL W-3A: Consists of W-3AM kit above
plus model WA-P2 preamplifier. Express
only. Shpg. Wt. 37 tbs. $69.50

MODEL W-3AM

497

SINGLE-CHASSIS
20-WATT AMPLIFIER

GENERAL-PURPOSE
20-WATT AMPLIFIER

HEATHKIT SINGLE-CHASSIS 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The mode! W4-AM Williamson-type amplifier will amaze
you with its outstanding performance. A true Williamson
circuit, featuring extended frequency response, low dis-
tortion, and low hum levels, this amplifier can provide you
with many hours of listening enjoyment with only a mini-
mum investment compared to other units on the market.
5881 tubes and a special Chicago-standard output trans-
former are employed to give you full fidelity at minimum
cost. Frequency response extending from 10 cps to 100 kc
within =1 db.at 1 watt assures you of full coverage of the
audio range, and clean clear sound amplification takes
place in circuits that hold harmonic distortion at 1.5% and
IM distortion below 2.7% at full 20 watt output. Hum and
noise are 95 db below full output. Taps on the output trans-
former are at 4, 8 or 16 ohms. Shipped express only. Shpg.
Wt. 28 Ibs.

MODEL W-4A: Consists of W-4AM kit above,

MODEL W4-AM
plus model WA-P2 preamplifier. Express only. 53975
Shpg. Wt. 35 Ibs. $59.50. o

Heathkits...

By DAYSTROM
bring you the lasting satisfaction
of personal accomplishment

HEATHKIT GENERAL-PURPOSE 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The model A-9C will provide you with high quality sound
at low cost. Features a built-in preamplifier with four sepa-
rate inputs, and individual volume, bass and treble controls.
Frequency response covers 20 to 20,000 cps within =1 db.
Total harmonic distortion is less than 1% at 3 db below
rated output. Push-pull 6L6 tubes are used, with output
transformer tapped at 4, 8, 16 and 500 ohms. A true hi-fi unit
using high-quality components throughout, MODEL A-9C
including heavy-duty “potted’’ transformers.
Shpg. Wt. 23 Ibs. $3550
®
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HEATHKIT "BASIC RANGE'"
HI-FI SPEAKER SYSTEM KIT
The extremely popular Heathkit model SS-1 Speaker System
provides amazing high fidelity performance for its size.
Features two high-quality Jensen speakers, an 8” mid-range
woofer and compression-type tweeter with flared horn.
Covers from 50 to 12,000 CPS within =5 db, in a special-
design ducted-port, bass reflex enclosure. Impedance is
16 ohms. Cabinet measures 11)” H x 23" W x 113" D. Con-
structed of veneer-surfaced plywood, »4”
thick, suitable for light or dark finish. All wood
parts are precut and predrilled for easy,
quick assembly. Shpg. Wt. 30 Ibs.

MODEL 55-1
$399.5

HEATHKIT "RANGE EXTENDING”

HI-FI SPEAKER SYSTEM KIT

Extends the range of the $S-1 to =5 db from 35 to 16,000
CPS. Uses 15” woofer and super-tweeter both by Jensen.
Kit includes crossover circuit. Impedance is 16 ohms and
power rating is 35 watts. Measures 29” H x MODEL S5-18
23" W x 17%” D. Constructed of veneer-sur-

faced plywood 3,” thick. Easy to build! Shpg.

Wt. 80 Ibs. $999'5

eathkits...

By DAYSTROM

let you save up fo V2
or more on all fypes
of electronic equipment.

HEATHKIT SINE-SQUARE GENERATOR

The new AG-10 provides high quality, sine and square
waves over a wide range, for countless applications. Some
of these are; radio and TV repair work, checking scope per-

formance, as a variable trigger source for telemetering and

pulse work, and checklng audio, video and hi-fi amplifier
response. Frequency response is =1.5 db from 20 CPS to 1
MC on both sine.and square waves, with tess-than .26% sine
wave distortion, 20 to 20,000 CPS. Sine ‘avaoutput imped-
ance 600 ohms, square wave outpu pedance 50 ohms,
(except on 10y ranges). Square wave rise time less than .15
usec. Five-pesition bang: “switch—continuously variable
tuning—shielded oscillator circuit— separate step and vari-
able output attenuators in ranges of 10, 1, and .1 volts for
both sine and square wave, with extra range of .01 volt on
sine wave. Both sine and square wave can be used at the
same time without affecting either wave
form. Power supply uses silicon-diode rec-
tifiers. Shpg. Wt. 12 [bs.

MODEL AG-10
$4995

HEATHKIT AUDIO ANALYZER KIT

The AA-1 is actually three instruments in one compact
package. It combines the functions of an AC VTVM, an
audio wattmeter, and an intermodulation analyzer. Input
and output terminals are combined, and high and low fre-
quency oscillators are built in. VIVM ranges are 0-,01, .03,
1,.3,1, 3,10, 30, 100 and 300 volts (RMS). Wattmeter ranges
are .15 mw, 1.5 mw, 15 mw, 150 mw, 1.5 w, 15 w and 150 w.
IM scales are 1%, 3%, 10%, 30% and 100%.
Provides internal load resistors of 4, 8, 16 or
600 ohms. A tremendous dollar value. Shpg.
Wt. 13 Ibs.

MODEL AA-1

$499.5

HEATHKIT “"LEGATO"
HIGH FIDELITY SPEAKER SYSTEM KIT

The quality of the Legato, in terms of the engineering that
went into the initial design, and in terms of the materials
used in its construction, is matched in only the most ex-
pensive speaker systems available today. The listening
experience it provides approaches the ultimate in esthetic
satisfaction. Two 15” theater-type Altec Lansing speakers
cover 25 to 500 CPS, and an Altec Lansing high-frequency
driver with sectoral horn covers 500 to 20,000 CPS. A precise
amount of phase shift in the crossover network brings the
high frequency channel into phase with the low frequency
channel to eliminate peaks or valleys at the crossover point,
by equalizing the acoustical centers of the speakers. The
enclosure is a modified infinite baffle type, especially de-
signed for these speakers. Cabinet is constructed of veneer-
surfaced plywood, %" thick, precut and predrilled for easy
assembly. Frequency response 25 to 20,000 CPS. Power
rating, 50 watts program material. Impedance is 16 ohms.
Cabinet dimensions 41” L x 22)4” D x 34" H.

MODEL HH-1-C
Choice of two beautiful cabinets. Model MODEL HH-1-CM
HH-1-C in imported white birch for light fin- 532500
ishes, and HH-1-CM in African mahogany for o
dark finishes. Shpg. Wt. 195 {bs. EACH

"BASIC RANGE'" HI-FI
SPEAKER SYSTEM

Superlative

sound reproduction
through the speaker
system of your choice

"RANGE EXTENDING"'
HI-FI SPEAKER SYSTEM

"LEGATO' HI-FI
SPEAKER SYSTEM

SINE-SQUARE
GENERATOR

AUDIO Sine and square

ANALYZER L
applications.

waves for count/ess
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‘Wi, 21 Ibs.

Audio
equipment
for your
hi-fi testing

GENERAL PURPOSE"
SCOPE

AUDIO VTVM

HEATHKIT "GENERAL PURPOSE" 5"
OSCILLOSCOPE KIT '

The model OM-2 Qscilloscope is especially popular with
part-time service technicians, students, and high fidelity

enthusiasts. It features good vertical frequency response’

=3 db from 4 ¢ps to over 1.2 me. A full five-inch crt, and
sweep generator operationfrom 20 cps to over 150 ke. Sta-

bility is excellent and calibrated grid screen allows precise .

signal observation. Extra features include external or in-
ternal sweep and sync, 1-volt peak-to-peak calibrating
reference, 3-position step-attenuated input, adjustable spot
shape control, push-pull horizontal and vertical amplifiers,
and modern etched-metal circuits. Easy to build and a
pleasure to use. Ideal for use with otheraudio  yopeL om-2
equipment for checking amplifiers. Shpg. -

54250

.

HEATHKIT AUDIO WATTMETER KIT

The AW-1 Audio Wattmeter can be used in any application
where audio power outputis to be measured. Non-inductive
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped-
ance. Five power ranges cover 0-5 mw, 50 mw, 500 mw, 5 w,
and 50 w full scale. Five switch-selected db ranges cover
—10 db to 4-30 db. All indications are read directly on a
large 414” 200 microampere meter. Frequency response is

=1 db from 10 cps to 250 kc. Precision type multiplier re-
sistors used for high accuracy, and crystal diode bridge for
wide-range frequency response. This meter is used in many-
recording studios and broadcast stations as a monitor as
well as servicing. A fine meter to help supply  mopeL Aw-1.
the answers to your audio operating or power

$2950

®

output problems. Shpg. Wt. 6 tbs.
HEATHKIT AUDIO SIGNAL GENERATOR KIT
The model AG-8A is “made to order” for high fidelity ap-
plications, and provides quick and accurate selection of
low-distortion signals throughout the audio range. Three
rotary switches selecttwo significantfig‘ures and a multiplier
to determine audio frequency. Incorporates step-type and a
continuously variable output attenuator. Output indicated
on large 4}4” panel meter, calibrated in volts and db. Atten-
uator system operates in 10 db steps, corresponding to
meter calibration, in ranges of 0-.003, .01, .03, .1, .3, 1,3 and
10 volts RMS. “Load’’ switch permits use of built-in 600-
ohm load, or external load of different impedance. Output
and frequency indicators accurate to within =5%. Distor-
tion less than .1 of 194 between 20 and 20,000  popgL AG.9A
cps. Total range is 10 cps to 100 kc. Shpg.

53450

*

Wit. 8 Ibs.
HEATHKIT HARMONIC DISTORTION METER KIT

All sounds consist of dominant tones pius harmonics (over-
tones). These harmonics enrich the quality and brightness
of the music. However, additional harmonics which originate
in the audio equipment, represent distortion, Used with an
audio signal generator, the HD-1 will accurately measure
this harmonic distortion at any or all frequencies between
20 and 20,000 cps. Distortion is read directly on the panel
meter in ranges of 0-1, 3, 10, 30 and 100% full scale. Voltage
ranges of 0-1, 3, 10 and 30 volts are provided for the initial
reference settings. Signal-to-noise ratio measurements are
also permitted through the use of a separate meter scale
calibrated in db., High quality components insure years of
outstanding performance. Full instructions MODEL HD-1
are provided. Shpg. Wt. 13 Ibs.

’ > 54050

*

Heathkits...

By DAYSTROM

are well known for
their high quality
and reliability.

HEATHKIT AUDIO VTVM KIT

This new and improved AC Vacuum Tube Voltmeter is
designed especially for audio measurements and low-leve!
AC measurements in power supply filters, etc. Employs
an entirely new circuit featuring a cascode amplifier with
cathode-follower isolation between the input.and the am-
plifier, and between the output stage and the preceding
stages. It emphasizes stability, broad frequency response,
and sensitivity. Frequency response is essentially flat from
10 cps to 200 ke. Input impedance is T megohm at 1000 cps.
AC (RMS) voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30,
100 and 300 volts. Db ranges cover —52 db to 452 db. .
Features large 4}4” 200 microampere meter, with increased
damping in meter circuit for stability in low frequency tests.
1% precision resistorsemployed formaximum  uopeL av-3
accuracy. Stable, reliable performance in all
applications. Shpg. Wt, 5 Ibs. 52995
N ®

RADIO & TY NEWS

www americanradiohistorv com


www.americanradiohistory.com

HEATHKIT COLOR BAR AND DOT GENERATOR

The CD-1 combines the two basic color service instru-
ments, a Color Bar Generator and White Dot Generator in
one versatile portable unit, which has crystal-controlled
accuracy and stability (no external sync lead required).
Produces whita-dots, cross hatch, horizantal and vertical
bars, 10 vertizal color bars, and a new shading bar pattern
for screen and background adjustments. Variable RF out-
put on any channel from 2 to 6. Positivi or negative video
output, variahle from 0 to 10 wolts peak—to-p&k. Crystal con-
trolled sound carrier with off-on switch. Voltage regulated
power supply using long-life silicon rectifiers.  yopeL co-1

Gain knowledge of a new and profitable field 55995

by constructing this kit. Shpg. Wt. 12 Ibs.
H h k . t
e at I s 00

By DAYSTROM

are guaranteed to
meet or exceed
advertised specifications

HEATHKIT TV ALIGNMENT GENERATOR KIT

This fine TV alignment generator offers stability and flexi-
bility difficult to obtain even in instruments costing several
times this low Heathkit price. It covers 3.6 mc to 220 mc in
four bands. Sweep deviation is controllable from 0 to 42 me.
The all-electronic sweep circuit insures stability. Crystal
marker and variable marker oscillators are built in. Crystal
(included with kit) provides output at 4.5 mc and multiples
thereof. Variable marker provides output from 19 to 60 mc
on fundamentals and from 57 to 180 mc on harmonics.
Effective two-way blanking to eliminate re-  yopeL 1544

turn trace. Phasing control. Kit is complete,
including three output cables. Shpg. Wt. 54950
16 Ibs. °

Functional
styling with
clean uncluttered
look

HEATHKIT “"EXTRA DUTY" §”
OSCILLOSCOPE KIT

This fine oscilloscope compares favorably to other scopes
costing twice its price. It contains the extra performance
so necessary for monochrome and color-TV servicing.
Features push-pull horizontal and vertical output amplifiers,
a 5UPI CRT, built in peak-to-peak calibration source,.a fully
compensated 3-position step-type input attenuator, retrace
blanking, phasing control, and provision for Z-axis modula-
tion. Vertical amplifier frequency response is within 1.5
and —5 db from 3 CPS to 5 MC. Response at 3.58 MC down
only 2.2 db. Sensitivity is 0.025 volts RMS /inch at 1 ke. Sweep
generator covers 20 CPS to 500 k¢ in five steps, five times
the usual sweep obtained in other scopes through the use
of the patented Heath sweep circuit. Etched-metal circuit
boards reduce assembly time and minimize errors in as-
sembly, and more importantly, permit a level  yopeL 0-11

of circuit stability never before achieved in
an oscilloscope of this type. Shpg. Wt. 21 Ibs. 36950

L
HEATHKIT ELECTRONIC SWITCH KIT
A valuable accessory for any oscilloscope owner. It allows
simultaneous oscilloscope observation of two signals by
producing both signals, alternately, at its output. Four
switching rates. Provides gain for input signals. Frequency
response =1 db, 0 to 100 kc. A sync output is provided to

control and stabilize scope sweep. Ideal for  yopet 5-3
observing input and output of amplifiers
32]95
L 4

simultaneously. Shpg. Wt. 8 Ibs.
HEATHKIT VOLTAGE CALIBRATOR KIT
This unit is an excellent companion for your oscilloscope.
Used as a source of calibrating voltage, it produces near-
perfect square wave signals of known amplitude. Precision
1% attenuator resistors insure accurate output amplitude,
and multivibrator circuit guarantees good sharp square
waves. Output frequency is approximately 1000 CPS. Fixed
outputs selected by panel switches are; .03, 0.1, 0.3, 1.0,
3.0, 10, 30 and 100 volts peak-to-peak. Allows  yopetL y¢-3
measurment of unknown signal amplitude by

S'|250

[ 4

comparing it to the known output of the VC-3
on oscilloscope. Shpg. Wt. 4 Ibs.

“EXTRA DUTY''

COLOR BAR AND
DOT GENERATOR

a Ly _.__._
_ ®agy
TV ALIGMNMENT ]
GENERATOR

SWITCH

ELECTRONIC

SCOPE

VOLTAGE
CALIBRATOR
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 HEATHKIT TUBE CHECKER KIT

Eliminate guesswork, and save time in servicing or ex-
perimenting. The TC-2 tests tubes for shorted elements,
open elements, filament continuity, and operating quality
on the basis of total emission. It tests all tube types en-
countered in radio and TV service work., Sockets are pro-
vided for 4, 5, 6 and 7-pin, octal, and loctal tubes, 7 and 9
pin miniature tubes, 5 pin hytron miniatures, and pilot
lamps. Tube condition indicated on 4}4” meter with multi-
color “'good-bad’' scale. llluminated roll chart with all test
data built in. Switch selection of 14 different filament volt-
ages fram .75 to 117 volts. Color-coded cable harness allows
neat professional wiring and simplifies con-  wopgt Tc-2
struction. Very easy to build, even for a be-
ginner. Shpg. Wt. 12 Ibs. 32950
*

HEATHKIT HANDITESTER KIT

The small size and rugged construction of this tester makes
it perfect for any portable application. The combination
function-range switch simplifies operations. Measures AC
or DC voltage at 0-10, 30, 300, 1000 and 5000 volts. Direct
current ranges are 0-10 ma and 0-100 ma. Ohmmeter ranges
are 0-3000 (30 ohm center scale) and 0-300,000 (3000 ohm
center scale). Very popular with home experimenters, elec-
tricians, and appliance repairmen. Slips  MopeL M-}

easily into your tool box, glove compartment, 31795

coat pocket, or desk drawer. Shpg. Wt. 3 Ibs.

HEATHKIT PICTURE TUBE CHECKER KIT

The CC-1 can be taken with you on service calls so that you
can clearly demonstrate the quality of a customer’s picture
fube in his own home. Tubes can be tested without remov-
ing them from the receiver or cartons if desired. Checks
cathode emission, beam current, shorted elements, and
leakage between elements in electromagnetic picture tube
types. Self-contained power supply, and large 44" meter.
CRT condition indicated on 'good-bad' scale. Relative
condition of tubes fluorescent coating is shown in *'shadow-
graph'' test. Permanent test cable with CRT socket and
anode connector. No tubes to burnout, de-  mopEL ¢c-1

signed to last a lifetime. Luggage-type port- 9
able case. Shpg. Wt. 10 Ibs. $24 5

LBE CHECKER
3

Priced low
to fit your
budget

HANDITESTER

HEATHKIT ETCHED-CIRCUIT VTVM KIT

This multi-purpose VTVM is the world’s largest selling in-
strumentofitstype—andis especially popularinlaboratories,
service shops, home workshops and schools. It employs a
large 44" panel meter, precision 1% resistors, etched metal
circuit board, and many other “‘extras'’ to insure top quality
and top performance. It's easy to build, and you may rely
on its accuracy and dependability. The V7-A will measure
AC (RMS) and DC voltages in ranges of 0-1.5, 5, 15, 50, 150,
500 and 1500. It measures peak-to-peak AC voltage in ranges
of 0-4, 14, 40, 140, 400, 1400 and 4000. Resistance ranges
provide multiplying factors of X 1, X 10, X 100, X 1000, X 10k,
X 100k, and X 1 megohm. Center-scale resistance readings
are 10, 100, 1000, 10k, 100k, 1 megohm and 10 megohms.
A db scale is also provided. The precision  yopeL v7-A
and quality of this VIVM cannot be dup-

$2450

*

licated at this price. Shpg. Wt. 7-bs.
e a I s 0O

By DAYSTROM

let you fill your exact needs
from a wide variety
of instruments

HEATHKIT 20,000 OHMS/VOLT VOM KIT

This fine instrument provides a total of 25 meter ranges
on its two-color scale. It employes a 50 ua 4}4” meter, and
features 1% precision multiplier resistors. Requires no
external power. ldeal for portable applications. Sensitivity
is 20,000 ohms-per-volt DC and 5000 ohms-per-volt AC.
Measuring ranges are 0-1.5, 5, 50, 150, 500, 1500 and -5000
volts, AC and DC. Measures direct current in ranges of
0-150 ua, 15 ma, 150 ma, 500 ma and 15 a. Resistance mul-
tipliers are X 1, X100 and X 10,000, with center-scale read-
ings of 15, 1500 and 150,000 ohms. Covers  MoDEL MM-1

—10 db to 465 db. Easy to build and fun to
use. Attractive bakelite case with plastic $2995
carrying handle. Shpg. Wt. 6 Ibs. ‘

High quality
test gear you

will be
proud fo own

ETCHED
CIRCUIT VTVM

ey
.-"i-‘.
PICTURE TUBE
CHECKER

* so.oe
@DHMS;"J%@}T WO
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HEATHKIT RF SIGNAL GENERATOR KIT

Even a beginner can build this prealigned signal generator,
designed especially for use in service work. Produces RF
signals from 160 kc to 110 mc on fundamentals in five bands.
Covers 110 mc to 220 mc on calibrated harmonics. Low im-
pedance RF output in excess of 100,000 microvolts, is con-
trollable with a step-type and continuously variable atten-
uator. Selection of unmodulated RF, modulated RF, or
audio at 400 CPS. ldeal for fast and easy alignment of radio
receivers, and finds application in FM and TV work as well.
Thousands of these units are in use in service shops all
over the country. Easy to build and a real  popgL s6-8
time saver, even for the part-time service

$'|950

L

technician or hobbyist. Shpg. Wt. 8 Ibs.

HEATHKIT LABORATORY RF GENERATOR KIT
Tackle all kinds of laboratory alignment jobs with confidence
by employing the LG-1. It features voltage-regulated B+,
double shielding of oscillator circuits, copper-plated chassis,
variable modulation level, metered output, and many other
“extras’ for critical alignment work. Generates RF signals
from 100 kc to 30 mc on fundamentals in five bands. Meter
reads RF output in microvolts or modulation level in per-
centage. RF output available up to 100,000 microvolts, con-
trolled by a fixed-step and a variable attenuator. Provision
for external modulation where necessary. Buy and use this

high-quality RF signal generator that may be  popg (61
depended upon for stability and accuracy.
$4895
[ ]

Shpg. Wt. 16 Ibs.
HEATHKIT DIRECT-READING CAPACITY
METER KIT

Here's a fast, simple capacity meter. A capacitor to be
checked is merely connected to the terminals, the proper
range selected, and the value read directly on the large
434” panel meter calibrated in mmf and mfd.
Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd,
.1 mfd full scale. Not affected by hand ca-
pacity. Shpg. Wt. 7 Ibs.

eathkits...

By DAYSTROM

MODEL CM-1

$295.0

are educational
as well as functional

HEATHKIT “IN-CIRCUIT” CAPACI-TESTER KIT

With the CT-1 it is no longer necessary to disconnect one
capacitor lead to check the part, you can check most ca-
pacitors for “open'' or "short“ right in the circuit. Fast and
easy—to save your valuable time in the erwce shop or lab.
Detects open, ‘Capamtors frqm about%0 Amfsup so long as
the capa(:lto “not shunteg by excesswejy low resistance
value. Will 'de”tect shorted capacitors.up to 20 mfd (not
shunted by ]ess than 10 shms). (Does not detect leakage.)
Employs 60- cycles and:19-megacycle test frequencies.
Electron beam “eye' tube used as indicator.  yopgL ¢1-1
Compact, easy-to-build, and inexpensive.

: $795

*

E‘fs'e ?f:e‘&é

LABORATORY RF
GENERATOR

CONDENSER
CHECKER

“IN CIRCUIT"
CAPACI-TESTER

VISUAL-AURAL
SIGNAL TRACER

HEATHKIT CONDENSER CHECKER KIT

This handy instrument uses an electron beam ‘‘eye’’ tube
as an indicator to measure capacity in ranges of .00001
to .005 mfd, .5 mfd, 50 mfd and 1000 mfd. Also measures
resistance from 100 ohms to 5 megohms in MODEL ¢-3
two ranges. Checks paper, mica, ceramic
and electrolytic capacitors. Selection of five $]950
polarizing voltages. Shpg. Wt 7 Ibs. ¢

HEATHKIT VISUAL-AURAL

SIGNAL TRACER KIT

Although designed originally for radio receiver work, the
T-3 finds application in FM and TV servicing as well. Fea-
tures high-gain channel with demodulator probe, and low-
gain channel with audio probe. Traces signals in all sec-
tions of radio receivers and in many sections of FM and TV
receivers. Built-in speaker and electron beam eye tube in-
dicate relative gain, etc. Also features built-in noise locator
circuit. Provision for patching speaker and /or MODEL 1-3
output transformer to external set. Shpg. Wt.

9 Ibs. $235.0

Test leads included. Shpg. Wt.' 5 Ibs.
HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH.
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HEATHKIT IMPEDANCE BRIDGE KIT

The model IB-2A employs a Wheatstone Bridge, a Capacity

Comparison Bridge, a Maxwell Bridge, and a Hay Bridge in
one compact package. Measures resistance from 0.1 ohm
to 10 megohms, capacitance from 100 mmf to 100 mfd, in-
ductance from 0.1 mh to 100 h, dissipation factor (D) from
0.002t0 1, and storage factor (Q) from 0.1 te 1000. A 100-0-100
ua meter provides for null indications. The decade resistors
employad are of 1% tolerance for maximum accuracy. Com-
pletely self-contained. Has builtin power supply, 1000-cycle
generator, and vacuum-tube detector. Special two-section
CRL dial insures convenient operation. Instruction manual
has entirely new -schematic that clarifies
circuit functions in various switch positions.'
A true laboratory instrument, that will pro-
vide you with manyyears of fine performance,
Shpg. Wt 12 1bs.

MODEL 18-24
$5950

HEATHKIT "LOW RIPPLE"' BATTERY
ELIMINATOR KIT

This modern battery eliminator incorporates an extra low-
rippte filter circuit so that it can be used to power all the
newest transistor-type circuits requiring 0 to 12 volts DC,

BATTERY
ELIMINATOR

REGULATED
POWER SUPPLY

and the new “hybrid"" automobile radios using both tran-
sistors and vacuum tubes. Its DC output, at either 6 or 12
volts, contains less than.3% AC ripple. Separate output
terminals are provided for low-ripple or normal filtering.
Supplies up to 15 amps on 6 volt range or up to 7 amps on
12 volit range. Output is variable from 0 to 8 or 0 to 16 volts.
Two meters constantly monitor output volt-  popeL sE-5
age and current. Wiil also double as a battery

$3995

*

charger. Shpg. Wt. 23 Ibs.
HEATHKIT ISOLATION TRANSFORMER KIT
The model IT-1 is one of the handiest units for the service
shop, home workshop or laboratory. Provides complete
isolation from the power line. AC-DC sets may be plugged
directly into the IT-1 without the chassis becoming “hot’,
Output voltage is variable from 90 volts to 130 volts allowing
checks of equipment under adverse conditions such as low
fine voltage. Rated for 100 voit amperes con- MODEL 171
tinuously or 200 volt amperes intermittentiy.

$'|650

»

Panel meter monitors output voltage. Shpg.
Wt. 9 Ibs.

Heathkits...

By DAYSTROM

are designed with high-quality,
name-brand components fo
insure long service life

HEATHKIT “Q" METER KIT

At this price the laboratory facilities of a Q Meter may be
had by the average service technician or home experi-
menter. The Q Meter permits measurement of inductance
from 1 microhenry to 10 milihenry, "Q' on a scale cali-
brated up to 250 full scale, with muitipliers of 1 or 2, and
capacitance from 40 mmf to 450 mmf = 3 mmf. Built in
oscillator permits testing components from 150 k¢ to 18 me.
Large 414" panel meter is featured. Very handy for checking
peaking coils, chokes, etc. Use to determine values of un-
known condensers, both variable and fixed, compile data
for coil winding purposes, or measure RF resistance. Also
checks distributed capacity and Q of coils. ~
No special equipment is required for cali-
bration. A special test coil is furnished, along
with easy-to-follow instructions. Shpg. Wt.
14 1bs.

MODEL QM-1
54450

HEATHKIT REGULATED POWER SUPPLY KIT

Here is a power supply that will provide DC plate voltage
and AC filament voltage for all kinds of experimental cir-
cuits. The DC supply is regulated for stability, and yet the
amount of DC output voitage available from the power
supply can be controlled manually from 0 up to 500 volts.
At 450.volts DC output, the power supply will provide up to
10 ma of current, and provide progressively higher current
as the output voltage is lowered. Current rating is 130 ma
at 200 volts output. In addition to furnishing B+ the power
supply also provides 6.3 volts AC at up to 4 amperes for
filaments. Both the B+ output and the filament output are
isolated from ground. ldeal unit for use in laborafory, home
workshop, ham shack, or service shop. A MopEL ps-3
large 44" meter on the front panel reads out-

put voltage or output current, selectable with 53550
a panel switch. Shpg. Wt. 17 Ibs. *
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Terrific values

in amateur

equipment!

DX-20 TRANSMITTER

HEATHKIT DX-20 CW TRANSMITTER KIT

The Heathkit- modet DX-20 *'straight-CW'' transmitter fea-
tures high efficiency at:low cost. It uses a single 6DQBA
tube in the final amplifier stage for plate power input of 50
watts. A 6CL6 serves as crystal oscillator, with a 5U4GB
rectifier. It is an ideal transmitter for the novice, as well as
the advanced-class CW operator. Single-knob band switch-
ing is featured to cover 80, 40, 20, 15, 11 and 10 meters. Pi
network output circuit matches various antenna impedances
between 50 and 1000 ohms and reduces harmonic output.
Top-quality parts are featured throughout, including
“potted’’ transformers, etc., for long life. It has been given
full “TVI"" treatment. Access into the cabinet for crystal
changing is provided by a removable metal pull-out plug
on the left end of the cabinet. Very easy to build from the
complete step-by-step instructions supplied, even if you
have never built electronic equipment before. If you ap-
preciate a good, clean signal on the CW  yopet px-20
bands, this i< ‘-2 transmitter for you! Shpg.
53595
L

Heathkits...

By DAYSTROM

are designed by
licensed ham-engineers,
especially for you

HEATHKIT DX-40 PHONE AND CW
TRANSMITTER KIT

A most remarkable power package for the price, the new
DX-40 provides both phone and CW facilities for operation
on 80, 40, 20, 15, 11 and 10 meters. A single 6146 tube is
used in the final amplifier stage to provide full 75 watt plate
power input on C\¥, or control carrier modulation peaks up
to 60 watts for phone operation. Modulator and power sup-
plies are built right in and single knob bandswitching is
combined with a pi network output circuit for complete
operating ~onvenience. The tight fitting cabinet presents

DX-40 TRANSMITTER

DX-100 TRAMSMITTER

a most attractive appearance, and is designed for complete
shielding to minimize TVI. A 4-position switch provides
convenient selection of three different crystals or a jack
for external VFO. The crystals are reached through access
door at rear of cabinet. You can build this rig yourself and
be proud to show it off to your fellow hams.  yope px-4e
Get your DX-40 now for many hours of oper-

ating enjoyment. Shpg. Wt. 25 Ibs. $6495

HEATHKIT DX-100 PHONE AND CW
TRANSMITTER KIT

Listen to any ham band between 160 meters and 10 meters
and note how many DX-100 transmitters you hear! The
number of these fine rigs now on the air testifies to the
enthusiasm with which it has been accepted by the amateur
fraternity. No other transmitter in this power class combines
high quality and real economy so effectively. The DX-100
features a built in VFO, modulator and power supplies,
complete shielding to minimize TVI, and pi network output
coupling to match impedances from approximately 50 to
600 ohms. its RF output is in excess of 100 watts on phone
and 120 watts on CW, for a clean strong signal on all the
ham bands from 10 to 160 meters. Single-knob band switch-
ing and illuminated VFO dial and meter face add real oper-
ating convenience. RF output stage uses a pair of 6146 tubes
in parallel, modulated by a pair of 1625's. High quality com-
ponentsare used throughout, such as‘potted’' transformers,
silver-plated or solid coin silver switch terminals, aluminum
heat-dissipating caps on the final tubes, copper plated
chassis, etc. This transmitter was designed  yopeL px-100
exclusively for easy step-by-step assembly.

Shpg. Wt. 107 Ibs. 5]895.0

FUNCTIONAL DESIGN . ..

The transmitters described on this page were de-
signed for the ham, by hams who know what fea-
tures are desirable and needed. This assures you
of the best possible performance and conven-
ience, and adds much to your enjoyment in the
ham shack.

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH,
April, 1958 83
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“AUTOMATIC" L
CONELRAD ALARM <«

"Q'' MULTIPLIER

HEATHKIT “AUTOMATIC"” CONELRAD

ALARM KIT

This conelrad alarm works with any radio receiver; AC-DC-
transformer operated—or battery powered, so long as the
receiver -has AVC. Fully complies with FCC regulations for
amateurs. When the monitored station goes off the air, the
CA-1 automatically cuts the AC power to your transmitter,
and lights a red indicator. A manual “reset’’ button reacti-
vates the transmitter. Incorporates a heavy-duty six-ampere
relay, a thyratron tube to activate. the relay, and its own
built-in power supply. A neon lamp shows that the alarm is
working, by indicating the presence of B +in the alarm cir-
cuit.Simpletoinstalland connect. Your transmitter plugsinto
an AC receptacle on the CA-1, and a cable.connects to the
AVC circuit of a nearby receiver. A built-in sensitivity con-
trol allows adjustment to various AVC levels. Receiver
volume control can be turned up or down, without affecting
alarm operation. Build a HeathkitCA-1inone  yopp ca-l
evening and comply with FCC regulations $ 95
now! Shpg. Wt. 4 Ibs. ]3

HEATHKIT “Q" MULTIPLIER KIT

The Heathkit Q Multiplier functions with any AM receiver
having an IF frequency between 450 and 460 KC, that is
not “AC-DC'"' type. It derives its power from the receiver,
and needs only 6.3 volts AC at 300 ma (or 12 VAC at 150
ma) and 150 to 250 volts DC at 2 ma. Simple to connect
with cable and plugs supplied. Adds additional selectivity
for separating signals, or will reject one signal and eliminate
heterodyne. A tremendous help on crowded phone and
CW bands. Effective Q of 4000 for sharp “peak’ or “null".
Tunes any signal within IF band_pass without changing the
main receiver tuning dial. A convenient tuning knob on the
front panel with vernier reduction between the tuning knob
and the tuning capacitor gives added flexibility in operation.
Uses a 12AX7 tube, and special high-Q shielded coils. In-
structions for connecting to the receiver and operation are
provided in the construction manual. A worthwhile addition
to any communications, or broadcast receiver. it may also be
used with a receiver which already has a crystal filter to
obtain two simultaneous functions, such as
peaking the desired signal with the crystal
filter and nulling an adjacent signal with the
Q Multiplier. Shpg. Wt. 3 Ibs.

MODEL QF-1

$995

An ideal receiver
for the beginning
ham or short
wave listener

-

RECEIVER  .™

Falide
Y

HEATHKIT GRID DIP METER KIT

A grid dip meteris basically an RF oscillator for determining
the frequency of other oscillators, or of tuned circuits.

Extremely useful in locating parasitics, neutralizing, identi-

fying harmonics, coil winding, etc. Features continuous
frequency coverage from'2 mc to 250 mc, with a complete
set of prewound coils, and a 500 ua panel meter. Front panel
has a sensitivity control for the meter, and a phone jack for
listening to the **zero-beat.”” Will also double as an absorp-

tion-type wave meter. Shpg. Wt. 4 Ibs.
MODEL GD-18

Low Frequency Coil Kit: Two extra plug-in
coils to extend frequency coverage down to 52]95

350 ke. Shpg. Wt. 1 Ib. No. 341-A. $3.00

HEATHKIT ALL-BAND COMMUNICATIONS-
TYPE RECEIVER KIT

This communications-receiver covers 550 kc to 30 mc in
four bands, and provides good sensitivity, selectivity, and
fine image rejection. Ham bands are clearly marked on an
iluminated dial scale. Features a transformer-type power
supply—electrical band spread—antenna trimmer—head-
phone jack—automatic gain control and beat frequency
oscillator. Accessory sockets are provided on the rear of
the chassis for using the Heathkit model QF-1, Q Multiplier.
Accessory socket is handy, also, for operating other devices
that require plate and filament potentials. Will supply +250
VDC at 15 ma and 12.6 VAC at 300 ma. {deal
for the beginning ham or short wave listener.
Shpg. Wt. 12 Ibs.

Cabinet: Fabric covered cabinetwithalumi-
num panel as shown. Part no. 91-15A. Shpg.
Wt. 5 Ibs. $4.95.

Heathkits...

By DAYSTROM

MODEL AR-3

5997

{Lless cabinet}

are outstanding in performance
and dollar value
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HEATHKIT REFLECTED POWER METER KIT

The Heathkit reflected power meter, model AM-2, makes an
excellentinstrument for checking the match of the antenna
transmission system, by measuring the forward and refiected
power or standing wave ratio. The AM-2 is designed to
handle a peak power of well over 1 kilowatt of energy and
may be left in the antenna system feed line at all times.
Band coverage is 160 meters through 2 meters. Input and
outputimpedancesfor 5Qor. 75 ohmtines. No external power
required for operation. Meter indicates percentage forward
and reﬂected‘powef, and-standing wave ratio from 1:1to 6:1.
Another application for the AM-2 is matching impedances
between exciters or R.F. sources and grounded grid am-
plifiers. Power losses between transmitter output and
antenna tuner may be very easily computed by inserting
the AM-2 in the line connecting the two. No insertion loss is
introduced into the feeder system, due to the fact that the
AM-2 is a portion of coaxial line in series with the feeder
system and no internal connections are actually made to
the line. Complete circuit description and
operation instructions are provided in the
manual. Cabinet size is 7-3/8" x 4-1/16" x
4-5/8". Can be conveniently located at opera-
ting position. Shpg. Wt. 3 ibs.

MODEL AM-2
5"

.

eathkits...

By DAYSTROM

are the answer for your electronics
hobby.

HEATHKIT BALUN COIL KIT

The Heathkit Balun Coil Kit model B-1 is a convenient
transmitter accessory, which has the capability of matching
unbalanced coax lines, used on most modern transmitters,
to balance lines ofe!ther?SorSOOohms impedance. Design
of the bifilar wound balun coils will enable transmitters with
unbalanced output to operate into balanced transmission
line, such as used with dipoles, folded dipoies, or any bal-
anced antenna system. The balun coil set.can be used with
transmitters and. receivers. thhout adjustmenf over the
frequency range of 80 througb 10 meters, and will easily
handle power inputs up to 250 watts. Cabinet
size is 9” square by 5” deep and it may be lo-
cated any distance from the transmitter or
from the antenna. Completely enclosed for
outdoor installation. Shpg. Wt. 4 Ibs.

MODEL B-1
$895 '

HEATHKIT 6 OR 12 VOLT VIBRATOR
POWER SUPPLY KITS

These little power supply kits are ideal for all portable ap-
plications with 6 volt or 12 volt batteries, when you are oper-
ating electronic equipment away from power lines. By
replacing the power supplies of receivers, small public
address systems, or even miniature transmitters with these
units, they can be used with conventional 6 or 12.volt bat-
teries. Use in boats, automobiles, light aircraft, or any field
application. Each unit provides 260 volts DC output at up to
60 miliamperes. More than one power supply of the same
model may be connected in parallel for in-

: 6 youT
creased current capacity at the same output — yo0e"yeo1e
voltage. Everything is provided in the kit, in- 12 VOLT
cluding a vibrator transformer, a vibrator, MoDEL VP-1-12

6X4 or 12X4 rectifier, and the necessary buffer
capacitor, hash filter, and output filter ca-
pacitor. Shpg. Wt. 4 Ibs.

579.5 Each

HEATHKIT VARIABLE FREQUENCY
OSCILLATOR KIT

Enjoy the convenience and flexibility of VFO operation by
obtaining the Heathkit model VF-1 Variable Frequency
Oscillator. Covers 160-80-40-20-15-11 and 10 meters with
three basic oscillator frequencies. Better than 10 volt aver-
age RF output on fundamentals. Plenty of output to drive
most modern transmitters. It features voltage regulation
for frequency stability. Dial is illuminated for easy reading.
Vernier reduction is used between the main tuning knob
and the tuning condenser. Requires a power source of
only 250 volts DC at 15 to 20 miliamperes and 6.3 volts AC at
0.45 amperes. Extra features include copper-plated chassis,
ceramic coil forms, extensive shielding, etc. High quality
parts throughout. VFO operation allows you to move out

from underinterference and select a portion of the band you

want to use without having to be tied down to only two or
three frequencies through use of crystals. “Zero in'’ on the
otherfellow’'s signal and return hisCQ on his own frequency!
Crystals are not cheap, and it takes quite a number of them
to give anything even approaching comprehensive coverage
of all bands. Why hesitate? The model VF-1 MODEL VE-1

with its low price and high quality will add
more operating enjoyment to your ham ac- $]950
tivities. Shpg. Wt. 7 lbs. .

REFLECTED ;
POWER METER 1.

Insure your

“on the air”
performance with
these fine accessories.

VARIABLE FREQUENCY
OSCILLATOR

8 VIBRATOR
TPOWERVSUPPLY

BALUN COIL SET

HEATH COMPANY A Subsidiary of Daystrom, /Inc. BENTON HARBOR 15, MICH.
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HEATHKIT ELECTRONIC
IGNITION ANALYZER KIT

Previous electronic experience is not necessary to build
this fine ignition analyzer. The construction manual sup-
plied has complete step-by-step instructions plus large
pictorial diagrams showing the exact placement and value
of each component. All parts are clearly marked so that
they are easily identified. The 1A-1 is an ideal tool for engine
mechanics, tune-up men, and auto hobbyists, since it traces
the dynamic action of voltage in an ignition system on a
cathode-ray tifbe séreen; vefform broduced is affect-
ondi

denser, and allow; settm Well-time pefCentage for the
points. An important feature of this instrument is its ability
to check dynamic performance, with the engine in opera-
tion (400 to 5000 RPM). It will show the complete engine
cycle, or only one complete cylinder. Can be used on all
types of internal combustion engines where
breaker-points are accessible. Use it on auto-
mobiles, boats, aircraft engines, etc. Shpg.
Wt. 18 Ibs.

MODEL 1A-1

55995

IGNITION
ANALYZER

Kit includes everything
you need for
construction — even
batteries!

RADIATION COUNTER

ENLARGER TIMER

*\%* BAT"TERY TESTE“R 4

HEATHKIT PROFESSIONAL
RADIATION COUNTER KIT

This Heathkit professional-type radiation counter is simpie
to build successfully, even if you have never built a kit
before. Complete step-by-step instructions are combined
with giant-size pictorial diagrams for easy assembly. By
“building it yourself'' you can have a modern-design, pro-
fessional radiation counter priced far below comparable
units. Provides high sensitivity with ranges from 0-100, 600,
6000 and 60,000 counts-per-minute, and 0-.02, .1, 1 and
10 miliroentgens-per-hour. Employs 900-volt bismuth tube
in beta/gamma sensitive probe. Probe and 8-foot expand-
able cable included in kit price, as is a radiation sample for
calibration. Use it in medical laboratories, or as a prospect-
ing tool, and for civil defense to detect radioactive fallout,
or other unknown radiation levels. Features a selectable
time constant. Meter calibrated in CPM or mR/hour in
addition to “beep’’ or “‘click'’ from panel-mounted speaker.
Prebuilt “‘packaged’’ high voltage power supply with re-
serve capacity above 900 volt level at which it is regulated.
Merely changing regulator tube type would allow use of
scintillation probe if desired. Employs five
tubes (plus a transistor) to insure stable and
reliable operation. Kit price includes bat-
teries. Shpg. Wt. 8 ibs.

MODEL RC-1

57995

Heathkits...

By DAYSTROM

are supplied with comprehensive
instructions that eliminate costly
mistakes and save valuable time

HEATHKIT ENLARGER TIMER KIT

The ET-1 is an easy-to-build electronic device to be used
by amateur or professional photographers intiming enlarger
operations. The calibrated dial on the timer covers 0 to 1
minute, calibrated in 5-second gradations. The continu-
ously variable control allows setting of the “on’* cycle of
your enlarger, which is plugged into a receptacle on the
front pane! of the ET-1. A “safe light'' can also be pltugged
in so that it is automatically turned “‘on’' when the enlarger
is turned "off.”’ Handles up to 350 watts with buiit-in relay.
All-electronic timing cycle insures mmaximum accuracy.
Timer does not have to be reset after each cycle, merely
flip lever switch to print, to repeat time cycle. A control is
provided for initial calibration. Housed in a

compact plastic case that will resist attack ~ MODEL ET-1
of photographic chemicals. A fine addition $'|'|50

to any dark room. Shpg. Wt. 3 Ibs.

HEATHKIT BATTERY TESTER KIT

The BT-1 is a special battery testing device that actually
“loads’’ the battery under test (draws current from it) while
it is being tested. Weak batteries often test "good’’ with an
ordinary voltmeter but the built-in load resistance of the
BT-1 automatically draws enough current from the battery
to reveal its true condition. Simple to operate with *‘good-
weak-replace’" scale. Tests all kinds of dry cell batteries
within ranges of 0-15 volts and 0-180 volts. Slide switch
provides for either 10 ma or 100 ma load, depending on
whether you're testing an A or B battery. Not only deter-
mines when battery is completely exhausted, but makes
it possible to anticipate failure by noting weak condition.
Ideal for testing dry cell hearing aid, flash-
light, portable radio, and model airplane bat-
teries. Test batteries in a way your customers
can understand and stimulate battery sales. $850
Shpg. Wt. 2 Ibs.

MODEL BT-1

RADIO & TV NEWS
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Now you can have radio

wherever you go —
with the portable
that plays anywhere!

BROADCAST BAND RADIO

HEATHKIT CRYSTAL RADIO KIT

The Heathkit model CR-1 crystal radio is similar to the
"“crystal sets'’ of the early radio days except that it has been
improved by the use of sealed germanium diodes and effi-
cient "high-Q'" coils. The sealed diodes eliminate the
critical “‘cats whisker'' adjustment, and the ferrite coils are
much more efficient for greater signal strength. Housed in
a compact plastic box, the CR-1 uses two tuned circuits,
each with a variable tuning capacitor, to select the local
station. 1t covers the broadcast band from 540 to 1600 kc.
Requires no external power whatsoever. This receiver could
prove valuable to emergency reception of civil defense
signals should there be a power failure. The low kit price
even includes headphones. Complete step-by-step instruc-
tions and large pictorial diagrams are supplied for easy
assembly. The instruction manuat also provides the builder
with the basic fundamentals of signal recep-
tion so that he understands how the crystal
receiver functions. An interesting and valu-
able “do-it-yourself' project for all ages.
Shpg. Wt. 3 {bs.

Heathkits...

By DAYSTROM

MODEL (R-1

$795

are easy and fun to build,
and they let you learn
by ‘‘doing - it-yourself”’

HEATHKIT TRANSISTOR PORTABLE RADIO KIT

Heath. engineers set out to develop a “universal’' AM
radio, suitable for use anywhére. Their objective was a
portable that would be as much “at home'' inside as it is
outside, and-would feature top quality components for high
performance and long service life. The model XR-1 is the

1958

result of these efforts. Six name-brand (Texas Instrument)
transistors were selected for extra good sensitivity and
selectivity. A 4” by 6”7 PM speaker with heavy magnet was
chosen to insure fine tone quality. The power supply was
designed to use six standard size “D"’ flashlight cells be-
cause they are readily ava\able, mexpensnve,ﬂand because
they affordigxtre ”ely lo"{ngwbattef“hf Yfbefween 500 and
1000 hours): g o v ,.-from batteries
than what y I.;Pé-mode[ radio
from the po
selected for‘ %
striking beatxiy C;rcmt |s gompact and eféament yet com-
ponents are “not Bxcessive y»»’:crowcfed Transformers are
prealigned so it is ready for service as soon as construction
is completed. Has built in rod-type antenna
for reception in all locations. Cabinet dimen-
sions are 9” L x 8" H x 3%” D. Comes in holi-
day gray, with gold-anodized metal speaker
grilte. Compare this portable, . feature
by feature, to all others on the market, and
you'll appreciate what a tremendous dollar
value it represents! Shpg. Wt. 4 Ibs.

MODEL XR-1

$3495

{Less batteries)
{With cobinet)

HEATHKIT BROADCAST BAND RADIO KIT

This table-model broadcast radio is fun to build, and is a
fine little receiver for your home. It covers the standard
broadcast band from 550 to 1600 kc with good sensitivity
and selectivity. The 5%” PM speaker provides surprisingly
good tone quality. High-gain IF transformers, miniature
tubes, and a rod-type built in antenna, assure good recep-
tion in all locations. The power supply is transformer
operated, as opposed to many of the economy “AC-DC"
types. It's easy to build from the step-by-step instructions,
and the construction manual includes information on oper-
ational theory, for educational purposes. Your success is
assured by completely detailed information
which also explains resistor and capacitor
color codes, soldering techniques, use of
tools, etc. A signal generator is recom-
mended for final alignment. Shpg. Wt. 10 Ibs.

Cabinet: Fabric covered cabinet with
aluminum panel as shown. Shpg. Wt. 5 Ibs.
Part no. 91-9A. $4.95.

MODEL BR-2

$'| 895

{Less cabinet)
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protects against possible
explosion and fire from
undetected fuel vapor

FUEL VAPOR
DETECTOR

ks )
adez‘ecfs e/ec{ro/ySIs .
currenfs W/}/Ch catise

dez‘enbr%z‘/on@of
SEes “‘anaferwafer metal

” f/'ff{%?gs ._ gn,:,,;;o Ur’bqég:'_f

6

:'ELECTROLYSIS

i DETECTDR
el

indicates condition
and charge of batteries

for safe cruising

BATTERY CHARGE
INDICATOR

HEATHKIT FUEL VAPOR DETECTOR KIT

Protect your boat and its passengers against fire or ex-
plosion from undetected fuel vapor by building and using
one of these fine units. The Heathkit Fuel Vapor Detector
indicates the presence of fumes on a three-color "safe-
dangerous’’ r%eler scale an 'mmedygaleléy shows if it is safe
to start the engmeﬁa\A pl’ ight on the “fronty panel shows
when the detector;;ss opérdting, and ll@?can be left on con-
tinuously, or ;ust uged mterr&xﬂently ?A;apanel control en-
ables initial” ca,slli)ral[on Qf the detgcior when installed.
Features a hermet‘%ally iealed met 1i;h%§:hrome bezel,

and a chrome:platéd brefss -panel. | vert 6 volt
simple to build ardinstall, teveh by 'Ohe not’  MODEL FD-1-6
having previous experience. Models FD-1-6 12 volt

MODEL fD-1-12

.$3595

EACH

(6 volts DC) and FD-1-12 (12 volts DC) operate
from your boat batteries. The kit is complete
inevery detail, evento theinclusion of a spare
detector unit. Shpg. Wt. 4 Ibs.

HEATHKIT BATTERY CHARGE INDICATOR KIT

The Heathkit model Cl-1 Marine Battery Charge Indicator
has been designed especially for the boat owner, although
it has found use in service stations, power stations, and
radio stations,where banks of batteries. are kept in reserve
for emergenc i poter. It ls@gnte\nded 1o re lace the hydro-
! §hecklng storage Battel Fies,.and to elimi-
nate the neoessx’[y for workmg with atid in small below-
decks enclosurés. Now itis possible to*check as few as one,
or as many as e;ght storage batter merely by turning
the switch and wa‘l:chmg the meter /A glance at the meter
tells you instantly whether your bateries are sufficiently
charged for safe cruising. Dimensions are 2-7 /8"W x.5-11 /16"
H x2” D. Operates on either 6 or 12 volt systems using lead-
acid batteries, regardless of size. Simple in-
stallation can be accomplished by- the boat
owner in fifteen minutes. Shpg. Wt. 3 Ibs.

MODEL CI-1

| 69.5

HEATHKIT ELECTROLYSIS DETECTOR KIT

The Heathkit model ED-1 Electrolysis Detector indicates
the extent of electrolysis currents between the boat's
common ground and underwater fittings, except on boats
having metal hulls. These currents, undetected, could

wt

R.F. POWER

METER

cause gradual corrosion and deterioration of the propeller
or other metal fittings below the water line. It is particularly
helpful whem mstallmg electncal aqmpmenj of any kind,

from a shore«supply Easyfto bu1ld,(theamddel ED-1 consists
of a herme’ncga sealed erproo{%neter sgemal sensing
plate, and suffici twwe omstall mciudmgx\the necessary
hardware. Mounts on gmstrument ﬂpanel
where it can, be easnly seeny Requxres no,
power for operatlon and’ glve“s Tnstant'warn#
ing to guard your boat for a lifetime. Shpg.

Wt. 2 1bs.

MODEL ED-1

5995

HEATHKIT RF POWER METER KIT

The Heathkit RF Power Meter Kit is designed to sample the
RF field in the vicinity of your transmitter, whether it be
marine, mobile, or fixed. Output meter is merely placed in
some location close to the transmitter, to pick up RF radia-
tion from the antenna. Requires no batteries, electricity,
nor direct connection to the transmitter. It provides you with
a continuing indication of transmitter operation. You can
easily detect if power is dropping off by comparing present
meter readings with past ones. Operates with any trans-
mitter having output frequencies between 100 kc and 250
mc, regardless of power. Sensitivity is 0.3 volts RMS full
scale, and a special control on the panel allows for further
adjustment of the sensitivity. Meter is a 200 ua unit, mounted
on a chrome-plated brass panel. The'entire PM-1 measures
only 33" W x 614" L x2” D. An easy way to put
your mind at ease concerning transmitter
operation. Shpg. Wt. 2 Ibs.

MODEL PM-1

$'|495

Heathkits...

By DAYSTROM

now offer you completely
modern marine equipment with
outstanding design features

RADIO & TV NEWS
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HEATHKIT TRANSISTOR
RADIO DIRECTION FINDER KIT

The Heathkit Transistor Radio Direction Finder mode! DF-1
is a self-contained, self-powered, 6-transistor super heter-
odyne broadcast radio receiver incorporating a directional
loop antenna, indicating meter, and integral speaker. It is
designed to serve primarily as an aid to navigation when
out of sight of familiar landmarks. It can be used not only
aboard yachts, fishing craft, tugs, and other vessels which
navigate eithet out of sight of Jand
the hunter, h;&er eamper, fisherma
powered by a $-yoli ba‘ftery ’?A spare batte
with the kit). I
band from 540 ( : ¢
radio. A directionad’ ?ugh Q ferrlte anternn ncorporated
which is rotated from the front panel o obtain a fix on a
station and a 1 ma meter serves as the null and tuning
indicator. The controls consist of: tuning, volume and power
(on-off), sensitivity, heading indicator (compass rose) and
bearing indicator (antenna index). Overall dimensions
are 74" W x 574" H x 5% D. Supplied with

slip-in-place mounting brackets, which alloywy ~ MODEL DF-1
easy removal from ship bulkheads or other s 95
similar places. Shpg. Wt. 5 tbs. 54

broadcast
a portable

TRANSISTOR
RADIO DIRECTION FINDER

®
e at Its HOW CAN YOU MISS?
00 ’

The Heath Company maintains a technical consultation

By DAYSTROM , . e .
service, should you experience some sort of difficulty in

are sold on/y by direct ma/'/, construction or operation. Although only a very small per-
i i centage of our customers ever have occasion to use this
passing middleman service (usually only beginners in electronics) it is still
. reassuring to know that technical help is available when
lorOf/fs on to you needed. A service. department is also available, should

you wish a complete factory check of operation and align-
ment or repair. After you build your first Heathkit you'll
realize how easy it is.

Free Catalog

Send for this
informative booklet

listing more than
100 *do-it-yourself" kits.

Pioneer in

“do-it-yourself”

electronics

ORDER
{1 Parcel Past
BLANIK dres D i
. {1 Freight
NOTE: All prices subject to change Clty & Zone State 1 Best Way
without notice. (PLEASE PRINT)

Enclosed find ( ) check ( )

money order for________
Piease ship C.0.D. ( ) postage QU , ITEM MODEIL NO. PRICE

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

ON PARCEL POST ORDERS in-
clude postage for weight shown.
ORDERS FROM APO'S must in-
clude full remittance. Ali prices
F.0.B. Benton Harbor, Mich. POSTAGE

] SEND FREE Heathkit Catalog .

TOTAL

April, 1958 8¢9
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SONORAMIC

THE QUALITY
RECORDING TAPE IN
THE NEW PERMANENT
PLASTIC CONTAINER

Here is an extraordinary new product
designed to protect, preserve and facili-
tate storage of your Sonoramic Wide
Latitude Recording Tape. It’s the exclu-
sive NEW Sonoramic permanent plastic
container, complete with free pressure-
sensitive labels for quick, easy indexing.
Sonoramic’s superb quality recording
tape (available in Standard Play, 1%2
mil acetate, 1200 feet; Long Play, 1 mil
Mylar*, 1800 feet; ¥2 mil Mylar , 2400
feet and Tensilized Double Play Mylar,
2400 feet) PLUS the new container
makes this your best buy in magnetic
recording tape. Ask for it at your
dealer’s today.

#*A DuPont trade mark

FREE: USEFUL Tape-Time Ruler and
colorful brochure on Sonoramic. 1rite
Dept. N-10y, The Ferrodynamics Cor-
poration, Lodi, New Jersey.

SONORAMIC 15 A PRODUCTY OF THE

cénanw'cd CORPORATION
LOD), NEW JERSEY

90

By BERT WHYTE

was due, the RIAA would have announced

their decision in regard to stereo disc stand-
ards. No matter if the official pronuncia-
mento doesn’t come for a few days ... I
can tell you with almost 100 per-cent cer-
tainty that the decision will be in favor of
the Westrex “45-45” system. The enginecr-
ing committee has already recommended the
adoption of the “45-45” and this is tanta-
mount to a “green light” for the stereo disc.

At this point it might be wise to interject
a note of caution. As I have reported to you
I have heard a number of stereo disc demon-
strations and the results, if not spectacular,
could honestly be termed “commercial.” But
you must remember that I heard these dem-
onstrations under careful laboratory control
conditions.

Record company engineers have had a
chance to experiment with their Westrex cut-
ters and from some conversations I have had
with these people, the stereo disc isn’t all
“beer and skittles.” There have been problems
encountered . . . some of which were half ex-
pected and others quite beyond ordinary
disc-cutting experience. There is little doubt
that these problems will be resolved, but it is
going to take time. In spite of many indica-
tions to the contrary, such as the heavy ac-
tivity in stereo 43-43 cartridges, stereo pre-
amps, and the like . . . the stereo disc may
vet be many months away. No, I’'m not try-
ing to throw cold water on the whole idea!
It is merely that in the first flush of enthu-
siasm for the stereo disc, imprudent things
were said and imprudent ideas were tried by
many people who should have known better.

A case in point is the business of ‘“‘com-
patibility.” When the 45-45 first made its
appearance, the notion was fostered that this
method would allow for the production of a
“universal” pressing. The idea was that the
disc could be played with a regular 1 mil
monaural stylus, producing a balanced single-
channel sound and then when it was played
by the special cartridge it would produce a
stereo signal. One of the points in the argu-
ment was that a person not yet equipped for
sterco could buy the “universal” disc and
play it monaurally until he switched to stereo.
Well it sure sounded like a dandy idea . . .
that is until some investigators from RCA
looked into the situation and concluded that
the average monaural pickup would damage
a stereo disc. They further concluded that
although a sterco cartridge could be used
to play regular monaural LP’s without dam-
age, the reproduction would not be as good
as could be obtained with the standard
monaural pickup. There are exceptions to
this, of course. Some of the very high qual-
ity hi-fi cartridges have sufficiently high lat-
eral and vertical compliance to play stereo
discs with little or no damage. Naturally the
number of these pickups in use is quite mi-

l HAD hoped that by the time this column
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nute and, by and large, it looks like we will
not sec the “‘universal” disc nor a “universal”
pickup cartridge. This point is particularly
important to the record retailers, many of
whom have been having nightmares about
being “stuck” with ‘“unsalable” monaural
LP’s. Now they have nothing to fear . . .
and there is no reason for any retailer to cut
or restrict his buying of the present monaural
record. The stereo disc will make its appear-
ance and co-exist with the standard LP.
After all, the public does not yet have the
means to play these stereo discs and it will
be some time before there is really any ap-
preciable market. Retailers should take com-
fort in this fact . . . we’ve had ten years of
the 3325 rpm long play record and, accord-
ing to some recent statistics, there are still
some 4 million phonographs in use in this
country that will play nothing but 78 rpm
records!

By the time you read this, the San Fran-
cisco and Los Angeles Hi-Fi Shows will have
been held and, unless my spies are wrong,
here is where the stereo disc and the equip-
ment to play the disc will get its public bap-
tism of fire. Most certainly, West Coast fans
will hear the new Electro-Voice stereo ceramic
cartridge, and they’ll hear a number of new
dudio Fidelity stereo discs. It is likely that
the ElectroSonic and Fairchild stereo car-
tridges will make their appearance. Pickering
and Weathers are both ready and, if the
RIAA decision comes in time, will probably
demonstrate their stereo pickups. Well,
whether these prognostications are right or
wrong, vour old Uncle Bert has been for-
tunate enough to secure an Electro-Voice
sterco cartridge and some stereo discs! Come
what may, I expect to be set up in time to
bring vou the first stereo disc reviews in next
month’s column !

BRAHMS
CONCERTO FOR VIOLIN AND
ORCHESTRA IN D MAJOR
Ychudi Menuhin, violinist, with Berlin
Philharmonic Orchestra conducted by
Rudolph Kempe. Capitol PA09410.
Price $4.98.

This 17th LP recording of the Brahms vio-
lin concerto arrived in Capitol’s new book-
type, double fold record jacket. I've heard
pros and cons about this cover. Some people
thought it was “clumsy,” others like the more
copious program information it affords,
others thought it was silly to adopt some-
thing that would occupy morc space than a
conventional LP shuck. My own feeling is
that in spite of the increased bulk, it will
catch on, because of the protection it affords
the records. In this type of cover, warpage

The opinions expressed in thi= column are
those of the reviewer and do not necessarily re-
flect the views or opinions of the editors or the
publishers of this magazine.

RADIO & TV NEWS
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make the most of your work ...use a high precision JBL LOUDSPEAKER!

You will put - % ’
many hours into . . . - MODEL D123
learning the v AT 12 EXTENDED ‘RANGE LOUDSPEAKER
fundamentals, ‘ ' | 1 An outstanding value, the: D123 at first g_lanc'é
and then the fine . : 3 ; is _most ‘unusual b'ecausg of its shallow
points of high S . E structurfa‘—only 3%". M.ore unusual is
. B the crisp, clean bass it.generates.
fidelity. You will : ’ & Listening will develop.great respect
spend your time i ’ . - I ; for the D123's smooth response,
and energy freely in i g : excellent handling of transients,
building the very finest =y . ; - i —and pleasingly lucid highs.
sound system you know
how. Remember this when
choosing your loudspeaker.
Get a speaker of the highest
preciston—one that bears
the symbol “JBL”— one that
is worthy to demonstrate your
own best ¢fforts. JBL precision
and advanced design are
responstble for JBL efficiency —
lighest in the world. JBL efficiency
gives you the smoothest, cleanest, most
realistically lifelike sound you can get. ez
MODEL 075 HIGH FREQUENCY UNIT
Exciting to behold, the precision-machinéed 075
embodies a new concept in high frequency
reproduction. A ring, rather than a dia-
phragm, radiatés sound energy into
the 'annular throat of an aluminum
exponentially tapered horn. Above
2500 cps, 075 sets a new stand-
ard for linear reproduction;

“M
MODEL D208/D216
8”7 EXTENDED RANGE
LOUDSPEAKER

A thrilling piece of miniatur-

ized precision craftsmanship, As
perfect in its details as larger JBL
units. A true precision transducer in

every sense of the term. Properly en-

closed, the D208 (eight ohms, D216 is 16
ohm model) gives impressive, rich, full range
coverage of audio frequency range.

e
| oL

.
MODEL 175DLH

MODEL
D130 15~ HIGH FREQUENCY
EXTENDED RANGE ASSEMBLY :
LOUDSPEAKER o

The finest of high precision
drivers designed for 1200 cycle
crossover is combined with a
machined exponential horn and
_acoustical lens for optimum sound
reproduction in the home. The lens, an
exclusive JBL development, acoustically
illuminates a 90° solid angle with equal in-
tensity regardless of frequency.

The only speaker of its

kind ... only one made with a
4”7 voice coil...only single unit
speaker to give you complete, true high

fidelity coverage of the entire audio spec-

\'% trum. Your basic speaker. Use alone at first,
R later add JBL high frequency unit and dividing
network for supreme excellence of JBL 2-way system.

Please send me
the following:

[] Free Catalog of
JBL Signature Products

(] Name and address of MODEL 086 KIT OF

Authorized JBL Signature
Audio Specialist in my com- PROFESSIONAL

Only a few of the many
precision JBL products are
shown on this page.

The finest
speaker

complement

Whatever your needs, you will Ity COMPONENTS made. Designed
find exactly the right system TECHNICAL BULLETINS ON: ; : for theaters.
(] D130 (] D123 [] D208

or unit for you in the complete,
free JBL Signature catalog.
Send for your free copy. A limited
number of technical bulletins are
also avatlable. Please ask only for those
wn which you are vitally interested,

used in the
Hartsfield, available
for other applications

] 175DLH ] 075

NAME.

to industry and the
serious high fidelity

ADDRES

cITY. “ONE TATE enthusiast.

“JBL” means JAMES B. LANSING SOUND, INC. 32,9 Casitas Avenue, Los Angeles 38, California
April, 1958 91
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SPAULDING

X-CB
TV TOWERS

1. NG CONCRETE NECESSARY
2. COMPLETELY SELF-SUPPORTING
3. GO UP IN 90 MINUTES

No other TV antenna tower
offers so much in the way of
quality, appearance and easy
installation as SPAULDING
X-CB STRATO-TOWERS.
Beaded channels, riveted con-
struction and heavy galvanizing,
plus exclusive cylinder base
eliminate concrete and guy
wires, assure fast, permanent
erection. Insist on SPAULDING
.. . be sure of all-ways better
TV pictures!

No. X44CB ¢Liustraten)

-. 40 FT. HIGHLIST $7995

, OTHER MODELS FROM 8 FT. 70 64 F1.

HOwW
TOWER
MOUNTS ON
CYLINDER
BASE

/ﬁ( w@ WRITE

today for complete literature and
details on where to get Spaulding

|
t
'
i Strato-Towers for TV—Ham—Civil

Defense—industrial Communica-
tions,

SPAU LDI NG PRODUCTS COMPANY

550 West Barner Street Frankfort, Indiana
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is far less of a problem, and today with LP
records being pressed on very thin vinylite,
this can really be a problem.

Menuhin is congenial with this score and he
acquits himself very well considering the
high-voltage competition he is up against.
His approach is more lyrical than most and
he makes full use of his lush rich tone to
abet this conception. Soundwise this rates
among the best. Every element is very clean,
the violin/orchestra balance excellent with
the violin slightly favored. Very round, full
acoustics add a high degree of naturalism to
this interpretation.

BACH, ]. S.

MAGNIFICAT IN D

CANTATA #50
Mimi Coertse and Margaret Sjostedt,
sopranos; Hilde Rossl-Majdan, alto; An-
ton Dermota, tenor; Fredrick Guthue,
bass, with Chorus and Orchestra of the
Vienna State Opera conducted by Felix
Prohaska. Vanguard-Bach Guild BG555.
Price $4.98.

The 5th LP recording of Bach’s magnificent
“Magnificat” and by all odds the best and
most successful. Prohaska is authoritative
without being stuffy or pedantic and he lets
the work unfold majestically. The two so-
pranos are relative unknowns, but they sing
with very clean line and singular purpose.
The rest of the soloists are well-known for
their work in cantatas, oratorios, and the like,
and on this disc they practice their art most
pleasingly. We have needed a well-sung
“Magnificat” with really good hi-fi sound for
some time and this recording fills the bill very
nicelv. In over-all cleanness, choral-solo-or-
chestral balance, dynamics, and effectively
“live” acoustic perspective, this recording is
without equal. Add the distinguished per-
formance and we have what is clearly the
recording of choice.

FESTIVAL CASALS DE PUERTO
RICO 1957
Columbia ML5236. Price $3.98.

This is a rather poignant recording, which
documents some of the 1957 Casals Fes-
tival. The great Casals himself is heard re-
hearsing the Festival Orchestra in the first
movement of Schubert’s “Unfinished” sym-
phony. It was just after this first movement
that Casals suffered a heart attack and was
unable to continue for the duration of the
Festival. This sobering reminder of Casals’
advanced years is reflected in the rehearsal,
where to illustrate points of performance he
sings a few bars of the score, in a voice thin
and quavery with age. Thus one marvels
all the more at the man’s consummate mu-
sicianship as he molds and shapes the per-
formance, always striving for that last little
fillip that might spell perfection.

Also heard on the disc is a Bach “Ca-
priccio” played by Rudolph Serkin and
Bach’s “Suite #1 in C Major” with Alex-
ander Schneider conducting the Festival Or-
chestra. The sound on the disc is fair, being
hampered by odd acoustics which at times
makes the music sound very thin and strident.
If one listens closely, it is evident that diffi-
culty must have been encountered in keeping
out street noises. In spite of the shortcom-
ings, a fascinating glimpse into the demand-
ing world of the symphony conductor.

GRANADOS

SPANISH DANCES (COMPLETE)
Eduardo del Pueyo, pianist. Epic LC3423.
Price $3.98. )

The 12 dances that make up this work, em-
ploy some of the most exotic scoring ever
conceived for piano. The work is highly
idiomatic and simply reeks of Iberian at-
mosphere. Its proper execution demands a
pianist with exceptional insight and under-
standing and such a man is Eduardo del
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Pueyo. His playing is the soul of expression
and he makes these Dances newly interest-
ing. Piano sound is recorded fairly close up
and in a moderately spacious acoustic situa-
tion. All is quite clean, and it is easy to pre-
dict that these Dances will win many new
friends.

SCHUBERT

SYMPHONY #8 (UNFINISHED)
MENDELSSOHN

OVERTURE AND INCIDENTAL

MUSIC FOR “MIDSUMMER
NIGHT’S DREAM”
Philadelphia Orchestra conducted by
Eugene Ormandy. Columbia ML5221.
Price $3.98.

Ormandy in fairly sympathetic perform-
ances of these well-flogged warhorses. The
conducting is slick, professional, but rather
lacking in depth and expression. The prime
values here are the really superb string tone
of the Philadelphia Orchestra, especially
notable in the “Dream,” and the rich smooth
sound. The opening of the “Unfinished” is
productive of some magnificently sonorous
contrabass and, throughout both works, mat-
ters of balance and acoustics are handled with
quite exceptional skill.

BACH, J. S.
CONCERTO IN D MINOR FOR TWO
VIOLINS
TRIO SONATA IN C MAJOR FOR
TWO VIOLINS AND CEMBALO
TARTINI
TRIO SONATA IN F MAJOR FOR
TWO VIOLINS AND CEMBALO
VIVALDI

CONCERTO GROSSO IN A MINOR
David and Igor Qistrakh, violinists, with
Gewandhaus Orchestra of Leipzig con-
ducted by Franz Konwitschny. Decca
DL9950. Price $3.98.

This recording is a showcase for the tal-
ents of David Oistrakh and his brilliant son,
Igor. -The selections are well chosen for the
job and the display of wviolin gymnastics,
sumptuous tone, and over-all virtuosity is
simply dazzling. The sound, too, is very
bright and clean and was recorded at high
level. One of the most “hi-fi” sounds yet
produced by Deutsche Grammophon and a
“must” for lovers of the violin.

BEETHOVEN
CONCERTO FOR PIANO AND
ORCHESTRA #5 (EMPEROR)
Clifford Curzon, pianist, with Vienna
Philharmonic Orchestra conducted by
Hans Knappertsbusch. London LL1757.
Price $3.98.

Solomon, pianist, with Philharmonia
Orchestra conducted by Herbert Menges.
Victor LM2108. Price $4.98.

Two new “Emperor” concertos, which are
quite divergent both as to sound and per-
formance. The London disc is easily the bet-
ter of the two and is, in addition, a reading
strong enough to challenge the top competi-
tion en LP. Curzon is at his brilliant best on
this disc and his performance is very vital
and alive, surging with immense power, but
with restraint and good taste exercised when
the score demands. The real plum on this
disc is the sound, being well ahead of any
previous edition. The piano was miked
medium-close, slightly overriding the orches-
tra. It had a very lovely, clean and liquid
tone, with transients which were sharp with-
out being harsh. The string tone of the
Vienna Philharmonic is butter-smooth and
the precision of the ensemble work outstand-
ing. In some sections, however, I found one
of the few faults . . . the first strings were
given a shade too much prominence which
tended to obscure the contrabass ground.
Throughout the disc, the woodwind and brass
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were sharp and cleanly articulate and per-
cussion was weighty and accurate. The wide
dynamics and frequency response add their
measure of ‘“‘presence.”

The Solomon recording is characterized by
his fine tone, but rather slow-paced perform-
ance. The sound, too, has its shortcomings.
Piano is recorded up close and the sound of
the piano hammer-action can be plainly and

annoyingly heard. Then we have the re-

verse situation from the London disc . . .
here the contrabass overpower the first
strings now and then. At times the brass also
obscures the strings. In general, the bass end
is very heavy and tends to be thick-textured.
The fairly wide dynamics and reasonably
spacious acoustics were helpful, but could
not dispel the fact that this recording is not
what it should be. Actually this is one of the
last items in the HMV catalogue, which Vic-
tor issued, before the HMV-Vicior break-up.
In any case, the London wins hands down
and those who have been looking to replace
a dated recording of the “Emperor” should
investigate this splendid version.

SAINT-SAENS
CONCERTO #3 FOR VIOLIN AND
ORCHESTRA
INTRODUCTION AND RONDO CAP-
PRICCIO

HHAVANAISE (OP. 83)

Arthur Grumiaux, violinist. Epic
1.C3399. Price $3.98.

The “Introduction” and the “Havanaise
are performed with taste and style, but the
prize on this disc is a gorgeous reading of the
popular 3rd violin concerto. Grumiaux has
never received the recognition he deserves as
one of our really top-dog virtuosos. Lately,
however, on the strength of several successful
recordings he has been more widely appre-
ciated and with this recording he should hit
the top. In the concerto, Grumiaux displays
a big, singing tone coupled with ultra-facile
technique. He is in fine rapport with Fournet,
who conducts the Lamoureux Orchestra in a
congenial, well-integrated accompaniment.
The sound is exemplary . .. a very high level
affair, with very forward projection, good
wide dynamics, clean in every element.

]

ALBENIZ
IBERIA
(ORCHESTRATED BY ARBOS)
FALLA
INTERLUDE AND DANCE #1
(LA VIDE BREVE)

Minncapolis Symphony Orchestra con-
ducted by Antal Dorati. Mercury
MG50146. Price $4.98.

This, {riends, is the lulu of the month!
What a recording! It has just about every-
thing the most avid hi-fi nut could ask for

. exotic Spanish music, alive with color
and rhythm, music that demands a large and
unusual percussion battery, music that is rich
in brass, lavish in woodwind, extravagant
with strings. “Iberia” was originally scored
for piano, but feeling that the piano was too
restrictive for its vast drama, Albeniz had
the score orchestrated by the well-known
Spanish conductor, Enrique Arbos. In the
orchestration, the original 12 piano pieces
were made into a five-section suite, which
is what we hear on this disc. Every one of
the sections is fascinating and loaded with ex-
citing sound, but the section called “El
Corpus en Sevilla” is nothing short of aston-
ishing. Here in a gigantic outpouring of
sound of immense dynamic range, everything
literally explodes! Here is percussion in all
sizes and shapes, little tinkly high percussives,
huge thuds of tympani and awesome blasts
of bass drum augmented by the clangor of
bells. The din is terrific and only the biggest
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To fit over 90% of
all quality arms, use
SONOTONE

CERAMIC CARTRIDGES

because 50

manufacturers use

them now

as original equipment

Concentrate your replacement work around
the standard cartridge of the phonograph in-
dustry. Because Sonotone Ceramics fill the
bill in so many cases, you have less cartridge
lines to inventory and stock. You also cut
down custom fitting and tedious adjustment
...actually save time and money.

Best of all, you give your customers better
sound than they bargained for. Sonotone
Ceramics give out full range—20 to 20,000 cps
—flat, without pre-amp or equalizer. You're
all ways ahead when you stock Sonotone
Ceramic Cartridges.

Order today from your parts dealer. Write
for replacement chart and further informa-
tion about Ceramic Cartridges to:
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RECOTON-
GOLDRING

VARIABLE-RELUCTANCE
‘TURNOVER CARTRIDGE .

Model RG-555
world-acclaimed . .,

the unqualified leader
in design, performance

and flexibility
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¢ New mu-metal shietd and

R
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push-pull coil cancel hum.
] ® New cantilever system for

Mode! RG-555 Cartridge
Frequency response
33Y; rpm record with
compensation for Decca curve.

In Canada: Quality Records, Lid., Toronto

RHecolorl convonarion
52-35 Barnett Avenwe -long lsland Ciry 4, M

high compliance and low
effective mass.

® Frequency response —
essentially flat 20 to 20,000
cycles per second.

® Weight less than 1 oz.
complete.

® Finest quality construction
throughout.
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A BOX IS NOT
A MUSICAL INSTRUMENT

No skilled musical in-
strument maker, including
even those in aboriginal
} tribes, has ever found a
rectangular box satisfac-
tory. IN SPITE OF THIS,
today many HI-FI speaker
ystems proclaim the ulti-
mate in high fidelity, yet
* they employ nothing more
than the most elementary
boxes to perform the
complicated function of
transforming the vibra-
tions of the loudspeaker
into sound.

In the KARLSON PAT-
ENTED* ENCLOSURES,
speecially curved internal and external structures
are used to provide you with the highest perform-
ance capabilities available in the industry today.
Actually the Kuarlson enclosure is one of the most
fabulous musical instruments ever created and is
capable of reproducing every sound from a baby's
breath to the mighty roar of thunder. After long
and rigorous tests, we know definitely that the
Karlson Enclosures can outperform all other units
now available on the market at any price.

Despite  their fantastic performance charae-
teristics these units ave available to you in 20
different models in KIT, UNFINISHED AND FIN-
1SHED FORMS, at prices you can afford, ranging
from $1&.60 to $174.00,

*Pat. No. 2,816,619

SEND FOR OUR COMPLETE CATALOG TODAY
AND LEARN HOW THE KARLSON ENCLOSURE
CAN BE FITTED TO YOUR SPECIFIC NEEDS.

KARLSON ASSOCIATES, INC., Dept RTNS8 l
1610 Neck Road
l Brooklyn 29, New York l
l Please send catalog: l
|
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|
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SAVE & — PAY PART-BY.-PART — HAYE FUN
Assembling the SCHOBER

ELECTRONIC
ORGAN

g

e i 5 g -
Now .you can afford a real, full concert organ, just
like 'those made by the foremost organ manufac-
turers. Because over Y2 the cost is saved when you
assemble it yourself. And it's REALLY EASY: only
24 separate units, all with printed circuits, and
detailed-to-the-smallest-step instructions. In addi-
tion, you purchase each of the 24 kits when you are
ready for it — and can afford it.

You'll get a real kick out of putting the Schober
Electronic Organ* together — and then sitting down
and pulling the stops for Strings, Trumpets, Clar-
inets, Diapasons, Flutes, etc. Electronic Percussion
optional; chimes available.

Compact CONSOLE

One of the many exclusive features of this excep-
tional organ is the handsome console, in a wide
variety of finishes. 1t is equally at home in a tradi-
tional or modern setting, and takes little more space
than a spinet piano.

Complete descriptive booklet and price list are
available on request. And, if you wish to hear the
glorious pipe organ tone of the Schober Electronic
Organ, a 10” long-playing demonstration recording is
available for $2. This is refundable when you order.
Write today and see what a fine instrument you can
get at such a great saving.

The SCHOBRER ORGAN CORF.

2248-A Broadway, New York 24, N. Y.
*Designed by Richard H. Dorf
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“and best hi-fi systems can do this sound full

justice.

The excerpt from “La Vida Breve” is also
very colorful, even if not possessed of such
extreme dynamics as “Iberia.” It is familiar
to most concert-goers, being a staple of the
“pop” classical repertoire.

Dorati is in his element in scores like thesc
and his reading leaves little to be desired. His

~wonderful Minneapolis Orchestra responds

magnificently to his urgings and they sail
through this difficult music with poised assur-
ance. If you hear nothing clse this month,
hear this recording for a super hi-fi treat!

STRAVINSKY

THE FIREBIRD

PETROUCHKA
Philharmonic Symphony Orchestra of
London conducted by Iermann Scher-
chen. Westminster XWN18530. Price
$3.98.

This is a fabulous coupling and a fabulous
buy! This recording is one of the finest ever
issued by Westminster, and that is saying a
lot with a company that is noted for the gen-
eral excellence of its sound. Of the two,
“Petrouchka” is far and away the best re-
cording and the most successful periormance.
Scherchen's ideas about the “Firebird” aren’t
quite in accordance with the views held by
other conductors, especially in regard to tem-
pi. Be that as it may, his is one of the most
exciting “Firebird’s” in the catalogue with
recording that puts it well up on the list.

With “Petrouchka,” we have a superb per-
formance at least equal to Monteux's and
even approaching the lofty plane of the orig-
inal Ansermet reading. In matters of sound,
this is one of the most outstanding recordings
ever made. From any viewpoint—of fre-
quency response, lack of transient or any
other distortion, dynamics, orchestral balance,
acoustic perspective . . . it is just tremendous.
Strings, brass, woodwind . . . all are bright
and ultra-clean. And as for percussion. there
are triangles and cvmbals and other stuff on
the high end, and snares, tympani and bass
drum on the low end used in profusion and
heard in so many ways and fashions you
hardly believe it. There are percussive sounds
on this “Petrouchka” which constitute one
of the most severe tests of a speaker svstem
(and pickup, amplifier, etc.) yvou can imagine.
In one section there are big bass drum blasts
which are very hard to track. and then there
is a section about haliway through where the
scoring is very sparse . . . just bassoon, muted
trumpets, contrabass, stroked cymbals and a
very low, very soft bass drum. I have heard
some big speakers, with big rcputations fail
to reproduce this soft (approx.) 30-cycle
note, and of all the recordings in the LP
catalogue, I think this one with that section
is the most useful for determining just how
good your speaker bass really is! This disc
is worth the price for that test bass alone,
but its other virtues arc equally compelling.

OUT ON A LIMB
Pete Rugolo and his All Stars. EmArey
MG36115. Price $3.98.

Pete Rugolo is loose with his crew again
and that means some fireworks in his high
octane, progressive manncr. Pete has prac-
tically a “Who’s Who” of jazz blowing for
him on this disc . . . to mention just a few
there is Maynard Ferguson with the high-
flyin’ trumpet, Barney Kessel on the guitar,
Shelley Manne on the skins, Dave Pell, tenor
sax, ctc., etc. Pete and the boys give with
some standards like the “Boy Next Door,”
“Smoke Gets In Your Eyes,” “Sunday, Mon-
day, or Always” as well'as a number of those
unique Rugolo originals. The most interesting
of the originals from a sonic viewpoint is
“Ballade for Drums.” In this Shelley Manne
whips up quite a storm but the very last
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minute of this picce resolves itself strictly into
the high percussives where various cymbals
and some bells are struck and/or brushed in
varying intensities. Some of thesc sounds are
almost nothing but very soft, faint, metallic
“swishes.” If vour record is not well-cleaned,
and every last vestige of hum or hiss not
removed from your system, the noise will
override the music.

As always, Pete is given a superbly clean
recording by EmArcy, with just the right
amount of reverb to lend maximum liveness.

ALL THROUGII THE NIGHT
Fred Waring and the Pennsylvanians.
Capitol T936. Price $3.98.

Fred Waring has been knocking out hit
albums for years now, so this is nothing new.
But since Fred has beecn with Capitol, he has
been getting such magnificent recording that
whenever a new album arrives, it’s like meet-
ing someone new and fresh. This impression
is further heightened in the sterco tape, and
if you’ve got a chance to hear the Waring
brand of stereo, don’t miss it! On this disc
Fred is in a quiet and mellow mood and gives
you such things as “Autumn Leaves,” “If I
Had My Way,” “Dear Hearts and Gentle
People,” “Drink To Me Only With Thine
Eyes,” and others of similar persuasion. The
chorus and orchestra sound out, beautifully
balanced, together. The arrangements are
tasteful and tuneful and, as always, Capitol
affords Fred ultra-quiet record surfaces.

HI-FI DRUMS
Buddy Rich, Chuck Flores, Louis Bell-
son, Dave Black, Alvin Stoller, Stan
Levey, Irv Cottler with Woody Herman,
Duke Ellington, Billy May and Jazz All
Stars Orchestra. Capitol T926. Price
$3.98.

This recording is destined to become a clas-
sic for drummin’ enthusiasts. And no won-
der! With some of the best jazz drummers in
the world playing their specialties backed up
by some of the jazz world’s greatest bands,
the sounds on this disc are exciting, to put it
mildly. This is the art of drumming, ex-
pounded in distinctive rides by the experts
and running the gamut of every stvle. There
isn’t space for detailed analysis here . . . it’s
the type o