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ERT[SERVICE

From Your Raytheon

TUBE
DISTRIBUTOR

(ask for them!)
These and many, many other valuable
sales and shop aids are available to you
through your Raytheon Tube Distributor.
Many items are free and the rest are priced
well below normal cost. All of them are
specially designed to help you stimulate sales
and increase service business volinre, and
to help you work more efficiently and
effectively.
The Raytheon Sales Promotion Booklet
is bursting with a magnificent collec-
tion of wonderful sales helps.

Ask your Raytheon Tube
Distributor for a free copy
or write to Department
“A”, Raytheon Mfg. Co.,
Receiving and Cathode
Ray Tube Operations,
Newton 58 Massachusetts.

DEALERS NAME

TELEVISION-RADIO SERVICE
ALL WORK
and FARTS
SUARANTEED

DEALERS NAME

TELEVISIONLRADIO SERVICE

( Sl |
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You Practice

~SERVICING

with Kits | Send You

v Nothing takes the place of PRACTICAL
EXPERIENCE. That's why NRI training
is based on LEARNING BY DOING
use parts [ send to build many circuits
common to Radio and Television. With

. You

my Servicing Course you build the

i modern Radio shown at left. You

build a Multitester and use it to help

Z j make $10, $15 a week fixing sets in
spare time while training. All equip-
ment is vours to keep. Coupon below will

bring book of important facts. It shows
other equipment you build.

| Will Train You at Home in Spare Time

fobe o HAI"U ‘TELEVISION Technician

ETELEVISION

" Making Jobs, Prosperity

25 million homes have Television
sets now. Thousands more sold
every week. Trained men needed
to make, install. service TV sets.
About 200 television stations on
the air. Hundreds more being built.
Good job opportunities here for
qualifiedtechnicians,operators. ete.

N.R.L. Training Leads to

Good Jobs llke These

| TRAINED
THESE MEN

“I have progressed very raps
idly. My present position is
| Studio Supervisor with
KEDD Television, Wichi-
ta.”—Elmer Frewaldt, 3026
Stadium, Wichita, Kans.

“Fix sets part time jn my
shop. Made about $500 first
three months of the year. &
Could have more but thisis
about all I ean handle."—
Frank Borer, Lorain, Ohio.

()

“I've ¢come a long way in
Radio and Television since
graduating. Have my own
¥ business on Main Street.” —
Joe Travers, Asbury Park,
.| New Jersey.

=l didn't know a thing
about Radio. Now have a
good job as Studio Engi-
neer at KMMJ.” — Bill
Delzell, Central City,
Nebraska.

BROADCAST-
ING: Chief Tech-
nician, Chief
Operator, Power
Monitor, Record-
ing Qperator,
Remote Control Operator. SERVIC-
ING: Home and Auto Radios, Televi-
sion Receivers, FAl Radios. P.A. Sys-
tems. IN RADIO PLANTS: Design
Assistant, Technician. Tester, Serv-
tceman, Service Manager. SHIP
AND HARBOR RADIO: Chief
Operator, Radio-Telephone Opera-
tor. GOVERNMENT RADIO: Op-
erator in Army, Navy, Marine Corps,
Forestry Service Dispatcher, Airways
RadioOperator. AVIATION RADIO:
Transmitter Technician, Receiver
Technieian, Airport Transmitter
Operator. TELE- 8 -
VISION: Pick-up {8
Operator, Tele- *
viston Techni-
cian, Remote
Control Operator.

Mail Today-Tested Waylab’eﬁerPay

RADIO & TELEVISIDN NEWS is nuhllsl\ed monlhlv va ZH1- Dn\.lﬁ I‘ubllihinl! Compnﬂy
Office, Chicig
Rudio & Telev hllon

Chicaro 1. TIl. _Eqter: a8 second.class matter .J
ment. Otiawa, Cmnun as second-class matter,
July, 1956

t the Po!

164 i s1
SUBSCRIFT ION RATES:

You Practice

BROADCASTING

v with Kits | Send You

Aspart of my Communications Course
I send you parts to build low-power

Broadeasting Transmitter at left.
" Useit toget practical experience. You

put this station “‘on the air” . . . per-
B form procedures demanded of broad-
casting station operators. An FCC
Commercial Qperator’s License can
| be your ticket to a bright future. My
(Communications Course trains you
o get your license, Mail coupon
Book shows other equipment you
build for practical experience.

Americas Fost Growing Industry
Dffers You Good Pay, Success

Training PLUS opportunity is the PERFECT COM-

BINATION for job security, advancement. When times

A are good, the trained man makes the BETTER PAY,

£ | gets PROMOTED. When jobs are scarce, the trained

3. & smitn, peesidens  Man €njoys GREATER SECURITY. NRI training can

Motienal medie Institere  help assure you and your family more of the better

Weshington, 0. €. things of life. Radio is bigger than ever with over 3,000

Our 40th Year broadeasting stations and more than 115 MILLION
sets in use, and Television is moving ahead fast.

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

My training is practical, complete; is backed by 40 years of success training
men at home. My well-illustrated lessons glve you basie¢ prmcxples you need
and my skillfully developed kits of parts “bring to life’” things you learn
from the lessons. [ start sending you special booklets the day you enroll,
that show you how to fix sets. Multitester you build with my parts helps you
discover and correct set troubles, helps you make money fixing neighbors’
sets in spare time while training. Many make $10, $15 a week extra this way.

Mail Coupon— Find Out What Radio-Television Offer You

Act now to get more of the good things of life. I send actual lesson to prove

NRI home training is pmcucal thorough. My 64-page book “How to be

a Success in Radio-Television” shows what my graduates are doing and

earning. It gives importantTf:l\cts abot’xls ﬁ'm{rpc;pportunit}es ian:}dic»

elevision. Take NRI training for as little as

AVAILABLE $5 a month. Many graduates make more than
to all qualified

the total cost of my training in two weeks,
VETERANS

Mail coupon now to: J. E. SMITH, President,
UNDER G.I. BILLS

Dept. 6GIS, National Radio Institute,
Washington 9, . - X
Our 40th year.

MR. J. E. SMITH, President, Dept. 6GE
Natienal Radio Institute, Washingten 9, D. C.
Mail me Sample Lesson and 64-page Book, FREE
{No salesman will call. Please write plainly.)

cedseisarbibarsaben Age.oovoins

................ Zone....State. ...

wtite in date

VET of discharge

\Vllllnm B Ziff, Chairman _of the Boaru (1046.1953), at_64 E. Lake S$t.,
o, Il nder the acl of March 3. 1B79. Authorlzed by Post Office Depart.
hew s—one year UU. S. and possessions, and Canada 34.00; fan-American

Unlon ¢ountries $4.50: all other foreign countries $5.00.
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TELEVISION

NEWS

Average Net Paid Circulation 229,357

Radio News Trademark Reg. U. 5. Pat. Office ¢ T T News T Reg. U, 8, Plt-'Oﬂe.-
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EDITORIAL—INDUSTRY NEWS

For the Record........... 560600 0000086000 0600 00060006030000000 O. Read 8
Spot Radio News............................... Washington Correspondent 14
New TV Grants Since Freeze Lift................. ... ... ... ... . 14
New Designs in Tube Envelopes..................... oo .. 42
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Transistorized Guitar Amplifier......................... Payl Penfield, Jr. 43
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A 20-Watt Amplifier System..... ...t 64
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AMATEUR AND COMMUNICATIONS
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A Portable Ultrasonic Protection System............. Louis E. Garner, Jr. 52
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Electronic Latching Relay.............vvuieeernnnnennnn. Rufus P. Turner 123
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Prepare Now... in spare time at Home. .. for a New,

PROFI m BLE, INTERESTING FUTURE
TOMNMATION

TELEVISION
RADIO- ELECTRON/CS

RADIO CHIEF OF ILE DE FRANCE
FRENCH LUXURY LINER PRAISES D T |

Radio Chief—Jean Desmas Says:?

“Your Training Organizalion in Chicago

“I® is known not only throughout Europe.
-r’kbul also in many parts of the world as
" one of America’s finest Telewsxon Radio
and Electronics {raining cenlers.”

JACK DEMPSEY

Former World's Heavyweight Champion
TELLS WHY HE'S PROUD ¢

TO B
wn D T 1

WITH

® | have been greatly impressed with
D T I'’s wonderful spirit of friendli-
ness and sincere determination to
help its students make good in Tele-
vision-Radio-Electronics.

® ladmire its remarkable 25 year record
of helping men build brighter futures.

® | also admire the business policy of

Prepare At Home Or In Our Chuago Laborulory. |

See for yourseif how readily you may prepore at home, or in our modern Chicago
laboratories, for a good j{ob or business of your own in one of America's most promis=
ing, fast-growing fields—TELEVISION-RADIO-ELECTRONICS.

If you train at home you get {1) the use of a 16-mm. movie projector and 16 reels
of animated movies to help you learn important points faster . . . easier, (2) mod-
ern, well illustrated lessons and {3) sixteen shipments of electronic parts enabling
you to get valuable practical experience from over 300 projects—including building
and keeping the electronic equipment shown below. And upon completing training,
you have the optional privilege of building and keeping a big 21 INCH TV Set. (DT |
offers another home training in Television-Radio-Electronics, but without the TV set.)

Get the full story. Mail coupon today!

its management and the thoroughness
of its large faculty of instructors.

® Never have I heard young men praise
a school as enthusiastically as do the
students and graduates of D T I.They
are its best boosters.

Tlnck

Build ond kcep this BIG DTI
Enginecercd TV set—easily
converted to U.H.F. (DTl offers
another home training, but
without the TV 1et.)

I LAUD DT1's
—"“Jﬁ:‘{' “"HOME MOVIES
—L "IN CONGRESS
\t;V -D T |’s remarkable home

i@ training benefit of viswal
< training MOVIES has been )

3 \ ! | 7
- =il F
e\ oscuoscon KAL)
// MEMBER OF NATIONAL HOME STUDY COUNCIL
praised from the floor of

114+ the House of Representatives in Woshington, D.C. and (i AR M A I l c o U P o " T o DAY !

"0 recorded in the Congressional Record. g

If subject lo military service, th "0One of ica’s F t i DS DeVRY TECHNICAL INSTITUTE
' U gl e TS | s e : 4141 BELMONT AVE., CHICAGO 41, ILL.
information we have for you } Electronics Training RO \
should prove very helpful. P i Centers” / 1Y Dept. RN-7-M
Mail coupon today. AN n .9 ' ] | would like your valuable information-packed publication showing
!-| s i “'r’ ' ; = how | may get started toward a good job or my own business in
i Sas - 3 r';\lfi =17} 'TE‘ = ‘lI Television-Radio-Eiectronics.
) ) " Name Age
{rrEasg PRINT)
0 O Stree! Apt
S . - City Zone State
3 ~ D 1005 D T |'s Training is Available in Canada

July, 1956

www americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

HOW SPECIFIC DO YOU LIKE YOUR SPECS?

Amplifier specifications can be written many ways. In the first
column the specifications of the Altec Lansing 340A ampli-
fier are presented in the spectacular manner that has become
popular for high fidelity products. Next to these amazing fig-
ures are the specifications of the 340A as published and
guaranteed by Altec. It's easy to see that the Spectacular
bears little resemblance to the complete Engineering Facts;

POWER should be expressed in continuous watts (not instant
peaks) over a stated frequency range with a specified maximum
distortion, otherwise the rating can refer to an overly distorted
output level or to a power peak at only one frequency.

that useless data is given and necessary facts and figures are
glossed over or omitted entirely. When you are comparing
amplifiers don't be misled by comparing the Spectacular
with the Engineering Facts. Both may be true but only the
Engineering Facts give a true picture of performance. Altec
Lansing specifications are always technically complete, a
true engineering report of quality performance.

340A

SPECTACULAR ENGINEERING FACTS

100 watts (peak)
50 watts continuous
at 2% distortion

35 watts continuous from
30 to 22,000 cycles with
less than 0.5% distortion

FREQUENCY RESPONSE should be given at a stated power
output since an amplifier’s response curve can vary drastically
with changing output powers.

within 1 db 5 - 100,000 cps
0 to 5 watts output

within 0.1 db 30 - 22,000 ¢ps
0 to 35 watts output

within 1 db
5 - 100,000 cps

DISTORTION varles with frequency and power output (see
curve) and should be stated at full power over a specific range,

otherwise it may refer to the lowest distortion polnt in the mid-
range.

0.2% at 35 watts less than 0.5% 30-22,000 cps
at 35 watts ;
less than 0.2% 30-22,000 cps

at 5 watts

INTERMODULATION should be measured at full power
using a low (under 45 cps) test frequency. Use of a higher

0.5% at 15 watts
60 cps and 7 ke,

1.0% at 35 watts
40 cps and 2 ke,

frequency and a selected lesser power output results in an 4:1 ratio 4:1 ratio
unrealistically low Intermodulation figure.
30C 100C 1KC 10kC  22KC 10 20C 100C 1KC 10%C  20KC 100KC  200%C
15 T {EN Y F
I T T T .
T Tharmonic distortion vs. frequency response — | 1.0 a + - 0.0
35w £ *
30w\ [ 35w 05 - h,
= 3] ® 5.008
zsw/. 25"|N' relative frequency response
s L[] LI LT

340A
$159.00

For Spectacular Specifications or Engineering Facts,
the Altec 340A power amplifier is the quality
choice. Ask your Altec Dealer to show you the 340A and
the beautifully styled Altec 440B preamplifier.
You'll find they are above comparison.

The Engineering_Facts given above represent the minimum
manufacturing standards for the 340A power amplifier.
Every 340A is thoroughly tested and carries the Altec
quality guarantee that it will meet or exceed these
published specifications,

®

LANSING CORPORATION

Dept. ITTM

9356 Santa Monica Blvd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13, N. Y.

RADIO & TELEVISION NEWS
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Learnto Service TV Sets-

any make or model-Quickly

stemn New ALL PRACTICE Method
trains you at home to become
aProfessional TV Serviceman

/ R nsthr] You learn the time saving techniques,

are lenty© ee i .
4":!: re P mow-how and Skil methods used by top TV Servicemen
= - = This is 100% learn.hv-doing, practical training. NRI supplies all necessary

equipment, all tubes. 1ncludm" a 17-inch piciure tube; and comprehensive
manuals coveriug a ll:orounhlv planned program of practice. You learn how
experts diagnose TV receiver defects quickly. You easily learn the causes of
(lefect:——audlo and video—and how 1o fix them accurately,

You get actual experience aligning TV receivers, iselating complaints from
scope patterns. eliminating interference, using germanium crystals to rectify
the TV picture signal, adjusting the ion trap and hundreds of other valuable

Professional techniques, UHF and COI.OR Cfeate
Growing Opportunities

To cash in on the present UHF and the
coming COLOR TV boom you’ll need
the kind of knowledge and experience
NRI'< Course gives. You'll get practice
installing front-end channel selector
sirips in modern UHF-VHF receivers.
You learn UHF servicing problems and
their solution. Mail the coupon now.
Discover how NRI’s new course in
PROFESSIONALTELEVISION
SERVICING meets the needs of the
man who wants to get ahead in TV
Servicing.

Not for Beginners

If you have some knowledge of Radio-TV fun-
damentals. or have had some Radio Shop expe-
rience or some Ladlo
school training. this
course 15 FOIR YOU.
Mail conpon todav. Ad-
dress  National Radio
Institute. Dept. KGET.
16th and 17 $ts., N.W

Washington 8. D. C.

17" Picture Tube, Components
for a TV Receiver, Scope,
Signal Generator, HF Probe —
all included in introductory
price under $200-Easy Terms

If you want to go places in TV servicing. you
will act quickly to find out what vou get,
what you practice. what you learn and how
NRI's new course in Professional Television
Servicing will help vou advance through het-
ter technical knowledge and iraining. Se¢ A\
pictures of equipment supplied, read what }
vou practice in hook offered FREE 1o ambi-
tious men with some knowledge of Radio
or TV fundamentals, Find out ahout this
ALL PRACTICE Professional TV Servicing

COUPON BRINGS IMPORTANT

National Radio Institule
Dept. 6GET, 16th and U Sis., N.W,
Washington 9, D.C.

Pleasc send my FREE eopy of ““How lo Reach the Top in TV Servicing.”

-u-u-—‘-ﬂ
-----_-J

How TO L understand no salesman will eall.
N B bbb B L s i 5 S b abis i o it o B B AgCis i biby
TOP
Get this book and judge for yourself how this course will
IN TV further yonr ambition 1o reach the lop in TV Servicing AT FESS o s une o s s B il bbb g G S b dsb mabh il g abibas B sl didi s
or help ta bnild a more secnre husiness of vour own in
SERVIC‘NG ‘ TV. Many of lomorrow's top TV Servicemen . . . men iy e D s by b e MaE G # i N 1 N e WS
who can service any make, any madel, UHF, VHY or | AU''ROVED MEMBEL National lome Study Couneil.
Color TV . . . will he gradunales of this training. Mail
the coupon new. There is no ubligalion. L Yy ' ¥ r v« 5 R 5 B R 3 0 3 O B N 3 3} .} J
July, 1956 7
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. 2 ]%6 inch

LONG |

% inch
DIAMETER

WEIGHS
ONLY

1.3 ounce

NEW TV

649

LAVALIER
DYNAMIC

So small—so light —you hardly know
it’s there! Designed for concealment
and mobility, the E-V 649
Miniature Lavalier Dynamic”
Microphone has remarkably efficient
pick-up. Response is smooth,
peak-free, 70 to 13,000 cps. Qutput
—62 db.* Can be hung on neck
cord close to chest for free use of
hands; or used on desk stand or in
the hand to meet varying program
requirements. Extra-rugged for
constant everyday use.

Omnidirectional. Pop-proof wire-mesh grille
minimizes wind and breath blasts, Indestruc-

tible Acoustalloy diaphragm. Impedance 50
ohms, easily changed to 150 or 250 ohms. |

“Referred to .0002 dynes/cm2

Available from E-V Authorized Distributors.
Write for Bulietin N67

EleéthhoYores

ELECTRO-VOICE, INC. ® BUCHANAN, MICHIGAN

High-tensile aluminum
case finished in TV gray.
Supplied with 30 ft.
cable, neck cord assem-
bly and belt clip.

Model 649. List, $115

Normal Trade
Discount Applies

RADIO SHOWS THEN AND NOW

I AM, at this moment, attending our
34th “Parts Show” in Chicago. Many
changes have been noted since 1922
when, in this same metropolis, I en-
tered the Leiter Building to visit “The
Chicago Radio Show.” My job, at the
time, was to ‘'service” Radiola, Fada,
Grebe, Tuska and Westinghouse radio
sets at the Ceniral Electric Company.

The technique of ‘'service’” in those
days consisted of either replacing a

| burned-out vacuum tube or a “B” bat-

tery. Commercial radio receivers were
still something new. For several years
the public had been building its own
receivers from data published in Rablo
& TeLEvISION NEws (then Radio News)
and little “know-how" was required to
diagnose the few ills that beset the ra-
dio receiver of that era. The only test
instrument required was a low resist-
ance voltmeter.

So-called “Radio Shows” were open
to the general public for many years
and at the one we attended in 1922,
more than 20,000 individuals paid ad-
mission to witness the latest products
of this industry. Primitive machines
on display (considered marvelous
when wireless first was demonstrated)
recalled memories of the immortal
Binnes and the ill-fated ‘‘Republic”
match box and finger-ring receivers.
There were plenty of radio cabinets
of the Chippendale, Sheraton, and
Queen Anne designs, also the Aeriola
Grands. A limitless number of home-
made receivers included the regenera-
tive, Hertz. Neutrodynes, and a few
sets recognized commercially as being
produced by established manufac-
turers.

We recall vividly the displays of
workmanship from high school stu-
dents. Several wood-turning exhibits
showed how variometer parts could be
easilv made from data supvlied by
this publication and from weekly “how
to" radio projects in the newspapers.
Contests were held for making the
best radio novelty, the best loudspeak-
er. and the best regenerative detector
and amvlifier receiver designed to
overate over a wavelength range of
from 175 to 600 meters. Local music
dealers participated in these early
shows as well as a few manufacturers
of sets and parts. Crystal detectors,
loose couplers,. variometers, and other
components were displayed and the
public was told how to make them.
An open forum introduced the topic of
nresent business and future business,
fads, and the question of formation of
a National Radio Jobbers Association.

Radio “bootleggers” were denounced
and claims were made by a Boston
concern to the effect that it was the

www americanradiohistorvy com

only licensed crystal detector maker
in the country.

Several forums were held during the
Show to discuss radio prices, deliv-
eries, the maintenance of newspaper
interest, dealers’ service to customers
(a very vital subject indeed, for such
service was badly neglected), and an
effective method of reaching the farm-
ers. Other meetings were devoted to
civic matters, connected with radio,
on an industrial level,

Alexander Eisemann, President of
the National Radio Chamber of Com-
merce, addressed the convention from
New York City. He said that “‘quan-
tities of radio apparatus are made to
sell but not to use. Radio factories are
springing up all over the country and
thousands of manufacturers, without
previous experience, are building what
they call radio outfits. These are built
in so-called radio laboratories, but
just as being born in a stable does not
make one a horse, much of this ap-
paratus called radio-receiving outfits
fails to receive.”

Many of the early pioneers of radio
and television are still alive and very
active in our industry. Each year I
look forward to the annual get to-
gether of ‘“Radio’s Old Timers” and
to recall the early days when our An-
nual Show was more of a public than
an industry affair.

The electronics industry has grown
so tremendously in recent years and
merchandising methods have changed
so radically that our annual Parts
Show. due to space limitation, is now
confined to the manufacturer, his rep-
resentatives, and his distributors.
Even with this limitation. our annual
Show, to which the public is no longer
admitted, dwarfs the early displays
attended by the public.

Forecasts made in 1922 are indeed
interesting to those of us who have
grown up with this industry. It was
stated at the Chicago Radio Show that
“radio is fast becoming a part of
American home life, and when a large
percentage of American homes are
fitted with radio outfits, a great public
demand will have been created for
broadcasting. This demand will make
itself felt in a political manner and it
is conceivable that Mayors and Gov-
ernors may be elected because they
gave the public better broadcasting
than their predecessors.”

To the above quotation we add the
magic word “TV.” We are about to
witness, in 1956, the fruition of TV as
the most influential dynamic force in
the history of politics. It is made pos-
sible by the pioneer experimenters of
yesterday. . O.R.
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ALLIED’S 1956

value-packed 324-page
CATALOG

the only COMPLETE catalog
for everything in electronics

FEATURING SUPER-VALUE knight-kits

BUY DIRECT AND SAVE! Select from
America’s top quality equipment in
precision-designed kit form—everything in
build-your-own Test Instruments, Hi-Fi
kits, Hobbyist kits, Ham Gear—easiest to
build and you SAVE MORE!

FEATURING EVERYTHING IN HI-FI

Make your money-saving selections from
the world’s largest offerings of complete
Hi-Fi music systems and components—all
the quality lines available for immediate
shipment from stock. Own the very best in
Hi-Fi for less!

ol Moet Cruaplete Stk

Huge Listings of Parts, Tubes, Transistors, Tools,
Books ¢ TV Tubes, Antennas and Accessories
e Test and Lab Instruments « P. A, Systems and
Accessories o Recorders and Supplies
o Amateur Gear ¢ Specialized Industrial
Electronic Equipment...

Get every buying advantage at ALLIED:
fastest shipment, expert personal help, lowest
prices, assured satisfaction. Make your
selections from our 324-page 1956 Catalog
packed with the world’s largest selection
of quality electronic equipment.

send for the
leading electronic
' supply guide

EASY-PAY TERMS

Use our liberal Easy Payment Plan
—only 109, down, 12 months to pay
—no carrying charges if you pay in
60 days. Available on all orders over
$45, including Hi-Fi, P.A., Kits, Re-
corders, Test Instruments, Amateur
Gear, etc.

ALLIED RADIO CORP,, Dept. 1-6-6
100 N. Western Ave., Chicago 80, IIl.

oOuwe 35t Lyear

I
0
| [ ] Send FREE 324Page 1956 ALLIED Catalog.
I
|
l

Name
ALLIED RADIOI| ...
World’s Largest Electronic Supply House City i —
e —_—_—_—_—_-—--J
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These 10 Types Offer Proper Replacement
For Original Communication Equipment
Here is a 6 volt vibrator for EACH 6 volt operation
and @ 12 volt vibrator for EACH 12 volt operation! ?
Old Number New Number “’45.;"“’ THE RADIART CORPORATION

6 12
5515 5;:; 67":; RO CLEVELAND 13, OHIO

5518 5718 6718 Y %) VEBRATORS o AUTO AERIALS « TV ANTENNAS
5721 6721 ) ROTORS » POWER SUPPLIES
5722 6722
5725 6725
5805 6805
5820 6820
5821 6821
5822 6822
5824 6824
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Add Technical Training

To Your Practical Experience - c ‘
GCET YOUR FCC LICENSE | =55

LICENSE

INAHURRY! 2=

a® Be 1
Then use our Amazingly E#ecﬁve e u::::e;;“m F
JOB-FINDING SERVICE your @ip £ie RE E ,/

® TELLS HOW~

v | WE GUARANTEE | ®TELLS #oW/~

GUARANTEE EFFECTIVE JOB-FINDING SERVICE
1t you tat 1o pars your | TO TRAIN ANB COACH YOU HELPS CIRE TRAINEES GET BETTER JOBS

X leti e ge
SRayFeliE ReomPISIEY SPARE TIME UNTIL YOU GET Here Are Just a Few Recent Examples of Job-Finding Results:

our course, we guaran-

1ee. to continue your ELECTRONICS TECHNICIAN

training without addi- o1 = .

f X am now employed by the Collins Radio Company as a Lab Techniclan. (This job

tional cost of any kind was Msted in your bulletin.) I have used the information gathered from your conrse
you successfully in so many ways and 1 know that m¥ training with CIRE helped me a great deal

until
o to cbtain this job.'
obtain your Commer. If you have hod any practicol experience— Charles D. Sindelar, Cedar Rapids. lowa

cial License. amateur, Army, Navy, radio repair, or AIRLINES

experimenting. '
P 9 I replied to the Job Opportunities you sent me and 1 am now a radio operator with
American Airlines. Xou have my hearty recommendation for your training and your

. TﬂLs HOW = Job-Finding Service. >
James A. \Wright, Beltsville, Md.
Employers make JOB OFFERS Like These INDUSTRIAL ELECTRONICS

“Upen my discharge from the Navy I used your Jobh-Finding Serviee and as a result

|'O Our Gl‘aducﬂ'es Every MOnfh 1 was ym&{g\ﬁdd})&‘s’ﬂ)ﬂ!. American Aviation in electronic
a— Y . -

Transcontlnental Airline: “"American Alrlines s vers much interested in receiving OURS 1S THE ONLY Glen A. Furlong. Fresno. Calif.
ap;lrlicnrions trom CIRE trainees. We have immediate need for techiicians in many E(‘)JlTRESE SJIﬂPG:
citles ; ~
West Coast Manufacturer: "We are currently in need of men with clectronics train- SUPPLIES FCC- ounHCG Tw‘f,”,ty'osu,ref::,,",:fffl e meloyensas groof
Ing of exberience in radar maintenance, and we would appreclate If vou will refer IYPE EXAMINA-
interested Dersons to us.’’ : TIONS WITH ALL
Letter from nationally.known Manufacturer: "'We have a very great need at tho ‘F'lstAsLO;J’ESSTSA L]
present time for radlo electronies technielans and would abbreciate any helpful sug- -

GET ALL 3 FREE/

gestlons that you may he ahle to ofrer.
These are just a few exam9les of the job offers that comé to our office period. b
——

ically. Some licensed technlcian filled each of these jobs . . . it mloht have p
I MAIL COUPON NOW ¢

been you!
-----------------I

SAMPLE -
CC LESSON Snplimmnd

HERE’S PROOF FCC LICENSES ARE OFTEN

SECURED IN A FEW HOURS OF STUDY : | clevetand tusiate of Rasin Sicteon i
. m 5 evelan nstitute o adio Electronics
With OUR Coaching AT HOME In Spare Time. ;. | Desk RN-92—1900 Euclid Bids., Cleveland 3. Ohio
5 Name and Address License Vessons (Address to Desk No. to Avoid Delay) l
A 1C Ronaid H. Person ® o . . - a
SEEILIIT e wwen 1 BRSSO
I sam! - e v informa; s TTA ¥ -
ilton L Gejgler, ET3" ° 1777 _ [ § T EER UL o gl moor it new Taformivion lacki
l\-lurvin. F. Kimball e ERLA S 26 weeks — — PLEASE PRINT CLEARLY l
Lafayette, Ind.............2nd 21 weeks | i 1
L. M. oning \\>< B MAME ceweniirnn s srma s i oo s b A Bumaldcaliang "
Harlington AFB, Tex........2nd 16 weeks &
John E. Hutchison AT | N i [ ]
Bluefield, W. Va.. .. ........ 1st 27 weeks / \ . 1 ADDIRESS  dtise s aebddos s ird sabhbbypbt bhdd bumsid 3 e b amam: gor=es 1
Carl E. Smith, E. E., Consulting Engineer, President (e T CITY ciiidaiinsseswyrns dwrewesssiatsnsss ZONE..... STATE.....cvierenas i
CLEVELAND INSTITUTE OF RADIO ELECTRONICS L . i soscial DR PROMPT RESULTS. fSENDUAsIRAMAldLF
- P ith -, ol
DESK RN-92, 4900 Euclid Bldg.. Cleveland 3. Ohio \/ PR oo Trarn g iee Mvallebie tg Canadisn Residents I
ember, National Home Study Council | e T T L R
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NEW SERVICE-DESIGNED 1X2-A/B

NEW SERVICE-DESIGNED 6ALS5

G-E SERVIGE-
94/, OF YOUR

With 20 popular types you cut call-backs,

Ready: 6 brand-new Service-Designed Tubes for increased volume!

NEW 1X2-A/B. New filament shield post
(lightning rod”) helps to neutralize electro-
static pull of anode, reducing filament pull-outs
t0 a minimum.

@ Filament has special new coating that ad-
heres closely, and will not flake off and expose
the wire. Cuts tube arc-overs.

@ Tubes are life-tested under actual operating
conditions, including peak voltages that will be
encountered. Assures dependable performance!

NEW O6BK7-A, 6BQ7-A, 6BZ7. Inproved
heater design provides better heater-cathode in-
sulation. Cuts shorts to a minimum, acts to pre-
vent tube burn-outs.

@ Heater-cathode leakage is greatly reduced.
Gives improved tube operation, and stabilizes
tube performance.

@ High zero-bias Gm. This increases tube
gain and improves TV reception in fringe areas,
giving a clearer, sharper picture.

PROTECTS

AGAINST

FILAMENT
PULL-OUTS,

YOU CAN
CROSS OFF
HEATER-CATHODE
SHORTS !

NEW 6ALS. New, advanced heaterdesign limits
initial voltage surges when tube is used in early-
model series-string receivers. Same advantage
applies in parallel-connected circuits. Tube
flash burn-outs are greatly reduced. Vertical
bars at right show approximate drop in initiat
voltage surges beiween heater of old tube and
new Service-Designed 6ALS.

@ New heater design also minimizes heater-
cathode leakage. This is an important “plus”
in AGC and video-detector applications.

NEW 6CB6. New spraved micas combat inter-
element leakage, improving AGC performance

by reducing any tube leakage in the controlled
G6CBG stages.

@ Special-alloy screen grid .gives superior
heat dissipation. Result: freedom from G, and
G- grid distortion and shorts.

@ High zero-bias Gm, for improved fringe-
area reception. Helps make the new 6CBG6 a
better-performing, more dependable tube!

—

b

HEATER VOLTAGE
SURGES
REDUCED.

T __.'—::‘
T ow
Tvuse LTT1T
1 " NEW .:|'
_ 6ALS

REGULAR MICA,
DEPOSITS WILL
CAUSE LEAKAGE.

st
£ PN

N o

NEW, SPRAYED
G-E MICA IS LEAK-
AGE-RESISTANT!
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NEW SERVICE-DESIGNED
Al

i
gy

6BQ7-A

N %}L:
I

6BK7-A

DESIGNED TUBES MEET
REPLACEMENT NEEDS !

please customers on more than half your TV tube sales!

6BZ7 NEW SERVICE-DESIGNED 6CBé6

VERY ncew General Electric Service-Designed

Tube increases your profit opportunity. The
6 new types now available give you 20 Service-
Designed Tubes in all . . . and by actual sales count
for the year 1955, these 20 tubes meet 54 percent
of your total TV replacement requirements!

Customer goodwill gets a big boost when you
can put long life, improved performance into over
half the tube sockets you fll! Call-back costs drop
sharply. Your tube inventory needs are consoli-
dated — for General Electric Service-Designed
Tubes give top performance in «// chassis!

G.E.’s first group of Service-Designed Tubes met
29 percent of all TV replacement needs. Now your
sales potential is nearly doubled. Still more Service-
Designed Tubes are in development . . . will in-
crease your share of the tube market further.

Progress Is Ovr Most Important Prodluct

GENERAL @3 ELECTRIC

Stock and install G-E Service-Designed Tubes!
They cost no more than other tubes, are fully in-
terchangeable with prototypes. They're widely
advertised, nationally popular. Your G-E tube dis-
tributor has them. Phone him today! Twbe De-
partment, General Electric Co., Schenectady 5, N. Y,

THESE 20 TUBES ARE ““MONEY IN YouUR POCKET**!

g:f. onur‘;h{.s list of (?eneral Electric Service-
wa"g' eA hul::es -« 0t will fit neatly in your
4 andy guide to types availabie!

183-G71 6AV5-GA

6BQ7-A 6 -
1X2-A/8 SAX4-GT 6BX7-GT 6.:::6 oA
:lYJ;—GA/Gl 6BG6-GA (1544 SSN7-GT
-GT -
o 6BK7-A (214 73 125N7-GTA
25¢D6-Gn

68Q6-
6-GA/6CUS 258Q6-GA/15¢U6

e

161-1A3
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FIRST IN

EXACT REPLACEMENT.

name.

1

MERIT COIL & TRANSFORMER CORP.

4427 N. CLARK S8T., CHICAGO 40,

ILL.

14

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

A SENSATIONALLY DIFFERENT re-
allocation plan, that would shatter
completely the present system, was
under investigation by the Commis-
sion as this column was being pre-
pared. The radical proposal calls for
the exclusive assignment of the ultra-
high channels from Chicago east, with
Chicago down to New Orleans sug-
gested as the dividing line, and every-
thing west of this demarcation pre-
dominantly in the very-high camp.

The bold move was based on the con-
clusions that the dozen v.h.f. channels
we now have are not adequate for a
nationwide competitive system; the ul-
tra-highs must eventually be used and
must be given a lift so that they will
surely succeed; and three or more
competitive outlets must be provided
in all or as many of the hundred basic
markets as possible,

Aware of the complexity of the
change, the plan noted that v.h.f. op-
erators falling in the u.h.f. area would
have a transition period of at least ten
years (perhaps twelve) to amortize
their very-high equipment costs. The
proponents of the far-reaching idea
also said that sometime during the

changeover period, perhaps about the
middle, v.h.f. operators would be re-
quired to begin dual telecasting on the
higher bands, as well as the v.h.f.
channels. It was believed that during
the transition period, the ultra-highs
would certainly advance to a point
where all of the shortcomings now
present would disappear and u.h.f.
transmission and reception would be
comparable to current very-high serv-
ice; perhaps improved, particularly in-
sofar as noise problems are concerned.
Present very-high area listeners would
not suffer coverage loss, it was said,
because extra ultra-high stations
would begin operating and supply sig-
nal coverage originally available from
fewer channel 2 to 13 stations.

Those favoring the plan say that the
high-density population area in the
eastern part of the country does not
require broad very-high coverage; con-
centrated transmissions by many sta-
tions can do the job just as effective-
ly, and u.h.f. can provide such service.

THE FIERY NETWQRK-DOMINATION
probe, underway in Washington for
many months, was hit by a blockbust-

Continuing the listing of construction permits granted by FCC since
lifting of freeze. Additional stations will be carried next month.
STATE CITY CALL CHANNEL FREQUENCY POWER*
Idaho Pocatello 6 82.88 69
Maine Presque Isle 8 180.186 11.8
Nebraska Omaha _ 7 174-180 39.45
New York Elmira — 18 494.500 15.4
(Satellite)
Virginia Bristol 5 76-82 100
NEW CALL LETTER ASSIGNMENTS
California Redding KVIP 7 174-180
California acramento KGMS-TV 46 662.668
Pennsylvania Philadelphia WSES 29 560-566
Kansas Enaign KTVC [ 82.88
CALL LETTER CHANGES

Colorado Grand Junction KREX-TV 5 76-82

{formerly

KFXJd-TV)
Colorado Montrose KFXJ-TV 10 192.198

(formerly

KREX-TV)
Ohio Cleveland WIW.TV 8 180-186

(formerly

WXEL}
New York Albany WCDA 41 632.638

(formerly

WROW.TV)
New York Hagaman WCDB 29 560-566

{formerly

WAST)
*ERP-=(effective radiated power, kw.}
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RCA offers you the
finest tramm

at home In
Radio-TV
electronics,

TV servicing,
Color TV

SEND FOR THIS FREE
BOOK NOWT ot it e

at a time. This 52 page book contains complete
information on Home Study Courses for the be-
m ginner and the advanced student.
I :C: ln_s’;u’e_s,_lnc_.. :o:e_SILy_N-; 6._ ------ ———
d ® 350 West Fourth Street New York 14, N. Y. IMPORTANT

Without obligotion, send me FREE CATALOG
RCA INSTITUTES, INC.

on Home Study Courses in Radio, Television Be sure to write

|

!

!

: and Color TY. No salesman will call. for RCA Institutes
A SERVICE OF RADIO CORPORATION of AMERICA | ™ o e

350 WEST FOURTH STREEL NEW YORKI4,N.Y. | A Radio-TV course

l City. Zone State

b e
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WORLD'S FINEST ALL-TRIODE AMPLIFIER -«

THE

SH

EQUIPPED WITH POWER MONITOR AND Z-MATIC

7
=
—A

55 Watt Amplifier

LENTY OF POWER for your present — and any possible fitire needs.

The new Model 55-A is a laboratory instrument designed for home
use. Delivers 55 watts at less than 1% distortion — and handles 110-
watt power peaks! Drives even the lowest efficicncy loudspeaker system
to full output. Exclusive FISHER PowEer MonITOR, a full-size, illumin-
ated Power Output Meter, makes possible correct adjustment of output
tube bias. It also indicates avcrage audio power. Completely new
Z-MaTic Variable Damping Factor Control. Has three times the range
of ordinary controls. Massive transformers, laced cable wiring, terminal
board construction — all are in the FISHER tradition. $'| 69.50

Qutstanding Features of THE FISHER 55-A

m Less than 1¢% harmonic distortion at 55 watts (0.05¢% at § watts, 0.08¢% at
10 watts.) ® Handles 110 watts peak. B IM distortion below 0.4¢ at 10 watts
(0.8, at 45 watts, 2¢% at 50 watts.) ® Uniform response +0.1 db 20 to
20,000 cps. (within 1 db, 5 to 100,000 cps.) ® Powcr output constant within
1 db at 50 watts, 15 to 60,000 cps. ® Hum and noise better than 92 db below
full output! ® Bjas Control to balance output tubes. B Z-MiTIC provides
variable damping. from 32 to 0.08. ® Less than 1 volt input produces full out-
put. ® Tnput Level Control. ® 8 and 16-ohm output impedances. B Auxiliary
AC receptacle. s1ZE: 1434”w. x 9337d. x 8%~ high. s{iprinG WEIGHT: 50 Ibs.

Price Slightly Higher 11 The West

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP.-21-23 44th DRIVE-L. L CITY 1, N. Y.
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er report a few weeks ago, which
came from the office of the former
chairman of the.Senate Interstate and
Foreign Commerce Committee, Sen-

ator John W. Bricker, and bluntly
tagged the networks as the . . . “yoke
of economic dominance.”

The Senator's essay, titled “The

Network Monopoly,” asked that the
FCC bhe authorized to regulate the
networks, and that service areas of ex-
isting v.h.f. stations in high-density
zones be reduced, to protect market
value, by lowering power and antenna
heights.

Commenting on the profits made by
the networks, the Senator said that
the two major systems . . . “exercisc
a stranglehold over the entire indus-
try."”

A NEW TYPE OF RADIO TELESCOPE,
a microwave spectroheliograph, will
soon begin the task of exploring the
sun’s turbulent atmosphere, under the
direction of the Air Research and De-
velopment Command’s Air Force Office
of Scientific Research.

Based on an idea conceived by mem-
bers of Stanford University, the de-
vice will be used to pick up solar mi-
crowave radiations in the 3000-mega-
cycle region. It will be located on the
University’s campus and employ 32
parabolic aluminum antennas, aligned
in two rows to form a huge cross oc-
cupying a level, two-acre meadow.

As the dish antennas scan the sun’s
surface in the same way a TV camera
scans its subject, the photographs pro-
duced show the chromosphere, a hith-
erto mysterious billowing layer of in-
candescence, rising to heights of 6000
miles above the sun’s surface.

Although discovered many years ago
at the time of solar eclipses, little is
known about the chromosphere. The
development of radio astronomy in the
postwar era has renewed efforts to
unveil its secrets. It is believed to
have some connection with sunspots
which, in turn, are related to mag-
netic storms which interrupt radio
communications.

The elaborate network of 32 anten-
nas will look straight at the sun, scan-
ning its surface in unison and follow-
ing automatically as it crosses the sky.
A photograph of the entire solar orb
will be completed in about two hours.
Clouds, tests have shown, will not af-
fect antenna efficiency.

An important accomplishment of the
dish scanners will be the scanning of
solar regions as small as three-thou-
sandths of one square degree; a defini-
tion finer than ever before achieved in
radio astronomy or in radar.

THE AIR RESEARCH AND DEVELOP-
MENT COMMAND has also announced
the construction of the first trainer
capable of teaching Air Force radar
operators to guide their aircraft to a
target, bomb the target and return,
completely and solely with shoran
(short-range navigation) radar.

Built at a cost of $100,000, the train-
er offers radar operators complete in-
struction in the use of shoran radar

RADIO & TELEVISION NEWS
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CUT INVENTORY COSTS

Power-Point Replaces over 90%
of All Popular Phono Cartridges

E-V Power-Point actually gives you more working
capital by cutting, drastically, the number of differ-
ent cartridges and different needles you need in stock
to do an adequate replacement business. Power-
Point alone replaces over 90% of all popular phono
cartridges. You save valuable time, troublesome
service calls . . . you can replace Power-Point in less
time than it takes to read this sentence! Remember
too, almost a million Power-Points are now in use,
and the number is growing fast. Additional mil-
lions will be demanded by the replacement market !

What is Power-Point?

A nylon-encased unit combining ceramic
cartridge and two jeweled* playing tips. A
Power-Point cartridge can be changed in
seconds, replaces virtually all popular phono
cartridges, costs less than two needles alone.
It has low inertia, superior tracking ability,
wide range, low distortion, minimum needle
noise and record wear. It is non-inductive,
hum-free, unaffected by moisture or temper-
ature. It actuates all changer mechanisms.

*Superior synthetic sapphire or natural diamond.

Four Power-Point Types,

Model 51-1 (Red) : two 1-mil sap- ("=
phire tips.

mr

(THE CARTRIDGE WITH
JEWELED* PLAYING TIPS)

REPLACE CARTRIDGE
AND NEEDLE IN SECONDS

(Just Slip Out—Slip In}

Three Mounting
Mechanisms

Model PFT-1 Power-
\\5\ = Point Fixed Mount,
v 50c list.

each $3.95 list

Model 52-2 (Green): two 2-mil

sapphire tips. L/v =
Model 53-3 (Black): two 3-mil

Model PT-1 Power-
o Point Turnover
S ‘\\:7 Mount, $1.00 list.

sapphire tips. .

Model!56 (Blue) : turnover mount-
ed 1-mil and 3-mil sapphire tips

Model PT-2 Power-
"@'@ Point Turnunder
S5 Mount, $1.00 list,

(AR RERERENENEERENENNENENRENIRNENENENREENNERERESERMBRNENEERNEN-E:SNH:.N]

MAIL COUPON TODAY!

®
EleithoYoree
ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN

Send me complete information about Electro-Voice
Power-Point cartridges, sales-aids and display.

Company

Address

City State

Signed
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THE WORLD'S PREMIER MASTER CONTROL AMPLIFIER « EQUIPPED WITH TONESCOPE

Versatile! Powerful !

THE ? 5

1, w7
i T

i A1

3

Master Control Amplifier

MODEL CA-40

OMPLETE IN EVERY respect — and it's by FISHER! Our new

Mode! CA-40 Master Control Amplifier offers, on one com-
pact chassis, the most advanced preamplifier with controls, as well
as a powerful 25-watt amplifier with less than 1% distortion at
full output. Among the many outstanding features of the CA-40
is another FISHER First — ToneScope, a graphic presentation
of Tone Control settings. All this in a handsome, two-tone cabinct
suitably designed both for table-top and shelf installation. THE
FISHER CA-40 is thc culmination of three years of intensive
research and development and reflects in every respect the creative
engineering that hus made THE FISHER world-renowned.

$139.50

Leading Features of THE FISHER CA-40

® Six inputs, including Tuncr, Magnetic Phono, Mic and two Auxiliary.
Input Level Adjustments. ® Uniform response 10 to 96,000 eycles = 0.5 db.
Constant power within 1 db at 25 watts. 17 to 30.000 cvcles. ® 0.3 volts on
high Ievel, 0.005 volts on low level inputs preduces full 23-watt output. ® Less
than 1¢, distortion at rated power. ® Three-position Rumble and Noeise
Filters, with pancl indicater lights. ® Six equalization positions, ® Dircct
tape-head playback. ® Balanced Spcctrum Bass and Treble Controls, providing
15 db boost or cut. ® ToneScope: graph-form indication of Tone Control Sct-
ings. ® 4, 8 and lG-ohm speaker outputs. ® Cathede follower recorder output.
B DC filament voltages on 21l low-level stages. ® Shiclded, shock-mounted
construction. ® coNt1roLS: Bass, Treble, Main On-Off, Functien Selector,
Velume. 4-Tosition Loudness Contour, Rumble Filter, Noise Filter.
$12E7 1234”7 wide x 1033” decp x 57 high. B suirpING WEIGHT: 24 pounds.

Price Stightly Higher In The West

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP. - 21-23 44th DRIVE - L. I. CITY 1, N. Y.
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under all simulated flight conditions.
Adap@able to six types of shoran for
bombmg, photo reconnaissance and
aerial mapping, the equipment uses
short-range radar to navigate on
bombing runs or to keep reconnais-
sance aircraft on the correct course
while photographing.

The trainer, a complex affair, will
enable the Air Force to do syvntheti-

[ cally what it never could do in flight:

chart the entire course and altitude
of the shoran bombing run, and then
study the data to pinpoint any errors
that are made. Before this trainer
was built. shoran training was done
in actual flight where the only record
of success or failure was how close
the bomb came to the target. There
was not. as there is now, any record
to show where errors along the bomb-
ing course had caused a miss.

The heart of the shoran trainer is
an electromechanical analogue com-
puter, which makes it possible to set
problem bombing runs, controlled by

simulated shoran radar waves.

In operation, a problem is set up on
the computer, establishing the target.
The instructor acts as pilot of the im-
aginary aircraft and flies the simu-
lated mission from a console. The
student sits before a radar scope at a
separate console. The student shoran
operator, controlling his equipment
and observing his radar scope, tells
his instructor what course to follow to

| the target. The instructor introduces

adverse effects into the flight, simu-
lating enemy radar-jamming in any of
six ways. The student must attempt
to stop the jamming and properly di-
rect his instructor so as to keep the
aircraft on a precise course.

In the meantime, a large plotting
board is charting the first portion of
the bombing run. When the flight
reaches the last five miles, the plotter
switches to an expanded scale to give
a highly detailed record of the final
distance to the target, the automatic

| bomb release point and the strike of

the bomhb. The charted course is then
studied and the student iearns what
mistakes he made, if anv, and how to
avoid them in the future.

FOR THE FIRST TIME, under lab condi-
tions, man has produced temperatures
of well over 400,000 degrees Fahren-
heit and corresponding brightness 700
times greater than at the surface of
the sun.

The incredible temperature and sub-
sequent brightness are the result of
investigations into the physics of high
energy, high temperature and gaseous

discharge by scientists of the ARDC.

Temperatures which have heen
measured by the lab are of exceeding-
ly short duration, less than a mil-
lionth of a second, but an important
outgrowth of this research was the
design of equipment capable of accu-
rately measuring the powerful and
extremely fast pulsed electrical spark
discharge.

The extremely high temperatures
involve the release Of electric energy
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(AVAILABLE NOW )

For more than 22 years Halli-
crafters has been closer to the
radio amateur field than any other
communications manufacturer.
The many leading Hallicrafters
developments have been based
on what the amateur wanted and
needed. The result of this close
association is. this radio man's
ideal—the finest component units
{VModel SX-100 AM-CW-SSB re-
ceiver, Model HT-30 transmitter-
exciter, Model HT-31 linear power
amplifier) in a completely pack-
aged radio station-

MODEL SR-500.

1495"

FOR THE FIRST TIME
commercial broadcast styling in a

complete amateur radio station.
HALLICRAFTERS MODEL SR-500

a single package for

PROFESSIONAL EFFICIENCY

FEATURES

Here is a completely contained unit in a handsome console
cabinet~—transmitter/exciter, linear power amplifier, receiver
affording the finest in V.F.0. or crystal. SSB, AM and CW
transmission and reception. You need supply only the
antennae, microphone and AC power. All the wiring is com-
plete and external connections are provided for antennae
and microphone.

The transmitting and receiving units are located in co-
ordinated operation for maximum efficiency, and a special
communications speaker is positioned above the operating
shelf directly in front of the operator.

The mobile console is mounted on casters and is easily
expandable. Three blank panels are also provided in the basic
cabinet for the installation of any additional equipment that
may he desired.

The console incorporates all safety and protective features.
Itis completely enclosed, fused with the main power relay
controlled by a key lock. For “extra” safety, the entire back
of the cabinet is enclosed but perforated for maximum venti-
lation and heat dissipation.

FRONT PANEL CONTROLS, INDICATORS AND

CONNECTIONS:

1. Antenna selector switch for 0, 40, 20, 11-10 meter and
dummy or special antenna.

2. Master power switch “key lock” type operates main
power relay to turn on or off all equipment.

3. Main power pilot lamp. 5. Microphone input.

4. “‘On the air” pilot lamp. 6. Key jack.

REAR PANEL:

i. Five coaxial connectors for 80, 40, 20, 11-10 antenna and
dummy load or special antenna.

2. Dual 30 ampere fuse block.

3. Three spare AC power outlets.

4. Spare octal socket for beam controls, etc.

For further information see your Radio Parts Distributor or write

hallicraf’rers

CHICAGO 24
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Centralab’s [''ree
P.E.C.*Guide No.3

Lists 130 radio and TV manufacturers and their
.E.C. applications — showing part identification,
manufacturer’s part number, and Centralab
catalog number.

Tells how you can easily test Centralab P.E.C.'s
“with a VOM and a simple 60-cycle capacitor bridge.

Shows schematics that guide you in using P.E.C.'s
to replace entire sections of old-style circuits,
thus saving time otherwise wasted trying to locate
a shorted or intermittent component.

More than 60,000,000 Centralab Packaged
Electronic Circuits are now in use.

Ask your Centralab distributor for P.E.C.’s.
He has 45 different types in stock. Send coupon
for free copy of P.E.C. Guide No. 3.

Centralab

I A DIVISION OF GLOBE-UNION INC.
910G Eost Keefe Avenue, Milwaukee 1, Wisconsin

Y5619

Send me free copy of Centralab
P.E.C. Guide No. 3.

l Name.

Company.
Address...

Zone. State

City.
& __ B |

*Trad k

L
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into a very small volume of inert gas
under high pressure.

A specially designed capacitor cir-
cuit is employed to store the energy
and release the electric discharge. This
capacitor circuit, applied to the basic
gaseous discharge technique, is pri-
marily responsible for the resultant
high temperatures.

In the past, those working in the
field were unable to determine with
accuracy the temperatures which they
were able to generate. Now, because
of the ARDC development, accurate
measurement of the temperature and
the brightness can be calculated.

DATA-PROCESSING shared by two
interconnected electronic high-speed
digital computers, the Seac and Dy-
seac, has been successfully performed
in Washington at the labs of the Bu-
reau of Standards.

The two computers designed and
built at the Bureau worked cooper-
atively on a common task to demon-
strate program-controlled machine
intercommunication in which coordi-
nated programs were read into both
machines. The problem simulated a
situation where stock-transaction re-
ports are tabulated and summarized
for fiscal accounting, and then for-
warded for posting to inventory con-
trol records elsewhere. The experi-
ments were carried out as part of a
program with the Navy Bureau of
Supplies and Accounts to investigate
the application of electronic tech-
niques to the problems of supply man-
agement.

Typical applications of digital com-
puters as data processors involve re-
placement of many small specialized
machines by a single automatic sys-
tem. However, for massive paper-
handling operations, or for large-scale
activities requiring the processing of
the same data for different purposes
at different locations, the use of more

| than one high-speed data processor

may be necessary. For instance, in
the far-flung supply organizations of
the armed forces, expediting flow of
information is “essential to efficient
supply management. Automatic com-
munication between machines has
been foreshadowed by direct input and
output provisions, so that the com-
puter continues with other useful
work, while transfers of information
between it and external devices are in
process, and by tape-processing de-
vices where search is under the pro-
gram control of a computer. In this
cxample, however, the interconnection
is hetween a computer serving as the
nucleus of a processing system and
other parts of the same computer sys-
tem.

Most general-purpose electronic com-
puters employ a generally compatible
digital language, can receive and
transmit data in the form of electrical
signals by way of standard communi-
cation channels over any desired dis-
tance, and can alter the course of
processing programs in accordance
with new or revised information. It
should therefore be possible to inter-
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Just Printed!

FREE

booklet today!

see

what the
rapidly
expanding

field of

offers
you

e BETTER JOB
e BETTER PAY
PROMOTION

GREATER
CONFIDENCE

BETTER
LIVING FOR
YOU AND
YOUR FAMILY

All these benefits can
be yours if you act
now! Take that first
big step this minute
--No obligation
whatsoever!

July, 1956

Send for this

GREATER SECURITY

TAKE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET !

CAPITOL RADIO ENGINEERING INSTITUTE | To help us answer your re-

Accredited Technical Institute Curricula Founded 1927
Dept. 117-C, 3224-16th St., N. W., Washingten 10, D. C. l
Please send me your course outline and FREE illustrated Bookle:
"Your Future in the New World of Electronics .. . describing

opportunities and CRE! home study courses in Practical Erec- |
tronics Engineering.

CHECK l [1 Practical Radio Electronics Engineering

FIELD OF ] Broadcast Radio Engineering [AM, FM, TV}
GREATEST { [] Practical Television Engineering

INTEREST } [ Aeronautical Electronics Engineering H
Name e
e S el

City Zone State

CHECK: [ Home Study [J Residence School [J Korean Veteran

quest intelligently, please
give the following informa-
tion:

TYPE OF
PRESENT WORK. .o

SCHOOL
BACKGROUND. ... =

ELECTRONICS
[ A [ Lo o ——

IN WHAT BRANCH OF ELECTRON-
ICS ARE YOU MOST INTERESTED?
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« — -« LINE OF FLIGHT

CAPE CANAVERAL

AIR FORCE MISSILE TEST CENTER

Florida Flight Test Range

PATRICK AFD '\
5

; GRAND BAHAMA
B ELEUTHERR
2.3
¢ °O. SAN SALVADOR
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N
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‘y MAYAGUANA
N
pet- 9 N Rt
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INSTRUMENTATION STATION

TO" ST LUCIA, ASCENSION

In Guided Missile Test Instrumentation |
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RCA

ANNOUNCES OPPORTUNITIES

For Electronic Technicians
At the following locations
PATRICK AIR FORCE BASE, ELORIDA CAPE CANAVERAL

Engineering development technicians

Radar Timing
Radar
Communications Radio Telephone
Test Equipment Telemelry Optics

Enjoy pleasant Florida living and working at these locations.
Liberal company benefits. Relocation assistance.

INTERESTING DOWN-RANGE ASSIGNMENTS

Radar
Radio

These positions are located on the Islands shown on the map above. Salary,
809 incentive, meals and lodging furnished. Return to U.S. every 3 months.

—

Telemetry
Timing

Telephone
Optics

For information and arrangements for personal
inlerview,
send complete resume to:

Mr. H. C, Laur

Technical Employment, Dept. N-16G
Missile Test Project

RCA Service Co., Inc.

P.O. Box 1226, Melbourne, Florida

RADIO CORPORATION of AMERICA
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connect two or more general-purpose
machines so that they can cooperate
on a common task. For example, a
versatile large-capacity data proc-
essor at a material control center
might receive data fed to it auto-
matically by smaller computers lo-
cated at various supply depots. The
supervisory processor (at the center)
might so control the system-wide proc-
essing that it would accept data from
each of its reporting sources in a
scheduled sequence, but would also be
free to accept and handle priority re-
quests for supply action from any of
the Armed Forces supply depots at
any time.

For the kind of interaction where
both information and exchanges of
control are transferred between com-
puters, the question of programmed
control versus automatic interruption
is particularly important. Programmed
control depends, to a considerable ex-
tent, on human anticipation of when
and how the interchanges should oc-
cur; however, if two or more systems
are to interact automatically without
human intervention, provision must be
made for automatic interruption of a
program in process in order to turn to
the new information just received
from another system. Such interrup-
tion properties are available from the
Dyseac computer.

A cable between the Seac building
and a trailer housing Dyseac provides
interconnection through a regular in-
put-output terminal on each machine.
Information transfers were initiated
and terminated by the transmission of
control signals between the two ma-
chines. Whenever a Seac output in-
struction called for selection of the
particular output used for transmis-
sion to Dyseac, a 62-volt preparatory
signal was sent from the Seac exter-
nal selector unit to Dyseac. This sig-
nal activated appropriate monitor op-
erations in Dyseac. As soon as Dyseac
was ready to accept the data, it trans-
mitted a 62-volt signal to Seac. Only
upon receipt of this signal was Seac
able to proceed with its next instruc-
tion. In effect, Seac continued trying
to complete this output instruction,
until Dyseac signalled readiness to ac-
cept the transfer of the information
Seac was holding for processing.

ONCE AGAIN, grants continued to
move along; however, v.h.f. channels

predominated in the approvals issued
as we went to press, as the listing on
page 14 reveals.

THE SPECTACULAR PERFORM-
ANCES TV can provide will be on view
this summer at the St. Lawrence pow-
er project near Massena, N. Y., when
through the use of cameras and mi-
crowave television, tourists will be
able to view construction work on the
dams. TV cameras will be mounted
on towers and rotated to cover an arc
of operations. About 200 will be able
to watch video pickups on three re-
ceivers at one time. A mighty tribute
to TV's maturity. . . . . . L. W,
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AIRCRAFT INSPECTOR

“With RTTA froining
ond thraugh repairing
radias ond felevisions
for the right people of

l/ -

1"

L Y
the right pfice, 1 was

 able 1a make the right

conlacts. | om now on laspecor far
Douglas Aircraft ot about $125 o
week.”

Mugh Maddox; Los Angeles, Calif.
§/30/36

$60 A WEEK IN SPARE TIME

j “! have the skill ond
{ know-how lo do the
work 1 fove best ond
fo enjoy better things
in life, Jhanks to RTTA.
| am now working at
TV serviting ond making $40 a week
spore time."’

Harold Gimlen, Flint, Mich.
/N[5

ASSISTANT MANAGER

*1 am Assistont Mon-
oger of Day and Nite ,‘“*
TV Service.™ U oo
Ronald W. Curry, (’ x|
©

VETERANS - - NON-VETERANS

LET ME HELP YOU EARN

Now, while demand for trained men is rising, you can prepare for a top-pay, life-
time career as an electronic technician, television repairman, or studio technician
... or set up your own profitable business. You don’t need any experience whatso-
ever to add your name to my list of hundreds of successful graduates.

LEARN BY DOING | As part of your training | give
you the equipment you need to
set up your own home laboratory and prepare for
a BETTER-PAY TV JOB. You build and keep an
Electromagnetic TV RECEIVER designed and engi-
neered to take any size picture tube up to 21-inch.
(10-inch tube furnished. Slight extra cost for lorger
sizes.) ... also a Super-Het Radio Receiver, AF-RF
Signal Generator, Combination Voltmeter-Ammeter-
e teephone. Ohmmeter, C-W Telephone Transmitter, Public
et Address System, AC-DC Power Supply. Everything
supplied, including all tubes.

Super-Het

‘)Rudm Receiver Tolsa, Okla. 1/3/58

EARNS

EXTRA MONEY

“RTTA troining gaove
me o chance for my
_own business, extra
money earned, and
more things that the
price of the course
cduld never equol.”

Bryce Ruttle, Peterborough,
tario, Can.

Public Address System

Combinatien Velimeter-
Ammeter-Ohmmeter

On-
42755

STUDY NEWEST DEVELOPMENTS
FEELS FULLY QUALIFIED

My training covers all the latest developments in the fast-growing Television-
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV —
TRANSISTORS — PRINTED CIRCUITS, etc.

CHOOSE FROM THREE COMPLETE COURSES

covering all phases of Radio, FM and TV
Rodio, FM and Television Technician Course — no previous experience needed.
2. FM-TV Technician Course — previous training or experience in radio required.
3. TV Cameraman and Studio Technician Course — advanced training for men
with Radio or TV training or experience.

After you finish your home study training in Course 1 or 2 you can have two
weeks, 50 hours, of intensive Lab work on modern electronic equipment at
our associate resident school, Pierce School of Radio and Television. THIS
EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER!

—

FCC COACHING COURSE FREE! :r':h::gv:& l

Important for BETTER-PAY JOBS requiring FCC License! You | poge hook, “How

get this training AT NO EXTRA COST! Top TV jobs go to !rolMpl_ze MoRneJ. in
elevision - odIo -

FCC-licensed technicians.

EARN WHILE YOU LEARN

Almost from the very start of your course you ¢an earn extra
money by repairing sets for friends and neighbors. Many of my
students earn up to $25 a week . . . pay for their entire train.
ing with spare time earnings . . . start their own profitable
service business.

Electronics,’”” o Free
somple lesson, and
other literature
showing how and
where you can get
a top-poy job in
Television,

o l@lmbwn l«aununq Iuvotmb [
-

52 EAST 19th STREET ¢ NEW YORK 3, N. Y,
Licensed by the Stote of New York ® Approved for Veteran Training

July, 1956
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My School fully approved
to train Veterans under
new Korean G. |, Bill. Don't
lose your school benefits
by waiting too long. Write
discharge date on coupon.

“With your training | -
feel fully qualified to
get out ond compete
with all rodia me-
¢honics in this area.
| have over $1,500 in-
vested in lest equipment, $1,000

Jim Martin, Collinsville,

Mr, leonard €. Lone, President
RADIO-TELEVISION TRAINING ASSOCIATION

Dept. 7-7C, 52 East 19th Street, New York 3, N. Y,
Dear Mr, Lone: Send me your NEW FREE BOOK, FREE SAM-
PLE LESSON, ond FREE aids that will show me how | con make
BIG MONEY IN TELEVISION, | understand | am under no
obligation,

(PLEASE PRINT PLAINLY)

Nome. Age

Address

Ciry.
| AM INTERESTED IN:

[ Rodio-FM.TV Technicion Course | wyite discharge date
{0 FM.TY Technicion Course

O v Comeroman & Studic
Technicion Course

" N O IR W B 0
NO OBLIGATION!

Stote

_Zone

n
tube stock and $200 in miscellaneous
equipment. Since | hoven't had one
complaint in 9 months | have been
servicing sets, your schoel must have
done o good job.™

I,

Vs

MAIL THIS SCUPON TODAY!
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MISS COLOR-TV OF 1956 AND YOUR RCA TUBE DISTRIBUTOR

o

present.
The Famous RCA Institutes’

COLOR-TV
HOME STUDY
COURSE*

free of extra charge when
you buy RCA Receiving Tubes

% Erpanded RCA course—includes
two new lessons, never before
offered, giving you all the
latest information on““Big Color” TV

Now is the time to enroll in RCA’s extended Color-TV
Home Study Course. Be set to cash in on the tremendous
opportunity Color-TV holds for you. It is a practical
and down-to-earth course—prepared by Color-TV
experts just for service technicians.

Go to your regular RCA Tube Distributor and ask
for full details.

P.8.: If you're one of the thousands who has completed
RCA’s previous 9-lesson course, bring yourself
up-to-date with the new advanced lessons. Special
“Certificate” awarded.

RCA RECEIVING TUBES

®

24

This offer is for a limited
time only. Enroll now and
receive this durable

binder for your lessons,

RADIO CORPORATION OF AMERICA HARRISON, N. J.

11 Steps to Profit in Color-TV Servicing

THE BASIC 9 LESSONS

Introduction to Color-TV

Principles of Two-Phase Modi®ation and
Colorimetry .

Principles of Color-TV Receivers

Color Kinescopes :

The Color-TV System

Color-TV Receiver Circuits

Set-up and Adjustment of Color-TV
Receivers

Servicing and Alilgnment of Coior-TV
Receivers

Test Equipment for Color-TV Servicing

RADIO & TELEVISION NEWS
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NATIONAL SCHOOLS

(Prodly frrcoonts

| « ALL  BRANCHES OF

TELEVISION -ciccrronics -ranio
IN |

'DYNAMIC, MODERN SHOP METHOD,
HOME TRAINING COURSE

L. J. ROSENKRANZ

President of NATIONAL SCHOOLS

This Master-Shop-

Method course is com-

pletely up-to-date.

Here in Los Angeles,

the TV and Electron-

T ics center of the world,
J we are able to keep in
constant touch with the
industries’ latest de-
velopments. As a stu-

—_—

# Registrotion opplied for

Another great advance in HOME STUDY TRAINING. Let National
Schools, of Los Angeles, a practical Technical Resident Trade School
for over 50 years, train you at home by Shop-Method, for today’s
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec-
tronics, Radio Industry.

13

‘_

YOU DO MANY PRACTICAL JOBS.
You do servicing, circuit analysis and
many other down-to-earth experi-

Check all you receive in One Master
Course at One Low Tuition
1. Television — Including Color TV

2. Radio — FM and AM ments. You build a modern TV set dent, you will quickly
3. Industrial Electronics from the ground up . . . with equipment  master all phases at home in your spare
4. Sound Recording and Hi-Fidelity  kits we give you, including a new large time Your earning power will grow _W"_l
5. Preparation for FCC License screen picture tube and professional g‘é;;yolies;:du]a‘izs ”do‘h:‘,“:r‘;"d;a; :"oz“"::n
6. Automation Multitester, at no additional charge. . ndje servicing. manufacturing, repairing,
7. Radar and Sonar hundreds of other jobs, or make g money
8. Cammunications EARN AS YOU LEARN! Many of our in your own business. SECURE YOUR

ALL OF THIS MODERN. NEWEST,

PRACTICAL EQUIPMENT IS YOURS TO KEEP|

e Parts to Build a modern TV set, Including
large screen Picture Tube.

e Parts to build a powerful Superhet Re-
ceiver, standard broadcast and short wave.

¢ Parts to conduct many experiments and
build Continuity Checker, RF Oscillator,
TV Circuits, Audio Oscillator, TRF Re-
ceiver, Signal Cenerator

e Professional Multitester

¢ These are a MUST for all techniclans.

students earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning. YOU
GET GRADUATE ADVISORY SER-
VICE, TOO.

FUTURE-NOW SEND COUPON BELOW.

IN THESE MODERN TV STUDIOS, SHOPS AND
LABORATORIES, your Shop Method Home
Study Course was developed by expen-

enced instructors and engineers. What
an advantage that 1s to you at home —
cach lesson is tested, proved, easy to
understand. You can master the most up-
to-date projects, such as color TV set
repair, printed circuits — even prepare
for F.C.C. License and industnal clec-
tronics without taking a special course
TAKE YOUR FIRST STEP NOW TO
A TOP-PAY JOB IN TV, ELECTRON-
ICS, RADIO.'SEND COUPON BELOW
TODAY

=

APPROVED FO

VETERANS
AND

~ B NON-VETERANS

NATIONAL SCHOOLS

4000 5. FIGUEROA ST., LOS ANGELES 37, CALIF
187 N. LA SALLE ST., CHICAGO 1, ILL.

IN CANADA: 811 W, Hastings 5t., Vancouver, B. C.
NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Los Angeles, Celifornia

-’GH’ FAST SERVICE— MAILNOW TO OFFICE NEAREST YOU!
' NATIONAL SCHOOLS, DEPT. RH.76

. :

Ry Y

YL D
YOUR FUTURE

1 IN RADIO

4000 S. FIGUEROA ST, o 187 N. LA SALLE 5T
LOS ANGELES 37, CALIF. CHICAGO 1, ILL. '

Rush {ree TV-Radio “Opportunity” Book and sample

Fully illustrated "“CAREER" f lesson. No salesman will call. i
. BOOX in TV, Radio, Elec- JELEVISION 1
tronics. AND actual Sample { [ NAME BIRTHDAY SLE |
Lesson—yours of no cosl, no ¥ ADDRESS ~ o
obligation SEND COUPON —
NOW--TODAY! CITY ZONE STATE
®  VETERANS Give Dote of Dischorge .
5 z L N N N N ¥ N N N N N N N N 1
July, 1956 25
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ONE SPEAKER
THE NORELCO

covers the audio
frequency range

In a single twin-cone design I\'.
—Norelco Full Resonance
Speakers provide quality
equal to most elaborate
multi-unit sound systems.

Both high range and low
range cones are operated by
one magnet and one voice
coil. Cones are always in
phase and operate in har-
mony. Coupling designs give
unexcelled spatial distribu-
tion throughout entire audio-
frequency range.

in all standard impedances
and sizes from 12 inches to
5 inches.

Priced from $59.98 to $6.75 /
)

ADD TO...8and improve any
sound system with L
*FULL RESOMNANCE SFEAKERS

Send to Dept.G7 for more details

North American Philips Co., Inc.
100 Eost 42nd Street
New York V7, N. Y.
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WILLIAM T. WARRENDER, manager of
the tube plant of RCA Tube Division
at Marion, Indiana,
has been appointed
general manager of
the recently-created
RCA Components
Division, with head-
quarters at Camden,
N. J.

Mr. Warrender
entered the elec-
tronics field in 1925, After 11 years as
factory engineer with several tube
manufacturing firms he joined RCA in
1936 at Harrison. A year later, he was
transferred to the company’'s Indian-
apolis factory with responsibilities
that included factory engineering and
production control. In 1942 he was
made superintendent of production
and was named department manager
in 1944.

He became manager of the Marion
plant when RCA acquired the proper-
ty in 1949.

* * *
SHURE BROTHERS, INC. has moved into
a new building located at 222 Har-
trey Avenue in Evanston, Illinois.
The million-dollar plant was planned
and custom-built for maximum effi-
ciency in the re¢search, development,
and manufacturing of microphones,
phono cartridges, magnetic tape re-
cording heads, and other acoustical
electronic products . . . SNYDER ANT-
ENGINEERS, INC. has opened a ware-
house at 2724 Leonis Boulevard in Los
Angeles to serve the West Coast area
customers for Snyder antennas . . .
ARROW ELECTRONICS, INC. has moved
its industrial department to larger
quarters at 525 Jericho Turnpike, Min-
eola, Long Island. The new location
provides over 117,000 cubic feet of
warehouse space . . . MINNEAPOLIS-
HONEYWELL REGULATOR COMPANY is
moving its transistor division from
Minneapolis to the Boston area . . .
CLAREMONT TUBE CORPORATION has
established a picture tube warehouse
at 1600 W. Luzerne Street, Philadel-
phia . . . SANDS ASSOCIATES, INC. has
opened a new office in Palo Alto at 535
Ramona Street . . . ORRADIO INDUS-
TRIES is building the nation’s first
plant designed expressly for the manu-
facture of magnetic recording tape for
sound-and-color TV and electronic
brain computers. The $300,000 plant
will increase the Opelika, Alabama,
firm’s capacity by 400 per-cent. Com-
pletion is scheduled for October . . .
AUDIOFAX ASSOCIATES, INCORPORAT-
ED, engineering design service organ-
ization for the professional audio field,
has recently moved its laboratory and
store to Stony Brook, Long Island, New

www americanradiohistorvy com

'_l‘..'..l.l.l-.:l.:l.-:l.l.-.l_:-'l—1- —

York ... B & R ELECTRONICS €O. and
ELECTRONIC CREATIONS C€O., INC.
have moved their offices and factories
to a new plant at 1178 East 180th
Street, New York, N. Y. The 30,000
square foot plant will enable the firms
to increase production on their lines
of phonographs, radios, record players,
etc. . .. TRANSITRON, INC. has moved
its operations from New York to a
modern 100,000 square foot plant in
Manchester, New Hampshire ... The
Semiconductor Sales Department of
RADIO RECEPTOR COMPANY, INC. has
moved to 240 Wythe Avenue in Brook-
lyn, N. Y. ... SUPREME PUBLICATIONS
has closed its Chicago office and con-
solidated operations at its warehouse
at 416 W. Huron Street in Chicago
and at its Highland Park facilities
... GENERAL PRECISION LABORATORY
INCORPORATED has broken ground for
a 23,200 square foot plant at Pleas-
antville, New York, to house its en-
vironmental test laboratory. - The
building is expected to be in operation
late this year.
& * *®

SIDNEY HARMAN, president of Harman-
Kardon, Inc., has been elected chair-
man of the Sales
Managers Club, suc-
ceeding Charles Go-
lenpaul, vice-presi-
dent of Aerovox
Corporation.

Harry Estersohn
of the Jerrold Elec-
tronics Corp., Phil-
adelphia, was elect-
ed vice-chairman.

Walter
Presto Recording Corp., was elected
secretary-treasurer.

The Sales Managers Club was or-
ganized in 1937 and has operated as
the electronics manufacturers’ trade

Jablon,

association without interruption for
almost 20 years. It is one of the three
national organizations which sponsor
the annual Radio Parts and Electronic
Equipment Show held in Chicago each
May.
* * %

JAMES M. SKINNER, JR. has been elect-
ed president of Philco Corporation,
succeeding JAMES H. CARMINE, who
retired recently . . . SAUL J. WHITE
has joined Racon Electric Co., Inc., as
chief engineer. He was formerly with
University Loudspeakers . . . JOE €.
HARMONY has been named manager
of receiving tube operations at CBS-
Hytron . . . FRANK €., ENGELHART,
president of Kester Solder Company,
was recently honored on the occasion
of his 75th birthday and his 47th an-
niversary with the company ... WiL-
LIAM E. BARBOUR, JR. was elected
chairman of the board and WILLIAM
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Something she’ll be proud to own-—

exclusive €&

triple silverplate by Wm. A. Rogers

Watch the family’s interest in your service skyrocket when you start
working on the fabulous Capri triple silverplate. It’s something anyone
would be proud to own and Sylvania makes it possible for you to own
it fast and free of extra cost with your purchases of *‘Silver Screen 85”
picture tubes and Sylvania receiving tubes. You get one token for every
two picture tubes or 25 receiving tubes.

When you need only 5 Sylvania tokens for a complete 4-piece setting,
in no time at all you can earn a complete set of Capri triple silverplate.

Capri is an exclusive Wm. A. Rogers design of Oneida Limited,
Silversmiths.

*Get started on your Capri triple silverplate right away. It’s an exclusive,
offered only by your Sylvania Distributor. Call him today.

v SYLVANIA

with your
SYLVANIA TUBE
PURCHASES

*Earn the complete 54-picce set
in the smart anti-tarnish chest

*Only S tokens for this 4-plece
place setting.

You get one token for every two
picture tubes or 25 receiving

tubes.

SyLvaNia EvLectric Probpucts INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Lid.,
University Tower Bldg., Montreal

LIGHTING ¢+ RADIO + ELECTRONICS + TELEVISION + ATOMIC ENERGY

July. 1956
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FOR COLOR TEST!

MODEL 617
3" OSCILLOSCOPE

The most for your scope
dotllar. Flat-face CRT
gives edge-to-edge
accuracy . . . laboratory
precision plus field
ruggedness. And at your
electronic jobber, it’s
just. .. $269.50.

MAIL,

please,

There’s just one way to test
the new color TV sets...
WITH NTSC COLOR PATTERN.
That’s what Hycon’s Model
616 Color Bar/Dot Genera-
tor offers...all standard
colors, sequences and pat-
terns easily selected and
graphically shown in actual
color right on the control
panel. For color TV, get
ready...GET HYCON!

.

. “Where Accuracy Counts”
ELECTRONICS, ENC.

A Subsidiary of Hycon Mfg. Company

321 SOUTH ARROYO PARKWAY
PASADENA, CALIFORNIA

for Catalogs

616 and 617

www americanradiohistorvy com

HYCON ELECTRONICS, INC. Dept. U |
P.O. Box 749 Pasadeng, California I
Please send me the new model 616 and 617 catalogs. |

|

Name. |

!

Address. —— |

I

l City. State. |
| o S N N T — &

.operative advertising manager

-lips

O. FAXON was named president of
Tracerlab, Inc. by the board of direc-
tors STERLING M. GARDNER,
founder of the Gardner Electric Manu-
facturing Co., passed away recently in
California. He was 70 years old . . .
WILLIAM A, SHAW has been named
sales manager of Hallicrafters home
radio and television department. He
has been with the firm for over ten
vears, most recently as national serv-
icing manager . . . ALBERT COUMONT
has joined Sprague Products Company
as assistant to the president. He re-
cently resigned as service coordinator
of the RETMA .. . FRANK APPLE is
the new advertising manager of Cen-
tralab . . . WILLIAM B. DEAN has been
named president of New England In-
dustrial Center in Needham Heights,
Mass. He was formerly general man-
ager of the industrial department of
DeMambro Radio Supply Co., Inc. of
Boston . . . DR. ROBERT B. CORBY has

| been appointed to the engineering staff

of Trio Laboratories, Inc. . . . Emer-
son Radio and Phonograph Corpora-
tion has named HARRY SCHECTER to
the post of vice-president in charge of
distribution. He was formerly with
CBS-Columbia . .. MATTHEW N. CIN-
ELLI has been appointed manager of
quality control for the television-radio
division of Westinghouse. He will
make his headquarters in Metuchen,
N. J. ... DR ALLEN M. PETERSON will
head the newly-formed special tech-
niques group in Stanford Research In-
stitute’s Engineering Division . :
DAVID SOLOMON has been named co-
for
CBS-Columbia. He will be responsible
for the planning, operation, and ad-
ministration of the firm’s national dis-
tributor cooperative advertising pro-
gram in all media . . . CHARLES M.
SCHWAB has been named general man-
ager of the Puerto Rico plant of Phil-
Control Corp., Joliet, Illinois,
manufacturer of relays, solenoids, and
control devices.
* * *

HAROLD H. KNUBBE, director of engi-
neering for CBS-Columbia, has been
promoted to the
post of director in
charge of all engi-
neering and devel-
opmental activities
at the company.

In his new post,
Mr. Knubbe will su-
petvise radio, black-
and-white TV, color
television, and industrial
engineering activities.

electronic
He has been
active in the electronics industry for

the past twenty-four years. Before
joining the company in 1952, he was
chief engineer for Sparton. He was
also associated with General Instru-
ment Corporation and the Detrola
Radio Corporation, among other elec-
tronic firms.
* * *

BAIRD ASSOCIATES. INC. and ATOMIC
INSTRUMENT COMPANY, both of Cam-
bridge, Mass., have merged in order to
take maximum advantage of produc-

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

who sells

Mrs. America ?

9000800000000 0s000000000000

Garry Moore, that's who!
He sells her because she likes him and has
confidence in him. Nearly five million of her
watch and listen to him weekdays on the CBS

Television Network. She believes what Garry
says about his sponsors’ products. And she
bays them.

As a CBS tube dealer, you . . . yes, you .. . are
one of Garry Moore’s sponsors. He tells your
castomers that there are no better tubes made
than your CBS tubes, and that they have the
Good Housekeeping Guaranty Seal. He also
tells the ladies about your technical training
and equipment, and why they can rely on your
expert service,

So remember, when you call at Mrs. America’s
home to repair her TV set, vou . . . and CBS
tubes . . . are welcome because Garry Moore
has already convinced her that she can have
confidence in both you and CBS tubes.

Show her the CBS carton with
the Good Housekeeping
Guaranty Seal.

R LT g
=" Guaranteed hy._q"-
Good Housekeeping

»
on )
25 abvrensto W

CBS-HYTRON

Danvers, Massachusetts

A Division of Columbia 8roadcasting
System, Inc.
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MAIL COUPON NDODW! _

30

distributors with extras on hand.
And what's more . . .
the $2.95 distributor price instead

of the regular $7.50.

because you

weren't able

to get your

Sorry you were disappointed. In many areas, there
just weren't enough MASTERS to meet the demand.
But — cheer up. If you act fast, we can help you get
your industry-wide buying guide. We've located several

you'll only pay

So send your coupon now . ..

first-come — first-served.

1450-Page Buying Guide . , .

helps you shop before you buy The
supermarket pages of The MASTER
enable you to compare specs and
prices first — then buy and save.

A Gold Mine of Facts . . _

on all the latest products and models
. . with changes in specs. it's all
in The MASTER catalog file of

the electronic parts industry.

&
R

@ 100,000 items

@ Complete descriptions
® Specitications—Prices
® 11,000 illustrations
® 8 x 11”7, 6 Ibs.

® 350 mfrs.

UNITED CATALOG PUBLISHERS, INC., 110 LAFAYETTE ST., NEW YORK 13, N. Y.
Here's my $2.95. Please rush me the 1956 MASTER, Official

Buying Guide of the Electronic Parts and Equipment Industry.

www americanradiohistorv com

tion and sales efficiencies resulting
from such an operation ... AMERICAN
PHENOLIC CORPORATION has changed
its corporate name to AMPHENOL
ELECTRONICS CORPORATION to retain
the company’s familiar tradename . . .
. STROMBERG-CARLSON has discon-
tinued the manufacture of television
receivers but will continue in the con-
sumer products business with a com-
plete line of radio-phonographs and
high-fidelity equipment.
* x* *

ANDRE G. CLAVIER, vice-president and
technical director of Federal Tele-
communication Lab-
oratories, Nutley,
New Jersey, was
recently honored |
for his pioneering
efforts in micro-
wave research.

The occasion
marked the 25th
anniversary of the
historic experiment which took place
on March 31, 1931, when a group of
I T & T scientists established the
world’s first microwave circuit which
extended across the English Channel
between Dover and Calais.

Mr. Clavier was presented with a
scale model of the parabolic antenna
used during the historic demonstra-
tion. He joined the I T & T system in
1929 when he became affiliated with
Les Laboratories Standards, the com-
pany’s Parisian subsidiary.

* * *

CROWELL-COLLIER PUBLISHING CO.
has purchased four TV stations and
five radio stations subject to final ap-
proval of the FCC and the boards of
directors of the various stations in-
volved.

The new properties include tele-
vision stations WTCN-TV (Minneap-
olis), WFBM-TV (Indianapolis},
WOOD-TV (Grand Rapids), and
KULA-TV (Honolulu) and radio sta-
tions WTCN (Minneapolis)., WFBM
(Indianapolis), WFDF (Flint), WOOD
(Grand Rapids), and KULA (Hono-
lulu).

* * L]
HAROLD A. JONES has been promoted
to the post of national sales manager
of Motorola Com-
munications and
Electronics, Inc. He
was formerly exec-
utive assistant to
the national sales
manager, Eugene S.
Goebel, who recent-
ly was named vice-
president for mar-
ket relations for the firm’s division.

In his new capacity, Mr. Jones will
have responsibility for implementing
sales policy as well as executing sales
planning and sales promotion. The
function also includes sales training,
advertising, and technical information
services.

An electrical engineering graduate
of Northwestern University, he joined
the company in 1946 as a television
receiver engineer, 30—

RADIO & TELEVISION NEWS



www.americanradiohistory.com
www.americanradiohistory.com

o

MNeold’s Fenesl H ?y/z g{'{kﬁ@t Frunews

THE FISHER

® Engincered for the professional, functionally designed for the home, THE FISHER Tuners ate
characterized by extreme sensitivity, micro-accurate tuning and precision workmanship throughout.

es wiaeE®

@~

FISHER FM TUNER - Model FM-40

® A compact, beamifully designed instrument at moderate cost, for discriminating
users. Stable circuitry and simplified controls make this remarkable tuner excep-
tionally easy to use. Meter for micro-accurate, center-of-channel tuning. Sensitivity:
3 microvolts for 20 db quieting. Supplied with folded dipole but can accommodate
300 or 72-ohm antenna svstems. Drift-free circuit has three outputs : Cathode fellower,
Detector and Muttiplex., Eight tubes, self-powered. Handsome brushed-brass panel
for top appesrance. sizE: 12%;” wide x 714" deep x 4~ high. wWEIGnT: 15 pounds.
Mahogany or Rlorde Cabinet Available.

Chassis $99.50 + Cabinet $14.95

FISHER FM TUNER - Model FM-80

® Equipped with tzo meters. the FM-80 outperforms any existing FM tuner. Com-
bines cxtreme sensitivity, flexibility. and micro-aceurate tuning. Unusuvally compact,
exceptionally enginecred chassis. Armstrong svstem, two |F stages, dual limiters,
cascode RF stage. Full limiting cven on signals as weak as one microvolt! 72 and
300-ohm antenna inputs. Completely shielded and shock-mounted, THREE CONTROLS:
Variable AFC/Line Switch, Sensitivity, and Station Selector. Two bridged outputs,
cathode follower type. 11 tubes. [irushed-brass control panel. Self-powered.
size: 12347 x 714”7 x 47 high, WEIGHT: 15 pounds. Makogany or Blonde Cabiner.

Chassis $139.50 - Cabinet $14.95

FISHER AM TUNER - Model AM-80

m This is the high quality AM counterpart of the famous FM-80 Tuner described
above. It combines the pulling power of a professional communications receiver with
the broad tuning necessary for high fdelity reception. Designed to rigid standards,
featuring a tuning meter for micro-accurate station selection. Three-position adjust-
able band width. Extreme sensitivity—less than one microvolt produces maximum
output! Elusive and distant stations are brought in with ease. Three inputs, cathode
follower output. Eight tubes. Self-powered. size: 1234” wide x 7%~ deep x 4” high.
WEIGHT: 15 pounds. Makhogany or Blonde Cabinet Available.

Chassis $139.50 * Cabinet $14.95

FISHER FM-AM TUNER - Model 80-R

® Acclaimed evervwhere as the finest FM-AM tuner available. Works where others
fail! Has two meters for micro-accurate tuning, features extreme sensitivity—1.5
microvolts for 20 db quieting! Adjustable AFC and AM selectivity, separate FM
and AM f{ront ends. Shock-mounted chassis, super-smooth flywheel tuning. Com-
pletely shielded construction used throughout. Response within 0.5 db from 20 to
20,000 cvcles, Distortion below 0.04¢% for 1 volt output, Cathede follower and
Multiplex outputs. Handsome, brushed-brass control panel. s1ze: 1234 wide x 8%~
deep x 47 high. wEIGIHT: 16 pounds. Mahogany or Blonde Cabinet Available.

Chassis $169.50 * Cabinet $17.95

FISHER FM-AM TUNER - Model 80-T

With Preamplifier and Complete Audio Controls

® Unequalled among FM-AM tuncrs with controls. Model 80-T is identical to
Model 80-R but has built-in Preamplificr-Equalizer. 1t uses TWO meters, for center-
of-channel indication and signal strendth. Extreme sensitivity—1.5 microvolts for
20 db quieting. Adjustable AFC. adjustable AM secleetivity. Designed with separate
FM and AM front ends. Response 20 to 20,000 cveles, within 0.5 db. At one volt
output distertion is less than 0.4%. Contains phano and tape-head preamplifier,
with full equalization controls. Three inputs. two autputs, including Multiplex, 16
tubes. EIGHT CONTROLS: Selector, Variable AFC/Line Switch, Station Selector, Bass,
Treble, Equalization, Volume, 4-Position Loudness Balance. size: 1234” wide x 833~
deep x 0” high. WeiGHT: 21 pounds. Mahegany or Blonde Cabinet Avuilable.

Chassis $199.50 - Cabinet $17.95

Prices Stightly Higher in the ¥est
WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORPORATION - 21-23 44th DRIVE - L. I. CITY - N. Y.

July, 1956
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how long would it take you
to solve this service problem?

SYMPTOM:

No picture is obtained. Sound
is distorted. Raster is okay.

There’s no telling how long it might take to solve this problem
with hit-or-miss methods or incomplete service data. With a PHOTOFACT Folder
by your side, the job takes just minutes. Here’s why:

1. In just seconds, you TUBE PLACEMENT CHART

locate the tubes most likely

PHOTOFACT TV Folder.

{1 to cause this symptom by ‘ o, gt VELIALD AT
e o e et {\N\ < referring to the Tube Place- r'?ogl 8 CIIRCY I O% + ot
ment Chart* and Tube Fail- M S R S
! - ure Check Chart* you’ll N—J--em :!“;,-.’,(m‘gr' ‘g.‘ A
; @ o always find i ach s
@ & & y in eac : LUNTED AV
N

In this case the trouble
wasn’t caused by tube fail-
ure. So checking further...

2. Adjustment of the AGC Control caused a
weak picture to appear. Operation of the con-
trast control had no effect (control jdentifica-
tion and location appear right on the Tube
Placement Chart*). Next logical step:

3. In just seconds, you refer to the Video and
AGC circuits on the Standard Notation Sche-
matic* featured exclusively in PHOTOFACT
Folders. (Circuits are always laid out in the
same uniform manner—easy to locate—easy to
trace.) In a matter of minutes, you check wave-
forms andjor voltages—they're right on the
schematic. In those same few minutes, you pin-

point the trouble. You make a resistance check
using the handy Resistance Chart* and you have
the answer to your problem in this case history:
A cold solder connection at the center lug of
the Contrast control.

El:lﬁ N E$§AMﬂ

*One of 32 features found
exclusively in PHOTOFACT
—the world’s tinest service

i data—the data that gives you
g the most for your money.

With PHOTOFACT by your side,
you solve your service problems in [ust minutes—you
service more sets and earn more daily!

Jﬂhnuu
TR

HOWARD W. SAMS & CO., INC.

| Howard W. Sams & Co., Inc.

]
b 1 el

MONEY BACK ﬁ-ee e : 2203 E. 446th St., Indianapolis 5, Ind. :

GUARANTEE ! %i O Send FREE Index to PHOTOFACT Folders g

1 B e . s 1

Got a tough repair? Try this—at Howard W. Sams' — 1 DOlamaService Technician:__full time; __part time.

own risk: see your Parts Distributor and buy the Send for Sams' INDEX TO : 0 Student. Other: 1

proper PHOTOFACT Folder Set covering the re- PHOTOFACT FOLDERS— i . ‘ :

ceiver. Then use It on the actual repalr. If PHOTO- your guide to virtually any h

FACT doesn't save you time. doesn’t make the job receiver model ever tocome ¢ Shop Name:.......coooeiiniinniiiiiiinae, H

easier and more profitable for you, Howard W. into your shop; helps you | 1

Sams wants you to return the complete Folder Set locate the proper PHOTO- | AN .. viiiniiniineseeeiionseeesoencoananss s

direct to him and he'll refund your purchase price FACT Folder you need to : ]

promptly. GET THE PROOF FOR YOQURSELF— solve any service problem H - 0 T 5L :

TRY PHOTOFACT NOW! on any model. You'll want | H

this valuable reference ; City.................... Zone....State.......... )

guide. Send couponN NOW. L @ h e h e e c e mcccccccmcccee e 3
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NEW! CcOLOR and Black-&-White
LAB & TV 5 OSCILLOSCOPE #460
KIT $79.95. Wired $129.50

The FINEST professional 5 me¢ wide-hand scope
value, Ideal for rescarch, h-[ & complex waves,
plus Color & Monochrome TV servicing. Flat from
DC 10 3.58 mc =1 db (color burst freq.), flat DC
10 4.5 mc +1, =3 db, Vert. sens. 25 rms mv/in.
Vert. Z 3 megs. Has the following outstanding fea-
tures not found in scopes up to several times its
price, kit or wired:

VERTICAL AMPLIFIER: direct-coupled (DC)
thruout to climinate 1-f phase shift; push-pull
thrueut for negligible distortion; K.follower coup-
ling between push-pull pentode stages for extended
I-f resp. (minimizes h-f phase shift, extends use-
ful resp. to 10 mc); full-screen undistorted vert.
defl; 4-step freq-compensated decade step attenu-
ator up to 1000:1. SWEEP CIRCUIT: periectly
linear sweeps, 10 cps — 100 k¢ (ext. cap. for down
to 1 ¢ps); pressct TV vert. & hor. positions (30 &
7875 ¢ps); automatic sync. ampl, & limiter clim-
inates sync amplitude adj. PLUS: direct or cap.
coupling; bal. or unbal. inputs; edge-lit engraved
lucite graph screen; dimmer; anti-glare filter;
bezel fits std photo equipt, OTHER IMPORTANT
FEATURES: High intensity trace CRT. Finest sq.
wave resp. (.06 usec rise time). Push-pull hor.
ampl., flat 1o 400 ke, sens, 0.6 rms mv/in. Built-in
voltage calibration. Intensity mod. Sawtooth & 60
cps outputs. Astigmatism control. Retrace blank-
ing. Instant, drift-free full-screen vert. positioning & 2X full-screen hor.
positiowing. Ral.. eal.. astig. ailj. externally aceessible. 5UP1 CRT,
2—6AUS, 2.6CR6, 1-12AUTFA, 2.6]6, 1.6AX5, 1.1V2. Decp-ctched satin
aluminum panel, rugged grev wrinkle steel cabinet. Designed for casy
building at home with no special equipment. 137 x 8¥2” x 16”. 30 1bs.
SCOPE DIRECT PROBE* =PD: KIT $2.75. Wired $3.95. Eliminates stray-
pick-up & signal re-radiation.

SCOPE DEMODULATOR PROBE* =PSD: KIT $3.75. Wired $5.75. Demodu-
lates AM carriers between 150 ke and 250 mc,

SCOPE LOW CAPACITY PROBE* =PLC: KIT $3.75. Wired $5.75. For signal
tracing in high frequency, high impedance & wide-band circuits (as in TV)
without distortion from overloading or frequency discrimination.

for COLORand Monochrome TV serviting

New/! PEAK-to-PEAK VIVM #232
& UNI-PROBE (pat. pcn([.)
KIT $29.95. Wired $49.95

UNI-PROBE: exclusive with EICO! Terrific
time-saver! Only 1 probe performs all func-
tions—a half-turn of probe-tip sclects DC or
AC-Ohms.

The new lcader in professional peak-1o-peak VTV Ms.,
Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Caliliration without removing
from cabinet. New halanced bridge circuit, High Z
input for negligible loading. 4%¢” mcter, can’t-burn-
out circuit. 7 non-skip ranges on every function. 4
functions: + DC Volts, =DC Volts, AC Volts, Ohms.
Uniformt 3 to 1 scale ratio for extreme wide-
range accuracy. Zero cgnter. One z¢10-ad;. for all
functions & ranges. 19 precision ceramic multi-
plier -resistors. Aleasure direetly peak-to-peak
voltage of complex & sine waves: 0-4, 14, 42, 140,
420, 1400, 4200. DC/RMS sine vohs: O-1.5, 5,
15, 50, 150, 500, 1500 (up to 30,000 v. with HVP
probe, & 250 mec with PRF probe). Ohms: 0.2 ohins to 1000 megs.
12AU7, GALS5, sclenium rectifier; xfmr.operated. 812" x 5” x 5", Decp-
ctched satin aluminum panel, rugged grey wrinkle steel cabinet. 7 1bs.

New/! vELuxe PEAK-1o-PEAK VIVM #2349
with 7%z METER & UNI-PROBE (pat. Dend.)
KIT $39.95. Wired $59.95
All the advanced & exclusive features of =232-PLUS the

extra-convenicnce and readability of its big 714" meter. Your
ideal bench instrument.

VIVM RF PROBES* ZPRF=11 or PRF-25:

KIT $3.75. Wired $4.95. Accuracy *=10%. Use with any
Il or 25 megohm VTVAL

VIVM HV PROBE “HVP-2: Wired $4.95. Complete
with multiplier resistor. Acasures up to 30 kv with
any VTVM or 20,000 ohms/volt VOM.

150 ke to 435 mc 4
with ONE generator!
New/! RF SIGNAL GENERATOR #324

KIT $26.95. Wired $39.95
for cOLORand Monochrome TV servicing

New wide-range, stable generator — better value tlicn genera-
tors selling at 2 or 3 times its cost! 1deal for: IF-RF alignment,
signal tracing & trouble-shooting of TV, FM & AM sets; mar-
ker 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 me. Freq. accurate to
“+1,5%; 6:1 vernier tuning & excellent spread at most import.
ant alignment freqs. Etched tuning dial, plexiglass windows,
cdge-lit hairlines. Colpitts RF osc., directly plate-modulated
by K-follower for improved mod. Variable depth of int. mod.
0-50% by 400 cps Colpitts osc, Variable gain ext. mod. ampli-
fier: only 3.0 volts needed for 30% mod. Turret-mounted
coils slug-tuncd for max. accuracy. Fine & Coarse (3-step) R¥
attenuators. RF output 100,000 uv; AF sine wave outpit to
10 volts. 50-ohm output Z. 5-way jack-top binding posts for
AF in/out; coaxial connector & shielded cable for RF out.
Tubes: 12AU7, 12AV7, selenium rectifier; x{mr-operated.
Deep-ctched satin aluminum panel, rugged grey wrinkle steel
cabinet. 8” x 10” x 134", 10 1bs.

The specs are the proof...

NEW BEST BUYS

by SEICOL

COMPLETE
with Preamplifier, Eaualizer and Control Section

New/! 20-WATT Ultra-Linear Williamson-
type HIGH FIDELITY AMPLIFIER #HF20

KIT $49.95. Wired $79.95

A low.cost, complete-facility amplifier of the higliest quality
that sets a new standard of performance at the price, kit or
wired. Every detail, down to the etehed. brashed solid brass
control plate, is of the fine quality EICO is famous for.
Rated power output: 20 watts (34 w peak). IM distortion (60
cps: 6 ke/4:1) at rated power: 1.3%. Mid.band harmaonie
distortion at rated power: 0.3% . Maximum harmaonie distor.
tion between 20 and 20.000 cps at 1 db under rated power:
approx. 19%. Power response (2Z0w): %£0.5 db 20.20,000 cps;
1.5 dbis 10-40,000 cps. Frequeney response (¥4 w): =05 db
13-35,000 cps; =1.5 db 7-50,000 cps.

5 feedback cqualizations for LP's & 78's including RTAA.
Variable turnover feedback tone controls do not affect volume
& permit large boosts or cuts at cither end of audio spectrum
with mid-freqs. unaficeted. Loudness control & separate level
sct control on front pancl. Low Z output to tape recorder.
4 hi-level switehed inputs: tuner, ty, tape. ausiliary (xtal/cer-
ami¢ phono or 2nd tuner): 2 low.level inputs for proper
loading with all leading magnetic, FM & quality xtal cart-
ridges. Hum bal. control. Extremely fine output transformer
has interleaved windings. tight coupling, careful balancing &
grain-oricnted steel. 8V x 157 x 10" 21 1bs.

These amavzing E1CO values are NOW IN STOCK
at your nearest distributor. Examine them
sidle-by-side withh ANY competitor. You'll see

for yourself why indeed EICO is your BEST BUY.
Fill out coupon on reverse page.

TURN PAGE FOR MORE EICO VALUES...
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the specs are
the test that tells
who’s best!

FREE 1956
EICO CATALOG!

Tells you how to SAVE 50% on
your test equipment costs!

ittt e

e

for COLOR & Monochrome
TV servicing

TUBE TYESTE New! GEIGER COUNTER %803
625 KIT $19.95

57 PUSH-PULL

KIiT 334.95 OSCILLOSCOPE

NEW! pYnamic e
CONDUCTANCE TUBE & it seies wired $75.9%
TRANSISTOR TESTER #666 vingminated {5 LA
KIT $69.95 WIRED $109.95 Rl g R Kir $79.95

Unexcelled testing thoroness & accu-| Pix Tube Test Adapter ... $4.50
racy. Cheeks transistor collector cure

neon lamp & headphone clicks. Wired $129.50

rent & Beta using internal dc power . RF SIGNAL NEW!
SUpply. Tests all receiving tubes includ- - VACUUM TUBE GENERATOR UTILITY TESTER
ing subminiatures (& Color & Mono- YOLTMETER #2241 320 *540
chrome tv pic tubes with accessory KIT $25.95 KIT $19.95 KIT $12.95
adapter). Composite indication of mu- Wired $39.95 Wired $29.93 Wired $15.95
tual cenductance. plate conductance, & q 150 kc-34 mc,

peak emission. Simultaneous sel. of any Multi-range ac/dc

calibrated har-

1 LUXE VTVM H ]
I of 4 combinations of 3 plate, 3 screen, 2 z ‘? s znti (1va" METER) monics to 102 ;’:r’m:’::,'l ,,‘,",“,";',
& 3 ranges of control grid \'olmgg- Grid @ . Q KIT $34.95 Tncdd P"l’{: g‘r watimeter, 1eql:.'
voltage variable over 3 ranges with 5% s =& Wired 355 95 Colpitts osc age checker for
accurzte pot. New series-string voltages -@ 4 U * 400 cps siné home & auto re.
for 600, 450 & 300 ma types. 5 ranges outputs. pairs.
mieter sens. with 1% precision shunts &

5% accurate pot. 10 SIX-position lever
switches for free-point connection of
€very tube pin or cap, 10 pushbuttons

$#944 FLYBACK
TRANSFORMER &

Range S00 ke—

228 mc on fund. 1% accuracy on

for rapid insert of any tube clement in YOKE TESTER- vﬁﬁ't‘ril'cmfr%'?, I?ange'?ggk%s-;
leakage circuit & speedy scl. of individ. KIT $23.95 0-30 me. 150 me.
ual tube sections. Direct reading of 3 - volt reg.
inter-element leakage in ohms. New Wired $34.95 KIT $34.95

gear-driven rollchart. Steel case with « fast check all Wired $49.95 KiT $39.95
cover & handle. Sensitive 200 ua mecter. flybacks & yokes -

in or out of set. =
s spots even 1 TV/FM SWEEP GENERATOR 3$360 — ) -
shorted turn! SMC-4.5MC CRYSTAL ... $3.95 ea. DELUXE RF SIGNAL GENERATOR #315

Sep. hi-gain RF | A W, Reads 0.5 chms
& lo:gain audio R 0

—500 megs, 10

Wired $59.95

i inputs. “®° mmfd—5000 mfd
Special noise il power factor.
locatar. Caflbra- % At LS
~, ted wattmeter. AT - 4 KIT
I R e $19.95
for COLOR & Monochrome KIT $24.95 o @ Wired
ici ; E wired $39.95 [ @ | 52995
TV servicing - bes, e o
6V & 12V BATTERY ELIMINATOR & | R-C BRIDGE & R-C-L COMPARATOR
TV-FM SWEEP GENERATOR CHARGER #1050 DELUXE MULTI-SIGNAL TRACER 2147 29508
& MARKER #368 o — 20,000 Ohms,/Voit
A 6 J , o e N L MULTIMETER #565 -
KIT$69.95 WIRED$119.95| . @ @ @ -| IL $84,95 VIVM PROBES KT wire
7 st . . = = Wired $29.95 Peak-to-Peak ... $6.95
The FINEST setvice instrument of chis w i RF oo $3.75 $4.95
;ype cver\c{f{crcd ix: (c)ilhcr ki]t or wired . - - L] I} — High voltage Probe-1 ,, 96,95
orm at ANY price! Outstanding case & - E °r r v
accuracy in FM & TV (including Color) HI-Fl PREAMPLIFIER =HF-6 i : 1%’3&:‘;"‘[‘{:‘:“ High Voitage Probe.2 ~-$4.93
alignment. Entirely electronic sweep i et | 3 536 SCOPE PROBES
cireuit with accurately biased Increduc- KITS SZ4.I9§ Wired 537.95.'W|'h Pows= | D& S squlator $5.75
tor: superb Iineacity on both sides of | =7 SUPPly: KIT $29.95. Wired $44.95 | KIT $12.90 Direct $3.95
selected center freq. Newly-designed Feedback circuitry thruout! Preamp. wired $14.90 Lon Capgziﬁ'.' 55.15
AGC cireuit automatically adjusts osc. equalizer, téne controls, scratch & :
for max. output on each band with rumble filters, K-follower output. P . A Ve e e
:-I;lr:\gca:r‘ngllgul::g Y:rga%ﬁnékii:;%]%r& For FREE 1956 caoralog, mail coupen NOW! l :lco,klaﬂ YIINI':PS SfYreekt R-7 l
FUND. BANDS. Sweep width continu- ® | rookiyn + New Yor ]
R L SR | Send FREE 1956 Cotolog and nome of meighborhood |
deviation. Variable marker gen. range | EICO jobber.
from 5-75 mc in 2 FUND. BANDS plus l |
acalibrated harmonic band (54-225 mc). NG TS e i o T i et
Variable marker calibrated with imt. 1 ‘
xtal marker gen. 4.5 me xtal included. | 84 Withers St. ® Brooklyn 11, N. Y. [ LH ol e Address R e e e A e . S e |
Ext. marker provision. Double pi line
filter. Edge-lit hairlines eliminate Prices 5% higher on west coast © 56 e N Sl =S |
parallax. and subject to change without notice. | B roiie 1
1O IR 25 s i o i o S S e e S A -

Turn poage for other E£1CO ad

1945 to 1955: a decade of Know-How & Value Leadership in Kits & Instruments—over ¥z mitlion sold to date!

RADIO & TELEVISION NEWS

www americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

PORTABLE

ITH well over 33 million TV re-
WCeivers in American homes, the

major set manufacturers have sud-
denly decided to mass produce small,
low-cost receivers with screen sizes
reminiscent of the early days of TV.
They are doing this despite the em-
phasis in TV sales of replacing the
carly small-screen sets with 21-inch
receivers. Yet, the appearance of the
new small-screen receivers is the re-
sult of careful market studies and
tests by the leaders of the TV indus-
try who found that a market for “per-
sonal” or portable TV sets exists in
areas receiving several channels. The
program preferences of various mem-
bers of the family, especially the
younger set, often lead to the decision
to buy a second set. Men or women
living alone, bedridden pecople, travel-
lers, and a host of others apparently
see no great merit in buying a large-
screen set if they can get a cheaper,
small-screen set which is just large
enough for close-up viewing.

Assuming that the major manufac-
turers are correct in their estimate of
the demand for small, low-cost TV
sets, how will this development affect
the service operator?

While no one can foretell the full
impact of this development, certain
new factors can safely be predicted.
For one, the customer will object to
the cost of repairing these sets even
more than he does for his present
large-screen set since the original pur-
chase price for the portable model is
usually lower. This is reminiscent of
the prewar radio servicing days when
the customer often refused to pay a
legitimate $6.00 repair charge on the
grounds that the whole set had cost
only $9.95. Yet, the actual service
costs for a small-screen portable set
may be higher than for a more elab-
orate console. The reasons are that
the portable may get rougher han-
dling, have less expensive components,
develop more heat per volume, and be
subject to great variations in tem-
perature,

Most of these small-screen sets will
probably not require installation by a
technician since, if it is used as a second
or third set in the home, the portable

July, 1956

By

WALTER H. BUCHSBAUM

Television Consultant

RADIO & TELEVISION NEWS

Poriable TV seis can be
used anywhere in the
house. They are easy to
carry and most of them,
like the Admiral shown
here., will come equipped
with an indoor antenna.

This is the hottest item on the black-and-white TV market.

Why are they popular and what are their repair problems?

will be connected to an existing an-
tenna and only a coupler is needed. In
many other instances, the set will be
operating from an indoor antenna. It
is doubtful that many of these sets
will be sold in weak signal areas be-
cause most portable sets do not have
the full gain-bandwidth capability usu-
ally found in larger models.

Design Features

Although it may appear that the

new small-screen TV receivers are
really portable, they are actually only
transportable, since they will not play
while being carried by the viewer as
is the case with portable radios. At
the time of writing, no battery pow-
ered TV set has been put on the mar-
ket.

Power supplies vary greatly among
the new portable receivers. Some sets,
like the Setchell Carlson model shown
in Fig. 2, have regular power trans-

Fig. 1. Block diagram
of the RCA 8-inch
portable TV receiver.
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Note the wide use of
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formers and 5U4 rectifier tubes.
Others, like the G-F model shown in
Fig. 7, use a series heater, transform-
erless, voltage-doubler type power sup-
ply with tubes of the type having a
controlled warm-up time. The RCA
8-inch receiver shown in Fig. 7 uses
both a power transformer with 6.3-
volt heater tubes and a selenium volt-
age doubler as “B+" source. It would
seem from these examples that the
design of the power supply section is
largely a matter of available parts and
relative cost, and these vary between
manufacturers.

One design feature, common to all
lightweight TV receivers, is the wide-
spread use of multiple purpose tubes.
A typical example of this is in the
RCA 8-PT-7030 series TV receivers
which use only ten receiving tubes of
which only the high-voltage rectifier,
damper, and horizontal output tubes
are single-function types. The block
diagram of Fig. 1 shows how these ten
tubes are arranged to perform the
functions of 17 separate vacuum tubes.
Note in particular the tuner and audio
sections. A detailed discussion of the
tuner circuit is presented in a later

: paragraph. The audio output tube is
Fig. 2. Interior of the Setchell Carlson portable TV set shown in Fig. 7. Note actually the triode section of the 8US,
the use of a power transformer and two-part chassis. horizontal and vertical. which is sufficient in this application
but not generally recommended as a
o <= Fig. 3, Shown here are the various power amplifier. The 6CG7 tubes used
[ B -Fj components on the neck of the 8-inch in the sweep sections are the 9-pin
i picture tube in the RCA portable set. equivalents of the well-known 6SN7

dual triode.

Fig. 4. Sound reflex circuit used in It should be pointed out that in

Emerson model 1030 portable. The addition to the ten receiving tubes the
2nd i, also amplifies the sound carrier. receiver also uses four crystal diodes
soun and two selenium rectifiers, the latter
asic. in the power supply. The crystal di-
odes are used in the conventional
video detector application as well as
in the unusual position as ratio detec-
tor and as clipper in the grid circuit
of the audio limiter section.

The one almost universal feature
among portable sets appears to be the
use of vertical chassis. In some in-
stances, as in the new RCA models,
the chassis consists of two parts. one
stacked vertically behind the other.
Many receivers also make use of
printed-wiring boards. In the G-E
series “M” receivers, for example, the
entire vertical chassis consists of print-
ed-wiring boards with the components
] mounted towards the picture tube
lewr 1000 L, 292 screen and the tubes accessible from
hazl the rear of the set. The printed-wiring
W T assemblies are supported by the metal
] chassis which also holds the tube
shields and other hardware.

Picture tubes used in the new port-
able receivers range from the conven-
tional 17-inch size down to the new
8-inch rectangular types. While the
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i 5 . . 17- and 14-inch tubes usually use 70°
250% deflection, most of the smaller ones,
FROM ! g& : Fig. 5. Audio section of the RCA like the new 8-inch rectangular pic-
"k’.ﬁ? 280 iy poriable, As seen here, two ger- ture tube, use a 90° deflection angle
e LE. "' manium crystals are used as the and completely different deflection as-
se ratio detector, and one crystal semblies. Fig. 3 shows the adjustment
RI6 J_ . diode is used as a Limiter. The points at the neck of the 8DP4 (the
ER.IzIT s 6U8., Vin. serves three functions. RCA 8-inch tube) and as can be seen
-]— Izzoo here, this tube uses a short yoke, a
- - centering ring assembly, and an ion
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trap, all covered by a metal shield.
Focusing is accomplished by the low-
voltage electrostatic system well
known from older tube types.

In external appearance the common
feature of all portable equipment is,
naturally, the carrying handle and the
extreme compactness of the cabinet.
The cabinets are most frequently made
of metal, particularly aluminum for
lightness. Indoor antennas are furn-
ished optionally. Sometimes a short
wire is connected to the power cord
via a capacitor. Such line cord an-
tennas are not too satisfactory.

A novel feature of the RCA 8-inch
receiver is shown in Fig. 7. A small
stand supports the set on a “U"-shaped
bracket permitting it to be rotated and
tilted for the optimum viewing angle.

The loudspeaker is often placed at
the top of the cabinet, occasionally at
the sides and, in the Emerson portable,
the speaker and controls are accessible
by opening a small panel at the top.
This panel serves both as a dustcover
and as a reflector for the sound. im-
proving the acoustics of this set some-
what.

Circuit Features

Actually there are no radically new
circuits in use in the new small-sercen
receivers. Only simplified circuits and
novel component arrangements con-
front the technician and none of these
is so different as to present any serious
service problem. One of the novel ar-
rangements is the sound reflex circuit
used in the Emerson 1030 series models
shown in Fig. 4. Here, the 4.5 mc.
intercarrier sound signal is removed
from the output -of the video detector
and, through a shielded wire, fed to
the grid of the second i.f. amplifier, in
series with the 41 me. i.f. signal. At
the plate of this stage there are two
resonant circuits in series. Cne is
tuned to a particular 41 me. i.f. stag-
ger frequency while the second net-
work resonates at 4.5 me. and serves as
the output load for the sound carrier.
This arrangement uses the 2nd i.f.
amplifier for additional sound carrier
amplification so that a substantial sig-
nal is presented to the sound limiter.
The use of the second if. amplifier in

TUNER UNIT-KRK-55A w4
s eus

*90v,

RF AMPL ., l

I-F QuTtPuT

* 215V,

CHANNEL SELECTOR SwWITCH S1 FRONT
AND REAR SECTIOND VIEWED FROM rRONT =
AND SHOWN IN CHANNEL NO.2 POSITION .

Ycia i
Tas-3 l

Fig. 6, Schematic diagram of the tuner used in the RCA poriable showing how
two 6U8s are used as rd. amplifier. oscillator. mixer, and first i.f. amplfier.

this manner saves a tube and provides
excellent intercarrier system perform-
ance.

Another circuit feature found in
many portable TV receivers is the
use of only two if. stages. This gen-
erally results in a compromise be-
tween bandwidth and gain which
makes these sets a poor choice for a
weak signal area. Of course, the
smaller screen does not require as
much picture detail and, therefore,
some i.f. bandwidth reduction can be
tolerated.

One method of saving tubes in the
i.f. strip is shown in Fig. 6, the circuit

of the tuner used in the RCA 8-PT-
7030 receiver. Here the two tubes in
the tuner actually contain four sep-
arate sections. One tube serves as an
oscillator and mixer while the triode
of the other tube is used as a
grounded-grid r.f. amplifier. This
leaves the fourth section, a pentode,
for operation as the first i.f. amplifier.
Bypassing and shielding as well as
alignment of this tuner and i.f. ampli-
fier combination are slightly more
critical than for conventional circuitry
but the performance of this arrange-
ment is satisfactory.
(Continued on page 127)

Fig. 7. Three recent portables are shown here: they are the RCA 8-inch model, the G-E .inch, and the Setchell Carlson.
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a8

By JOSEPH H. STEINMETZ, w4y /

This “dream antenna® setup, belonging to
WAYIl and WATFP, features a 50-foot mast
and three Telrex beams; a six-element 10

meter, 3-element (5 and 20 meter arrays.

Antenna location at Steinmetz home in Sarasota. At rear and
above taller ladder is base of tower. 17 ft. high. which has con-
crete footings 3 ft. x 3 it. x 4% ft. deep. The 33-ft. Vesto steel
tower was assembled on ground and is seen (right} with prop
pitch motor already installed. The 20-m. beam is seen against sky
on temporary suppor!, as is 10-m. beam on short pipe on garage.

Concrete Engineering Company’s crane is used to lift up the 33-foot
section of the Vesto tower into its vertical position while helpers
insert timbers under the feet to help “true up” the entire assembly.

Concrete Engineering Company’s engineer has placed the 20-m.
beam on pipe and now has crane lift him, seated in « sling, and
15-m. beam, together with coaxial cable already connected so
he can drop boom of beam slowly down over the pipe through
2-inch hole in boom. This proved to be a rather tricky opera-
tion but the whole business came off smoothly without a hitch.

RADIO & TELEVISION NEWS
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The three-element 15-meter Telrex beam is belted into mlace by en-
gineer who works comfortably and safely in the crane-lifted sling.

Crane swings the tower from position on the right over
toward its final position. The tower is being moved
across the garage in this photo of the tower operation.

your children as well. The antenna installation shown
on these two pages and the mobile and ham shack sta-
tions shown later in the article are the proud possessions of
.the author and his son, Bill (W4TFP), an operator at the
Duke University Electrical Engineering Department Station.

When we recently moved to our new home on Sarasota
Bay, we decided that now was the time to build our “dream
shack.” Accordingly, we had a 50-foot tower erected which
would get our three Telrex beams out in the clear and then
fixed up an all-weather, year-around ham shack in a made-
over storeroom in the back of the garage.

A specially designed desk supports the station's “Viking 1"
transmitter and NC-300 receiver. A five-position coaxial
switch in the mahogany panelling of the shack allows instant
switching from 75 to 40, 20. 15, or 10 meters. The coaxial
cables are fed through the wall from the outside so that no
wires clutter up the working area.

An indicating pointer, placed on Florida and moved by a
selsyn behind a great circle map on the wall of the shack,
shows us accurately where the beams are pointing. This sel-
syn is activated by a matching one geared to the rotating pipe
in the tower just above the prop-pitch motor. The motor itself
is enclosed in a heavy anodized aluminum tube which is
bolted to the steel plate on which the motor rests. A “hat” of
aluminum is fastened with its center around the mast. It
overhangs the aluminum tube around the motor by 6 inches
to make a water-tight seal and yet be rotatable. Heavy roof-
ing compound seals all possible cracks.

The 75 and 40 meter antennas, the half-wave dipoles, are
center-fed with 72-ohm halanced transmission twin-lead lines.
When the lines get close to the ground, each feed into B & W
balun coils and come out 72-ohm unbalanced coaxial lines,
which then run into the shack and into the coaxial switch
and thence to the pi network of the ‘“Viking” final.

The shack itself is equipped with a Philco air conditioner

UUNCE a ham, always a ham”—and usually this includes

for the hot summer days and an electric fan wall heater for Bill Steinmetz., WATFP, is shown
those nippy winter mornings that we occasionally get—even atop the completed tower. He is
in Florida! given good backing by his three

Our mobile gear consists of an Elmnac receiver and trans- Telrex beams for 10, 15. and 20
mitter installed in our station wagon. For field days, Bill rigs meter bands. A FB operation!

up a Chevrolet generator connected to a gas-powered lawn-
mower to keep the battery charged during the 24-hour haul.
This whole outfit is carried in a small trailer fastened to
the car.

Needless to say, the author is completely “sold” on ham-
ming as a hobby not only because it (Continued on page 120)
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THE TUBE RACKET

N MARCH 26, 1956, in the munici-
0 pal court of the City of Boston,

Joseph Bernard Lynch, 35, of 82
Carver St., Boston, Mass., was found
guilty on two counts: (1) with know-
ingly using fraudulent labels, and hav-
ing in his possession counterfeiting
equipment; (2) selling rebranded elec-
tronic tubes, being fully aware that
the labels were fraudulent. He was
sentenced to serve two years in the
House of Correction,

Joseph Lynch was apprehended by
the Boston Police Department work-
ing with the active cooperation of
Gerald Hurley under the direction of
Charles A. LaForge of the Security
and Plant Protection Department of
General Electric Company, Schenec-
tady, N. Y. He had been counterfeit-
ing tube labels and otherwise engaged
in illegal practices of this nature for
twenty years.

This conviction brings to light a
practice that has been going on for a
long time and has been costing tube
manufacturers a great deal of money.
As practiced by Lynch and others like
him, the racket consists of obtaining
faulty receiving tubes and returning
them to the manufacturer for new
tubes. The tubes thus acquired were
then sold to service dealers at T0%
off list price. Lynch would clean up
the worn-out tubes, remove the old
warranty code date and, in many
cases, the tube manufacturer's label,
and then place a new code date and
label on the tube. This allowed the
tube to be returned to the company
for replacement under the warranty
agreement. This practice is one of the
counts under which Lynch was con-
victed.

40

ment identification photos of
Joseph Lynch, convicted of tube rebranding,
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Tube rebrander jailed and extent of racket revealed

in Boston police case. Manufacturers now on the alert.

As an indication of the exactness
with which tube rebranders sometimes
operate, refer to Figs. 1 through 5. In
Fig. 1 are shown two tubes; one is a
new tube, the other is a rebranded
worn tube counterfeited by Lynch.
Note how similar the labeling is on
the tube bases. The one on the right
has the counterfeit label.

Fig. 2 shows the equipment used by
Lynch to rebrand tubes. Most of this
equipment was obtained through un-
impeachable sources when Lynch
passed himself off as a salesman for
legitimate electronic companies. The
various trademarks and code designa-
tions used by some of the tube manu-
facturing companies are shown on en-
graver’s proofs in Fig. 3 prior to being
sent out to a rubber stamp engraver.
Fig. 4 shows the completed rubber
stamps used by Lynch for rebranding
tubes. How this is done is shown in
Fig. 5. The ink is first applied to a
glass plate, rolled smooth, and then
the rubber stamp is applied to it.
Next, the unbranded tube base is rolled
along the rubber stamp to pick up the
counterfeit label.

The most important aspect of the
whole racket is the fact that used or
defective tubes were available to
Lynch for his nefarious scheme. Lynch
was able to obtain quantities of defec-
tive tubes by paying his various
sources as little as 2c or 3¢ per tube.
The sources themselves bear some of
the responsibility for making these
tubes available to Lynch since. if they

www americanradiohistorv com

had thought about it, they should have
known that no legitimate use could be
found for such tubes. Actually, some
of the bad tubes that he received were
within the warranty period. These did
not require rebranding and obviously
could be returned to the manufacturer
for direct replacement. Here again,
although this practice sounds legiti-
mate, it was not. Actually, in the case
of tubes that were still in warranty,

.these should have been destroyed

since credit had already been obtained
for them from the tube manufacturer.
Why the manufacturer did not re-
claim them himself when he extended
the credit is very simple to explain.
Until the early part of 1955 most
tube manufacturers would give credit
or replace bad tubes that were within
warranty without requiring the worn
tubes to be returned to the plant. The
district sales division would automati-
cally approve such credits with the
understanding that the distributor
would destroy the bad tubes. Here the
system fell apart as many such tubes
were not destroyed but were obviously
sold to individuals such as Joe Lynch.
Another method of handling in-war-
ranty tubes, common until recently,
was for the manufacturer to extend
to wholesale tube buyers a discount of
5% in lieu of credit for “duds” on
purchases of packaged tubes. In other
words, the tube manufacturer as-
sumed that about a 5% discount would
cover the tube replacement cost and,
therefore, extended the credit at

RADIO & TELEVISION NEWS
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Fig. 1. One of these tubes is an old one
that has been rebranded. the other is new,
Note the thinner lines of the lettering of
the tube on the right; it is the phony.

the time of purchase. When the de-
fective tubes were found, it was left up
to the tube wholesaler to dispose of
them. This saved the wholesaler and
the manufacturer the costs of han-
dling defective tubes. Thus, many
wholesalers instead of disposing of
these “duds” often had them around
the store in a convenient spot. This is
how Lynch obtained his tubes. In this
case Lynch would return them for
credit to another distributor.

Tube manufacturers have been tak-
ing definite steps to run the rebrand-
ers out of business. To keep worn or
defective tubes out of the hands of re-
branders, General Electric, Sylvania,
and many other tube manufacturers
now use a tube-for-tube replacement
plan. Under this plan, the wholesaler
must send back to the tube manufac-
turer any defective tube covered by a
warranty. The manufacturer then
gives the wholesaler a new tube for it.
The manufacturer then disposes of all
duds.” This practice keeps such
tubes out of the hands of possible
counterfeiters and rebranders.

Besides this method of attack on the
problem, some of the tube manufac-
turers are taking additional precau-
tions. As indicated before, G-E is
cooperating with local police authori-
ties wherever its salesmen discover
evidences of rebranding. Sylrunia
Electric Co. has offered a $1000 re-
ward “for information leading to the
arrest and conviction of an individual
or company fraudulently branding
tubes with the Sylvania name.” The
Philco Corp. buys up all old tubes for
5c¢ each. These and other measures
are designed to cut down on this
racket.

The problem goes even deeper and
tube users themselves can cooperate
to heat the rebrander. For example.
when a TV service technician replaces
a tube in a TV or radio set, the re-
placed tube should either be left with
the customer, or else be disposed of
immediately by the technician. If the
tube is still covered by the manufac-
turer’s warranty, it should be returined
to the parts distributor from whom it
was bought or the equipment manu-
facturer’s distributor and sent by him

(Continued on page 120)
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Fig. 2. Equipment used
by the convicted re-
brander and some of
the tubes found in his
possession when he
was caught recently.

Fig. 3. These engrav-
er’s proofs contain the
code numbers and
trademarks of various
tube manulfacturers.
Rubber stamps for re-
branding tubes were
made from these.

[m]

Fig. 4. Rubber stamps
found in the posses-
sion of the tube re.
brander. Note the
wide variety of tube
and equipment manu-
facturers represented.
G-E was active in ob-
taining the evidence.

L]

Fig. 5. How the coun-
terfeit brand was put
on a cleaned-up de-
fective tube is shown.
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RCA.6806 is a high pow-
er water-cooled type
u.h.f beam power tube.

Some new tubes recently released by manufacturers

are unusual in design, construction, and appearance.

[
14 G-E ceramic micro-

miniature tube for
uw.hi-v.hi televi-

sion tuners.

RCA-6694-A is a
small cadmium-
sulfide photocon-
ductive cell.

Sylvania stacked type tube with a
completely ceramic cap or enveleope.

14"
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O THOSE of us who have been ac-

customed to the ordinary run-of-

the-mill variety of electron tubes,
the photographs shown here may come
as something of a surprise. Yet these
tubes are just a few examples of some
of the special types that have been
released recently.

Type 6806 U.H.F. Beam Power Tube

The 6806 is a water-cooled power
amplifier intended for operation at
frequencies up to 1000 mc. In tele-
vision transmitter service, the 6806
can deliver 28 kw. at 550 mec. or 17
kw. at 750 mec.

The 6806 features a coaxial electrode
structure in which the centrally lo-
cated plate is surrounded by a sym-
metrical array of unit electron-optical
systems. Bypassing of the screen grid
is provided by built-in capacitors.
Ducts for water cooling are also built
in.

Other features of the 6806 include
low-inductance, large-area r.f. elec-
trode terminals insulated from each
other by low-loss ceramic bushings;
relatively low output capacitance; and
very low feedback capacitance.

Sylvania Stacked Tube

The stacked tube shown here em-
ploys a completely ceramic envelope
mounted on a 9-pin miniature base.
The shortness in envelope height is
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achieved mainly because of the un-
usual internal construction in which
the wvarious elements are arranged
horizontally and are stacked one above
the other. Small ceramic spacer wash-
ers are used to provide separation be-
tween the elements. The entire assem-
bly is then placed within a ceramic
cap or envelope which is then evac-
uated and sealed.

The ceramic envelope is much
stronger than a glass envelope and the
tube can be handled, dropped, and
shipped without breakage. The en-
velope is also extremely rugged under
widely fluctuating temperatures. The
stacking procedure used in assembly
of the elements also provides for high
resistance to vibration and shock
which might otherwise cause mechan-
ieal failure. In addition, the assembly
lends itself to completely automatic
production methods. Although the tube
was designed for high-performance
military applications, it will eventually
become available for civilian use.

Type 6694-A Photoconductive Cell

The 6694-A is a very tiny, cadmium-
sulfide photoconductive cell of the
head-on type. It produces a signal out-
put that is approximately proportional
to the incident light intensity. Because
of its very small size and high sensi-
tivity, the celi is especially useful in
those light applications where a single
small photosensitive device 15 desired,
in light-controlled relay applications,
and in light meters for measuring the
brightness of small luminous spots.

The 6694-A has a maximum seated
length of 0.300 in, a maximum width
of 0.375 in.,, a maximum depth of 0.220
in.,, and a minimum sensitive area of
0.020 in. by 0.018 in.

G-E Ceramic Microminiature Tube

The type 6BY4 is the first of a line
of microminiature ceramic tubes re-
leased by G-E for a wide variety of
applications. The 6BY4 is a high gain,
low noise triode which is especially
suitable for r.f. amplifier service in
combined u.hf.-v.h.f. television receiv-
er tuners,

This tiny tube envelope is made up
from small ceramic and metal layers
arranged alternately. In the photo-
graph one can readily see the two but-
ton contacts at the bottom of the tube
to which the heater is connected. Then
above the lower ceramic ring is the
metal ring that makes connection to
the cathode. Above this is another
ceramic ring which is followed by a
grid contact ring. Finally at the top
of the upper ceramic ring is the plate
contact button. A special socket is re-
quired to accommodate the 6BY4. The
rigid and compact ceramic construc-
tion resists shock and vibration and
withstands extremes in temperature.
Automatic assembly is also facilitated
with this construction. Information
concerning the tube characteristics
and circuitry is to be found in the
March, 1956 issue of Rapio & TELE-
visioN NEws (see “New Tube for
U.H.F. TV,” page 46). —30—
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Guitar Amplifier

By PAUL PENFIELD, JR.

NE of the pleasant duties electronic
0 equipment has to perform is that
of amplifying music. Depending on
the reader’s viewpoint, that may be
anything from classical music down to
rock 'n roll. The general dissemination
of music to the public had to wait for
electronics. Nowadayvs every symphony
orchestra in the country is available
to anyone for the price of a record or
the tuning of a radio dial. Before the
electronic revolution of the twentieth
century, only the privileged few could
afford to attend concerts—today any-
one can have music wherever he goes.
Many musical instruments depend
entirely on electronics for their exist-
ence: electric organs, theremins, and
electronic carillons, to mention three.
Other instruments often employ elec-
tronic amplification of one sort or an-
other, either to play to a large audi-
ence or because the natural volume
output from these instruments is low.
The most notable instrument which is
often helped out by electronics is the
guitar. Guitar amplifiers have been
used for some time to allow a guitarist
to play his low-power instrument be-
fore large audiences.

Because it is such a versatile instru-
ment, the guitar is very popular.
Enough citizens play the guitar so that
the subject of guitar amplifiers is of
wide interest. Normally.such amplifiers
operate from the 117 volt a.c. line and
employ vacuum tubes. This sometimes
inconveniences guitarists who wish to
operate from a field or outdoor arena.
or who may wish to move about with
their instruments, such as in a parade.
Recently available high-power transis-
tors make a high-power transistorized
amplifier for guitars practical. A suit-
able amplifier, which the reader can
easily make for himself, is described
in this article. The space and weight
contributed by the amplifier and bat-
teries is small compared to normal
eight-inch or ten-inch loudspeakers, so
the size of the amplifier cabinet is
determined entirely by the size
speaker used. Since heat is no prob-
lem, the entire cabinet may be sealed
or not at the builder’s discretion.

The following are the general re-
quirements that were set down for this
guitar amplifier:

(1) Frequency response: not critical
—50-3000 cycles-per-second is ade-
quate, since the lowest tone played (E
below C below middle C) is about 82
cycles, and the highest (2 C’s above
middle C) about 1000 cycles.
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Fig. 1. The compact ampli-

fier shewn connecied to the
pickup mike on guitar. A
handle or strap on cabi-
net would permit ampli-
fiezx to be carried easily.

Construction details on a portable, easy-to-build unit

which uses two power transistors and is self-contained.

(2) Distortion: not critical, since the
device is only put to one use. Low-
order harmonics, if kept within 5% or
so, do not seem to detract materially
from the sound.

(3) Noise: as low as possible—this
dictated the use of a low-noise transis-
tor in the first stage.

(4) Adequate amplification: to per-
mit the guitarist to have as much gain
as he desires, or as little. This gives
the performer more versatility.

(5) Adequate power output: the
unit was designed around a pair of
high-power transistors.

(6) Low standby power: this dic-
tated the use of class B operation.

(7) Lightweight, small-size: limited
only by the size speaker used.

(8) Good-looking: this “extra”
pleased the author’s sense of beauty
and accomplishment, however, the
reader may or may not wish to dress
up his unit. Extra work in this regard
may or may not be necessary, depend-
ing on whether the reader builds his
own cabinet or not.

The Circuit

The completed guitar amplifier sys-
tem, shown in Fig. 1, and again in
Fig. 3 uses a pair of power transistors
in the output stage. Fig. 2, the circuit
diagram, shows the Sylvanic 2N68 and
2N95 in the output circuit. These tran-
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sistors are now available generally
through jobbers. The other four tran-
sistors are readily obtained.

The microphone used by the author
is an Amperite “Kontak Mike,” model
SKH, a high-impedance magnetic
microphone specially made to pick up
vibrations only from the surface with
which it is in contact and not from
the surrounding air. The mike puts out
about the same volume level as a vari-
able reluctance cartridge—indeed Am-
perite recommends the use of the G-E
variable reluctance preamp, or egquiv-
alent, when connecting the mike to an
ordinary amplifier.

This fact, incidentally, points up the
conclusion the author reached by ex-
periment: proper operation of the
mike requires that bass boost be in-
corporated in the amplifier. The sound
of the mike through an unequalized
amplifier is quite tinny and deficient
in bass. However, by properly design-
ing a transistor amplifier for use with
the mike, we can forget about equal-
ization. This is simply because normal
transistor amplifiers have low input
impedances, which means current may
flow through the mike. When it is
connected to a high-impedance grid
circuit, the volfage output waveform
is amplified. With a transistor ampli-
fier, however, the current output
waveform is amplified. Since the mag-
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P-N-P
Ck722
va.

PN-P
CK727
Vi

R2

L 8

R1, Ri—4700 ohm, V5 w. res.

R2, Rs—27,000 ohm, Y3 ®. res.

Rs—2700 ohm, Y3 w. res.

Re—2500 ohm volume control {audio teper)

Rr, Re—150,000 ohm, Vo w, res.

Rs, Rio—See text

C1, C1y, Cs—10 pfd., 12 v, elec, capacitor
{Observe polan’ty an diagram. See text)

Mic.—Contact microphone { Amperite SKH)

VSO68, Burgess Z4, or Eveready 724)

RIO

R9

Bi1, B:, Bs—6-volt miniature battery (RCA-

CR1, CRe—IN34 or IN34A4 diode

Vi—"p-n-p” junction transistor (Raytheon
CK727)

Vr—""p-n-p” junction transistor (Raytheon
CK722)

Vs—"“n-p-n’’ junction transistor (Sylvania
2N13s5)

Vi—""p-n-p” junction transistor { Raytheon
CK721)

Vs—DPower transistoy (Sylvania 2N68)

Ve—Power transistor {Sylvania 2N95)

Fig. 2. Schematic of amplifier. If more gain is required (although unlikely)
V. may be changed to a CK721 or CK725 without other modifications in circuit,

netic microphone is mainly inductive
rather than resistive, and furthermore,
since the load impedance into which
the microphone works is so very low,
approximate equalization occurs. The
same thing, of course, is true with a
variable reluctance cartridge—if op-
erated into a very low impedance cir-
cuit, no equalization is required, to a
first approximation.

Because no equalization is required,
the amplifier is made just that much
simpler. The first two stages (see Fig.
2) are standard. The 10 ufd. capacitor
between them was used because it was
on hand—anything upwards of 3 or 4
microfarads would do. A separate bat-
tery is used to power these first two
stages to prevent motorboating, which
is often a serious problem in multi-
stage transistor amplifiers. The first
stage uses a low-noise CK727 transis-
tor; the second stage uses an inexpen-
sive CK722,

The last two stages are not standard
at all. The final stage, consisting of a
2N68 and a 2N95, is operated class B
complementary. Complementary opera-
tion is the simplified form of push-pull
possible with transistors, but not with
vacuum tubes. The two transistors are
of opposite types—one p-n-p and one
n-p-n. One truly “pushes” while the
other one “pulls” and yet the output
is single-ended, and so no output trans-
former is required. Since there is no
‘‘opposite type” of vacuum tube, no
corresponding circuit exists, and nor-
mal class B tube amplifiers have
double-ended output, and must use an
output transformer. In addition, the
output impedance of the 2N68-2N95
stage (the two transistors are made
with “equal but opposite” character-
istics, and are therefore called comple-
ments of each other) is quite low, so
that the eight-ohm speaker serves di-
rectly as the load. (For a discussion
of this and other types of power tran-
sistor operation, refer to the author’s
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article “Power Transistors,” which ap-
peared in the February issue of Rabio
& TELEVISION NEWS,)

The output stage is driven by an-
other pair of complementary transis-
tors operating push-pull—this time a
2N35 and a CK721. The entire collec-
tor current of each driver transistor
flows through the base of the power
stage transistor of the opposite type,
thus there are no “coupling losses”
between driver and output stages. In
addition, the bias state of the last
stage is determined by the bias condi-
tions on the driver transistors which,
in turn, are determined by the size of
R; and R.. The almost complete ab-
sence of anything but transistors in
the last two stages indicates that com-
plementary amplifiers have a definite
economic advantage over conventional
transistor amplifiers!

The two diodes are arranged oppo-
sitely directed to the emitter-to-base
junctions within the driver transistors,
in order to prevent the base voltage of
each transistor from changing when
a signal is applied to the stage. If
these were not in the circuit, the recti-
fying junction between emitter and
base of each transistor and the cou-
pling capacitor would act like a small
rectifier-filter combination, building up
a voltage on each base which would
greatly interfere with the normal
amplifier biases. This voltage would
vary from time to time depending on
the input amplitude, tending to keep
each transistor close to cut-off.

Again, the two coupling capacitors
C: and C; happen to be 10 gfd. only
because the author had a few on hand.
Anything upwards of 3 or 4 micro-
farads will do. If any value lower than
this is used, low-frequency response
will start to suffer.

The design of the final stage ampli-
fier is intentionally conservative, that
is, under normal operation, there is
not a chance in the world that the
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transistors will become overheated.
The reader thus can be assured that
his investment of ten dollars or more
for the two final-stage transistors will
not “go up in smoke” because the
transistors were operated too close to
their maximum ratings. Although this
fact means that less power output is
obtained, still the output is satisfac-
tory for most applications and, in fact,
is more limited by the speaker and its
enclosure than by the final stage de-
sign.

Construction

Since the transistors and associated
components don’t require much space,
the construction of the amplifier is
more or less that of building a cabinet
for the speaker used. Details on this
of course depend on the type and size
speaker used. The author's cabinet
(shown *“exploded” in Fig. 3) was
made out of scraps of cheap white pine
and plywood to fit an existing eight-
inch speaker, It was made barely large
enough to enclose the speaker, as a
result the acoustics of the instrument
are not as good as if a larger volume
of air were backing up the speaker.
The reader may want to use a com-
mercially-built speaker enclosure, in
which case the remarks made here
about cabinet construction won’t
apply.

The author’s home-built enclosure
was tailor-made for the application—
a simple six-sided rectangular box,
made to fit the speaker snugly. The
speaker hole was not cut perfectly
round. but this fact was hidden by
covering the entire front panel with
speaker cloth, instead of only the part
behind the hole, The side panels and
the rear board were finished by apply-
ing Meyercord ‘plastic veneer.” The
effects obtained from the *“Striped
Walnut” are quite striking. Of course
the reader may use whatever ‘“‘beauty
treatment” strikes his fancy—paint,
varnish, stain, or plastic veneer over
unfinished wood or other types of
finishes if desired.

The placement of the electronic
parts is not at all critical. It is rec-
ommended that the jack for the mike
be mounted close to the bottom of the
case, to prevent a sudden tug on the
cord from upsetting the amplifier. The
volume control and the ‘“on-off” switch
may be mounted anywhere that is con-
venient.

The author mounted his batteries by
chiseling out a depression of the right
size in one of the side panels, and then
forcing the batteries into it, and hold-
ing them in with a rubber band held
down by thumbtacks. The reader may
prefer to use a metal clip of some sort
to hold down the batteries; however,
the rubber band is simple and (unless
it breaks under the tension) makes a
very effective holder.

The power transistors are bolted di-
rectly to the speaker frame. This is
possible because the two collectors of
the final stage are connected together.
(The case of each transistor is con-
nected internally to the collector to
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provide proper heat sink operation.)
The speaker frame thus acts as the
required heat sink. The leads were
cut to a quarter of an inch and a
standard subminiature tube socket
was used. Since the transistor is im-
mobile, of course, the socket must be
soldered to three flexible leads.

The rest of the transistors were also
mounted by plugging them into stand-
ard subminiature tube sockets. For the
three Raytheon transistors, pins 1, 3,
and 5 were used and for the Sylvania
2N35 transistor, as for the two power
transistors, pins 1, 4, and 5 were used.
The subminiature tube sockets were
then mounted by bending the two un-
used terminals to one side, and solder-
ing them into one lug on a soldering
strip. The reader may, of course, use
whatever system he desires for mount-
ing the sockets, or if he wants may
solder the transistors directly in place
in the circuit.

The input stage should be mounted
relatively close to the input jack, al-
though the absence of power-line a.c.
eliminates the hum problem complete-
ly. Still there is the possibility of un-
desirable feedback occurring from out-
put to input if the input leads “wander
about” too much.

Other than these few tips, the con-
struction of this amplifier should not
prove very difficult for anyone with
transistor wiring experience. Not more
than one or two evenings should have
to be spent on the electronic construc-
tion. and probably not much (depend-
ing on the reader’'s carpentry skill) on
the cabinet. The device is thus a *“one-
week project” for anyone wanting a
good portable guitar amplifier.

Performance

The instruction sheet sent out with
the Amperite microphone suggests a
number of possible way to attach the
mike to guitars, violins, harmonicas,
pianos, accordians, etc. Two ways were
tried by the author. In the first, the
mike was forced under the strings just
below the bridge (this is not possible
on all guitars), and in the second the
mike was held with paper clips to the
sounding board. If neither of these
ways works on the reader’'s guitar, he
may be able to use Scotch tape, rub-
ber bands, etc., to advantage. A little
experimentation is necessary to deter-
mine the proper placement.

After the instrument is made and
the mike fastened to the guitar, the
device may sound distorted. In fact,
the chances are that the amplifier will
sound distorted, and for a very good
reason. Present quality control on
transistors is such that it is impossible
to obtain two matched units simply by
buying two transistors. This is espe-
cially true of power transistors, The
2N68 and the 2N95 the reader buys
may have quite different gains, unless
the reader is willing to write the
manufacturer direct and pay extra for
matched pairs. Since the gain of the
two sides will, in general, be quite dif-
ferent, considerable second-order dis-
tortion is generated. If the reader has
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access to an oscilloscope and signal
generator, a sine wave may be inject-
ed into the amplifier and the output
waveform viewed. In general, there
will be a fair amount of distortion.
Fortunately, however, it is rather easy
to get rid of the trouble. Resistors R»
and R. are inserted for just this pur-
pose.

The effect of these resistors (gener-
ally one of them will be zero, and the
other one anywhere up to a couple of
thousand ohms) is to cut down the sig-
nal feeding the side with the higher
gain, thus equalizing the output from
both sides. Finding the proper value for
this resistor is not difficult: if an oscil-
loscope and signal generator are at
hand, merely find the size resistor in
either of the two leads which gives the
best-looking output waveform. If no
scope is handy, a rough job may be
done by ear—merely find the value
which gives the most pleasant output
sound. The reason the adjustment is
not critical is that guitar sound waves
generally have a high content of sec-
ond and third harmonics in them any-
way, and so the addition of a few per-
cent more second order distortion is
insignificant. Care should be taken in
construction to make sure that this
adjustment can be made easily after
the unit is built. For this reason, the
leads to the bases of the driver tran-
sistors, Vs and V., should not be buried
where they are hard to get at.

Once this adjustment is made, the
quality of the sound coming from the
amplifier will probably be limited only
by the speaker and enclosure. For a
really portable system, the case will
be quite small, with a resulting loss of
fidelity. A compromise between small
size and good quality must be made by
the builder. The author's eight-inch
speaker and small cabinet may seem
too large for some readers or it may
seem too small for others.

In practice, the noise level is audible
if the volume is turned up all the way.
However, when this is done, the device
has phenomenal sensitivity, picking up
and amplifying even the tiniest scratch

Fig. 3. Interior view
of the amplifier with
the sides “exploded.”
Note the two power
trans:stors {one almost
hidden) bolted to the
loudspeaker frame.

www americanradiohistorvy com

on the guitar case. At normal playing
volumes, noise i no problem.

Guitarists not used to playing with
a mike will be surprised at the inad-
vertent scratching, rubbing, etc., which
they normally do in the course of play-
ing, and which will be audible through
the amplifier. This, of course, is one
of the drawbacks of this type of elec-
tric guitar, which amplifies vibrations
of the sounding board. A little prac-
tice is necessary to get the best music
out of the system as a whole.

All through the article, the author
has tried to suggest variations which
can be made on the amplifier, to im-
prove it from the user's viewpoint. A
few other improvements suggest them-
selves: for examnle, a handle or carry-
ing strap would be desirable. An ar-
rangement for carrying the amplifier
on the person may be useful in parades,
or other walking activities. The am-
plifier could be built in a cardboard
box to reduce weight or, alternatively,
a metal cabinet could be used to make
the unit more rugged.

The reader may be interested in
using the amplifier for other purposes
than just guitar amplification. Other
musical instruments, of course, can be
amplified with this device, for exam-
ple, xylophones, ukeleles, cellos, cer-
tain drums, mandolins, pianos, banjos,
etc. Or else, the device could be used
with the contact microphone as a vi-
bration tester—completely portable
and ready for use “in the field.”

If desired, an output jack may be
added to allow the amplifier to feed a
public address system, or to allow the
output to be viewed on a scope; or fed
into a tape recorder. The possibilities
of adapting this amplifier to special
purposes is, of course, practically un-
limited.

But for a simple, all-around port-
able guitar amplifier, this will do the
trick. It is lightweight (limited main-
ly by the cabinet), small, easy to con-
struct, easy to operate, and adequate-
sounding. This is about all that can be
asked of a transistorized guitar am-

plifier. 50—
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Over-all view of the author’s home “entertainment center” which includes a TV set
and bookshelves in addition to the amplifier and speaker enclosure. A grille cloth
covers front of enclosure and entire unit was painted to match living room decor.

By
ROBERT C. SANFORD
Asst. Editor, Bell Laboratories Record

Practical design data on such enclosures is rare—the author

offers workable information for various sizes of speakers.

just happen to like good clean bass

reproduction, the least expensive
and certainly the simplest type of
speaker enclosure for home construc-
tion is a bass-reflex or “phase-invert-
er” type; all it amounts to is a box
with a hole in it. Having a fairly good
15-inch speaker on hand, and being in
the process of rebuilding a radio-TV-
phono combination and putting it into
a new cabinet, the author decided to
build a bass-reflex.

With access to one of the best tech-
nical libraries, it was just a matter of
looking up the details as to the size,
shape, and location of the port, and
the size and shape of the enclosure.
This beautiful day-dream was quickly
shattered because, instead, some au-
thorities treat a bass-reflex as a Helm-
holtz resonator, some as a special type
of resonator, and others, not wishing
to commit themselves, simply ignore it!

Reputable authorities in the acous-
tic field as well as several writers of
magazine articles disagree widely on
the principles involved, the descriptive
equations, the equivalent diagrams,
and even the symbols. Nowhere could
the author find a simple down-to-earth
explanation with a workable equation.
Some of the equations advanced by
various writers are not even dimen-
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WHETHER you are a hi-fi addict or

sionally correct; others, while dimen-
sionally correct, have no logical basis.
Most important, they don't work. After
pages of “‘design” information, each ex-
planation ends up with, “for best per-
formance, tune the port.”” Why bother ?
You might as well build a box, cut a
hole in it, measure the response, and
try again until it's right.

This is no way to build a speaker
enclosure. So, with absolutely no
qualms, the author worked out his
own explanation, equivalent diagram,
and equation using his own symbols.
Undoubtedly they will not agree with
those of certain authorities but they
are bound to agree with some of the
others! The important thing is, the
equation works. For those who just
want the facts, Table 1 gives all the
information; for those who want more
—read on.

A loudspeaker, with or without a

Fig. 1. Measuring loudspeaker resonance.

HIGH RESISTANCE

.......

8.F.0.
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baffle, is a mechanism that converts
electrical energy into mechanical mo-
tion, which in turn is converted into
acoustic energy. A speaker has quite
a low impedance; coupled to an output
amplifier tube through a matching
transformer, it sees the high plate im-
pedance of the tube. Thus, a speaker
is fed from a high-impedance source
and is essentially a constant-current
device. To measure the impedance,
feed the speaker from an audio signal
generator through a high series re-
sistance, Fig. 1. With a constant cur-
rent through it, the voltage measured
across the speaker will go up or down
with the impedance. Fig. 2 was plot-
ted for the author’s speaker, using a
v.t.v.m. and a b.f.o. output of 10 volts
through 200 ohms.

The electrical resistance, inductance,
and capacitance are of little impor-
tance at low frequencies; the mass of
the cone, voice coil, and their supports
and the compliance of the supports de-
termine the resonant frequency. One
other quantity is viscous friction set
up by the cone moving through the
air. It is low at low frequencies, in-
creasing with frequency until the dia-
phragm circumference approximates
the wavelength, and then stays nearly
constant.

The current is the same throughout
a series electric circuit and induct-
ance is the controlling factor because
it tends to keep the current constant.
Current through a capacitance can be
changed at will, so capacitance offers
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a “compliance” to current. In a series
mechanical circuit, mass offers resist-
ance to change in position or motion
while a restoring element or spring
supplies compliance. Mass, then, is
analogous to inductance and compli-
ance is analogous to capacitance. Vis-
cous friction is the mechanical ana-
logue of resistance.

Fig. 3 shows how these quantities
are coupled to the electric circuit. The
voice coil is part of the electric circuit
and is mechanically coupled to the
cone and its supports. There is no
electromagnetic coupling as is shown
in some equivalent diagrams. At me-
chanical resonance, the cone excur-
sions become quite large, indicating
minimum mechanical impedance, yet
at the same time the measured elec-
trical impedance becomes a maximum.
Why the discrepancy? The answer is
the voice coil moving in @ magnetic
field. As it moves, it induces a coun-
ter-e.m.f. in itself, reducing the effec-
tive applied voltage. This is equivalent
to raising the voice-coil impedance.
Minimum mechanical impedance pro-
duces maximum voice-coil motion and
therefore maximum electrical im-
pedance. When mechanical impedances
are translated into their electrical
equivalent, they are inverted and re-
sult in a parallel electrical circuit,
Fig. 4 The effect of mass is now
analogous to that of capacitance while
compliance acts as inductance.

Another way of looking at it is: with
a constant current, a higher impedance
produces a higher voltage and there-
forc more power is used. More elec-
tric power means more movement of
the cone. In cither case, higher im-
pedence goes with more cone move-
ment so the impedance is a measure
of the sound pressure output. Whether
or not a given sound pressure at a
given frequency is audible is deter-
mined by your ear. For example, the
sound pressures at 30 and 120 cycles
represented by Fig. 2 are about the
same, yet the 30-cycle note sounds
much weaker. The idea of a bass-
reflex is to damp the speaker resonant
peak and boost the frequencies below
the peak.

If the speaker is placed in a com-
pletely enclosed box, the air inside the
box will act as a spring, tending to re-
duce the cone movement. This is
shown in Fig. 3 as an additional series
compliance. Translated into the elec-
trical circuit of Fig. 4, it acts as an-
other inductance in parallel, raising
the amplitude and frequency of res-
onance. See Fig. 5.

If we now cut a hole or port in the
box, the springiness of the enclosed air
will be reduced. The mass of air in
the port acts as a virtual diaphragm;
this, together with the compliance of
the enclosure, forms a second tuned
circuit. The enclosure compliance is
common to both the speaker and port
tuned circuits. This time, however,
the compliance instead of the mass is
the driving element. There is a time
lag between motion of the air near the
speaker and of the air mass in the
port because of the compliance, or
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“squeezeability,” of the enclosed air.
At the port resonant frequency the
time lag is that of a half wave and
the virtual diaphragm moves in the
same direction as the speaker cone.
This *“phase inversion” results in
sound from the port being in-phase
with that from the speaker while at
the same time the speaker is heavily
damped to reduce its output.

The effect of the port is equivalent
to adding mass and viscous friction in
parallel with C in Fig. 3 or inductance
and resistance in series with 1/C in
Fig. 4. At the frequency where the
port and compliance resonate, the im-
pedance across the circuit in Fig. 4
will be very low. If this is the fre-
quency at which the speaker resonates,
the low impedance of the series res-
onant circuit will shunt that of the
speaker, holding down its normal res-
onant impedance rise.

The resulting curve, Fig. 5, shows
two smaller peaks, one above and one
below the speaker resonant frequency.
The frequency of the dip between the
two peaks is that of the enclosure and
port; for a given volume and port
area, this frequency will be the same
irrespective of the speaker used. The
speaker does, however, affect the am-
plitude at the dip and the amplitude
and frequency of the two peaks. Above
resonance the speaker-tuned circuit is
capacitive, Fig. 4, while the port-tuned
circuit is inductive. As the frequency
is lowered, the reactances approach
each other in value and eventually be-
come equal; this produces the upper
peak. Below this, the shunting effect
of the port-tuned circuit predominates
and causes the dip. At still lower fre-
quencies, the reactances of the two
tuned circuits are reversed, producing
the lower peak. It is this lower peak
that extends the low-frequency range.
The small peak at the bottom of the
dip is the result of placing the speaker
and port as far apart as possible. It
is a form of overcoupling of the tuned
circuits.

Apparently, a complete mathemati-
cal description of the impedance of a
speaker system involves Bessel func-
tions of the first and second kind.
However, over the frequency range to
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Fig. 2. Voltage measured across voice coil
when the speaker is fed as shown in Fig. 1.
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be considered, the impedance approxi-
mates that of a simple resonant cir-
cuit. No matter how it is produced,
resonance always occurs when two
elements provide equal amounts of
opposing types of reactances. For a

Table 1. Basic formulas for determining cabinet dimensions and sizes of port areas.

F:=Aoc above 2rR/A = 1
Xn]5=A dpcw
xcs =A2p C2/'Vw

All values in mechanical ohms where A is the port area and R is the equiv-
alent radius v A/x, both in square meters. p is the air density in kilo-
grams-per-cubic meter; ¢ is the velocity of scund in meters-per-second; V
is the enclosure volume in cubic meters; w is 2rf; and d is the thickness of
the enclosure wall at the port in meters.

- ) A
f=—c L=54.7 ,/' - — -

2,1/ dv 1 Vid + 1.13VA)
o 29928

T £2d+1.13+ A)
and:

_ BV BV BV e w o
A==+ = g V163V +5.12kVd

where: f is in cycles-per-second; k=54

.7, and all dimensions are in meters
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speaker system, the reactances can be
expressed in three different units:
electrical ohms, mechanical ohms, or
acoustic ohms. The author chose to
work with mechanical ohms because
dimensionally they are easiest to
handle.

Using dimensional analysis and com-
mon sense, the author came up with
values for the viscous friction, mass
reactance, and springiness {reciprocal
of compliance) reactance in mechan-
ical ohms that agreed with most of
the texts. Setting the reactances
equal, the equation for resonance was
derived:

f={c/2m) v A/AV
or, in a more familiar form:
f=1/2rV Ac*/dV)

where A is the port area, V is the en-
closure volume, d is the thickness of
the enclosure wall at the port, and ¢
is the velocity of sound.

But, this is the equation most au-
thorities give for a Helmholtz res-
onator! Such a resonator is usually
spherical so that no two surfaces are
parallel, the inside surfaces are
smooth, and the largest dimension of
the port is considerably less than the
smallest dimension of the enclosure.
The dimension d usually refers to the
length of a small tube extending from
the resonator and form‘'ng the port.
All these criteria “are disregarded in
a conventional bass-reflex, so it cannot
be a typical Helmholtz resonator. Be-
sides, the equation doesn’t work for
practical enclosures,

What to do? Further reading
brought to light the fact that a res-
onant column such as an open-ended
organ pipe is slightly shorter than the
sound wave produced. The length must
be modified by an “end correction.”” If
the pipe is open on both ends, the end
correction must be doubled. The value
of the end correction varies according
to how the pipe is terminated, but for
a pipe ending in an infinite baffle
(flanged pipe) it is considered by most
authorities to be 0.85 times the ra-
dius; for both ends, this becomes 1.7
times the radius. Since the wall thick-
ness of a bass-reflex enclosure corre-
sponds to the length of the exit tube
of a Helmholtz resonator, it was as-

sumed that a “finagle factor” was
needed.
The thickness now becomes d'=4d

+ 1.7R where R is the equivalent ra-

dius of the port area, or VA/r, Un-
fortunately, the calculated frequency
does not agree with that measured
for an actual! enclosure. Some port
areas were tried as were the values of
areas and resulting frequencies from
published articles. Something was still
wrong with the equation.
Considerable thought went into the
problem and it was finally decided that
the end correction was too small. The
value for a pipe presupposes that the
radius will be small in comparison
with the length. If the pipe is short-
ened almost to nothing, certainly to
less than the radius, the end correc-
tion becomes the major factor. What
would be the limiting value? Assum-
ing the thickness to be negligible, it
seemed logical that the maximum
value of the end correction should be
1.0, or equal to the radius. Since both
sides of the port have to be considered,
the “finagle factor’’ should be 2.0. The
enclosure that resulted is shown in
the photograph, page 46. The port
area is 50 square inches; checking
back from the measured curve, this
gives a “finagle factor” of 1.96, ap-
proximating the value of 2.0, well
within the accuracy of the measuring
equipment. The final equation is:

=547/ A/V(@ 4+ 113V A)
with all dimensions in meters.

Since the cabinet had already been
constructed, finding the proper port
area was next. As can be seen from
the equation, the lower the frequency
of resonance, the larger the volume or
the smaller the port. The port size
affects the “Q” of the port-tuned cir-
cuit but not in any easily determined
way. The “Q,” in turn, affects the
amplitude at the dip and the ampli-
tude and frequency of the peaks. A
generally accepted rule is that the
port area should be nearly the same
as that of the speaker. This is OK for
small speakers but the enclosure gets
unwieldy for large speakers because
as the port area goes up, the enclosure
volume must also go up to maintain
the same resonant frequency. A good
rule to follow is to make the port area

Table 2. Approximate dimensions calculated for @ few of the more popular-speaker
sizés. As mentioned in text. no allowance was made for thickness of cabinet wall.

SPEAKER A (sqguare inches)
6* 19.65
8 33.25
10~ 51.50
12* 78.50
15* 123.00
FREQ. VOLUME (in cubic feet)

(cps) 6-INCH 8-INCH 10-INCH 12-INCH 15-INCH
50 4.201 5.365 6.800 8.380 10.520
60 2.911 3.805 4.720 5.815 7.160
70 2.140 2.796 3.468 4.272 5.360
80 1.640 2.140 2.660 3.270 4.110
€0 1.290 1.690 2.097 2.585 3.245

100 1.050 1.370 1.702 2.095 2.630
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A, in square inches, equal to the
speaker resonant frequency when the
speaker area, in square inches, is
greater than the resonant frequency.
Ordinarily, the best procedure is to
buy the speaker you want, decide on
the value of A, and then find the
volume required. Once the volume is
known, you can decide on the shape
of the enclosure to fit your needs. In
finding 4, use the active speaker area.
This is the area out to, but not includ-
ing, the first corrugation at the cone
edge. The author’s 15-inch speaker has
an active diameter of only 12.5 inches.
Once the port area is determined, the
required volume can be found by:

V = 29924 /1%d + 1.13v 4)

again with all dimensions in meters.

Just a note at this point. The vol-
umes of the enclosures discussed have
been calculated from chosen values
of port areas. In order that the port
areas would be the same as speaker
areas, typical values of active cone
diameters were selected for several
sizes of speakers and the active cone
areas calculated.

Since speakers vary widely in con-
struction, the active diameters and
hence the calculations are only ap-
proximate. Moreover, all the data in
Table 2 was calculated using a value
of zero for the diameter, the thickness
of the cabinet wall. From the equation
for volume it is obvious that the
thicker the cabinet wall, the smaller
will be the volume required.

While the data given in the table is
a close approximation of the correct
volumes, it is not a substitute for indi-
vidual calculations. Each particular
speaker and enclosure must be calcu-
lated individually.

Because the author's enclosure is
part of a TV set and bookcase com-
bination, ¥%2-inch plywood was used to
keep the weight down. Three-quarter-
inch or one-inch plywood is preferable.
The builder’s enclosure should be rec-
tangular with at least one long front
dimension. Don’t make the depth too
shallow, but try to avoid having any
two dimensions the same. The author’s
is 20 x 22 x 30 inches inside. Use both
glue and screws to put it together.
Internal braces should be placed diag-
onally across each surface to reduce
vibration.

The speaker and port should be
at the ends of the long side, and it
doesn't matter whether the enclosure
is upright or on its side. If it is up-
right, move the port up from the floor
a few inches. Don't use a shelf inside
because this divides the volume into
two acoustically-coupled resonators
and will necessitate a return to cut-
and-try methods to determine the
shelf and port size. To avoid unwanted
box resonance from the parallel sur-
faces, line the inside with some soft
sound-absorbing material. The author
used cotton because it is cheap and
light, but better materials are availa-
ble. Finally, don’t forget to subtract
the volume occupied by the speaker,
braces, and soundproofing.
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The Admiral radio with the “Sun
Power Pak” is shown heére. 32
silicon cells comprise the power
pack which is shown in the small
zippered case on the right.

The world's first commercial sun-rowered radio is also

completely transistorized and will work off 6 drycells.

18 months of research and devel-

opment work, the Admiral Cor-
poration recently introduced the
world’s first sun-powered tubeless ra-
dio designed for the consumer market.
The silicon solar battery used to pow-
er the new radio is the first such de-
vice designed to convert useful
amounts of the sun’s energy directly
and effectively into electricity for ra-
dio. The transistor radio itself with-
out the sun power pack retails for
$59.95. The sun power pack is priced
at $175.00.

The Admiral set contains six transis-
tors in place of vacuum tubes. The
“Sun Power Pak,” as an optional ac-
cessory, plugs into the back of the un-
breakable cabinet, cuts out the con-
ventional batteries, and converts the
sun’s rays instantaneously into elec-
trical energy. The unit is so sensitive
that it can also operate satisfactorily
on overcast days.

The solar battery consists of 32 in-
dividual quarter sections of silicon so-
lar cells, each of which can convert
sunlight into electrical power with a
much higher efficiency than has bheen
achieved with any previous photo-
voltaic device. The silicon battery
converts more than 15 per-cent of the
energy it receives from the sun di-
rectly into electrical power. The solar
cells are made from pure silicon which
has first been treated with a small
amount of an impurity so that it be-
comes “n", or negative, conductive ma-
terial. It is then subjected to a gas-
cous atmosphere so that a controlled
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MARKING the culmination of over

amount of “p”, or positive conductive
impurity, will diffuse into a very shal-
low layer (1/10,000th inch in depth)
on the surface of the crystal. This
process results in a “p-n” junction
which is very sensitive to light. Pho-
tons of light energy, striking the sur-
face of the silicon crystal, split off an
electron from its normal position in
the crystal lattice, leaving a positively
charged “hole” or vacuum space. Both
the electron and the “hole” will then
be available for the conduction of
electricity.

The solar cells in the power pack
are encased in a block of clear plastic
with a silicon oil center. The block
measures approximately 6 inches long,
4 inches wide, and % inch thick. The
plastic covering and oil center allow
the best focusing of solar energy on
the surface of the silicon cells.

The 32 cells are series connected to
deliver a total of 9 volts at 15 milli-
amperes. Each quarter cell is capable
of delivering 4.5 milliwatts of power.
The solar cells are most efficient when
exposed to light of the upper spectral
region ranging from red to infrared.
For demonstration purposes, the “Sun
Power Pak” can be activated equally
well by an artificial source of light
such as an electric bulb or an infrared
lamp. The unit can operate over a
wide range of temperatures from 185
degrees Fahrenheit to minus 60 de-
grees Fahrenheit. It is protected from
shock damage by the silicon oil center
and strong plastic outer shell,

Although silicon is one of the most
abundant elements on earth, being

www americanradiohistorvy com

found everywhere in sand, pure silicon
is very scarce and presently costs over
$300 a pound. The solution to the
present high price depends on the abil-
ity of metallurgists to find a better
and less costly refining method. Solar
batteries are expected to cost consid-
erably less after producers effect
manufacturing efficiencies and get into
mass production.

The transistor radio itself contains
six transistors, plus one detector and
one a.g.c. crystal diode. It has a maxi-
mum power output of 250 milliwatts,
with a sensitivity 'of 175 microvolts.

Without the “Sun Power Pak,” the
Admiral tubeless radio can be oper-
ated by six ordinary flashlight bat-
teries costing less than one dollar.
Since the set requires less than 1/10th
the power consumed by a conventional
portable radio, the flashlight batteries
will last from 700 to 1000 hours before
requiring replacement.

Printed wiring is used throughout
the chassis of this set. Another fea-
ture is the rotatable antenna which
pops up under the handle at the touch
of a button and may be oriented for
best reception. This allows the radio
itself with its speaker to be in a fixed
position, facing the listener. 30

49


www.americanradiohistory.com
www.americanradiohistory.com

By JAMES A. McROBERTS

This is the portable radio season and you can keep them

operating if you keep up-to-date on the latest techniques.

require some special servicing

techniques because of their com-
pact design and some of the recent de-
velopments they incorporate. High
“@Q” antennas have replaced the more
cumbersome loops of the earlier mod-
els, and dry rectifiers have almost
completely superseded tubes. Transis-
torized models are appearing in in-
creasing numbers and some of their
troubles are the same as those en-
countered in the tube types treated
here.

MODERN three-way portable radios

Oscillator Failure

Portables, either straight battery or
three-way, suffer oscillator failure fre-
quently. The most usual symptom is
a set that sounds alive but offers no
reception. Touching the stator of the
tuning capacitor r.f. or oscillator sec-
tion produces a click in the speaker
and noise comes through, but alas, no
signals from stations. Several faults
in the oscillator circuit will cause this
condition, refer to Fig. 1.

Such sets almost invariably employ
a type 1R5, or equivalent, as a con-
verter. This tube is extremely critical
as to its screen voltage and will tol-
erate only about a 15% drop. In the
circuit illustrated, the tolerance is
about 5 to 6 volts below the nominal
38 volts with fresh batteries, or nor-
mal power line operation. All voltages
in this circuit should be checked with
a high-resistance voltmeter.

The type 1RS5 is equally critical with
respect to its filament voltage, or even
more so. Normally, it is run at 15
volts or a trifle under for long tube
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life, not less than 1.25 volts, however,
for stable oscillator operation. The
tube will perform as a mixer and the
i.f. tubes will function in such sets
with a filament voltage as low as 1
volt. But for the oscillator, instability
and erratic operation sets in when the
filament receives about 1.15 to 1.2
volts, depending on the- applied screen
and plate voltages.

Measurement of the filament, screen,
and plate voltages is the first step
whenever oscillator failure occurs. To
correct for insufficient supply voltages,
check the power supply. Pay particu-
lar attention to the screen dropping
resistor (R: in Fig. 1), and screen by-
pass capacitor (C;). Test the latter by
shunting with a capacitor known to be
good. (The test capacitor may be as
high as .05 pfd.).

Fig. 1. Partial schematic diagram of «
Motorola HS-454 3-way porteble showing
the converter stage. Note the “gimmick.”
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In addition to the screen bypass
capacitor, test the power supply filter
capacitors (Ce; and Cu in Fig. 1).

Another frequent source of oscillator
failure in many of the modern oscilla-
tor circuits is the “gimmick” coupling
capacitor. The trouble is always too
little capacity between the “gimmick”
and the oscillator coil (across termi-
nals 1 and 3 in Fig. 1). The remedy is
to insert a fixed capacitor between the
two terminals as indicated by C: in
Fig. 1. The added capacitor may be
about 25 pefd.

It may he preferable to cut out the
“gimmick” by breaking the coil lead
with a penknife and using a 47 pafd.
or slightly larger fixed capacitor in its
place. There is no chance that the
“gimmick” can change its value again
after this is done. Instead of a fixed
capacity, a variable trimmer ranging
from about 3 to 80 uefd. may be used.
Fig. 2 shows such a trimmer across
terminals 1 and 3 of the oscillator coil.
Adjust the trimmer screw until the
oscillator starts working and then turn
in the screw (increasing capacity)
about a turn and a half. More capacity
must be provided than just enough for
the oscillator to start.

Another reason for removing the
“gimmick” completely after inserting
a conventional capacitor is that the
“gimmick’'s” additional capacity may
cause the oscillator to “squeg.” This
occurs if the grid capacitor or grid
leak resistor is too large. (The grid
leak resistor can be checked with an
ohmmeter, If it is considerably la;'ger
than the schematic demands, replace
the resistor.)

If a bypass capacitor is used from
the filament of the oscillator tube to
chassis or “B—,"" as shown in the os-
cillator circuit of Fig. 3, it. can cause
erratic oscillation. This is Cw, .05 pfd.
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Try shunting it if oscillation is er-
ratie, If it is replaced, be certain to
remove the old capacitor.

“Loopsticks"

The trend has grown to the use of
ferrite-core “Loopsticks” as a substi-
tute for air-core loop antennas. The
modern “Loopstick” is far more sensi-
tive and seleetive due to its higher
“@." However, in a set using a “Loop-
stiek,”” more eare must be exercised
in the tuning of the r.{. trimmer than
was required for the air-core loop an-
tenna with its broad responsc. For
this rcason, use carc in replacing the
leads to the antenna so that they
maintain the same dress as before.
Check the r.f. trimmer adjustment at
about 1400 or 1500 ke. after any work
on a chassis using a *Loopstick.”

Particular attention should be given
to mounting a “Loopsticlk” when it re-
places a conventional loop—a desirable
and feasible job when an older model
portable is being serviced. The “Loop-
stick” should not come closer than an
inch to anv metal object. Mount the
“Loopstick” so that it cannot wobble
or shake; this causes “fluttering” as
the set is carried or moved. This rigid-
ity also applies to the leads from the
“Loopstick” to ground and to the r.f.
stator plate of the tuning capacitor.

Portables already equipped with fer-
rite-core loop antennas may give trou-
ble due to the fact that this antenna
may have too much minimum capacity
for the circuit. This is particularly
true of the long slender type of an-
tenna shown in Fig. 4. This antenna
stick was removed to service a com-
plaint of poor high-frequency response.
Some wire was removed, and the turns
were spaced farther apart lowering
the self capacity of the coil. In addi-
tion, the wire shown running along the
coil was dressed away from the coil.
These modifications and dressing the
leads away from metal, particular-
ly the lead to the stator plate of the

Fig. 4. Ferrite core coil used with a transistor set.

variable capacitor, enabled the set to
tune nicely to 1650 kc., above the high
frequency cnd of the broadcast band.

Optimum spacing of the turns in an
antenna for minimum self capacity is
about the width of a turn. This spac-
ing is most important at the “hot” end
of the eoil, ie., the end that is con-
nected to the stator plates. Do not dis-
turb any turns under the coupling coil
if the portable uses a transistor oscil-
lator since the low impedance input
must be maintained.

When installing a “Loopstick,” sce
that it is not shielded by metal. This
includes the chassis frame, the speak-
er. and the batteries. The antenna
should have as mueh clearanee from
metal objects as possible along its axis
{length).

Fig. 5 shows a ‘Loopstick” with an
adjustable core. The core is a ferrite
slug for tuning the “Loopstick.” The
preferred frequency at which to ad-
just the slug core is about 900 k¢. The
slug should be adjusted so that recep-
tion sensitivity is about the same at
600 ke. as at 1000 ke. in those sets not
equipped with an r.f. padder—and few
are! Adjust the high-frequency trim-
mer on the gang capacitor in a man-
ner similar to oscillator alignment,
i.e., tune the low [requency padder or
slug, then the high, then readjust the
low. then hack to high, repeating the
cycle until the best results are ob-
tained. Always stop with a high fre-
quency adjustment. In no case should
the oscillator trimmer be adjusted.

An alternative to the preceding
method for tuning the r.f. precisely is
to bend the end plate sections of the
ganged tuning capacitor. This can
often help appreciably at the high fre-
quency end when the desired mini-
mum capacity is difficult to obtain.

Power Supply Troubles

During power line operation, the fil-
ament supply of a three-way portable
{Continued on page 86)

Note

low-impedance coupling coil—do not disturb turns under it.
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fig. 2. Shown here is the addition of a
trimmer capacitor to an oscillator coil
to replace the “gimmick” which was for-
merly used for grid coupling. See text.
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WINDING "FAN OUT"

DOT INDICATES HOT TERMINAL

Fig. 3. Oscillator circuit of the Emer-
son model 830B portable. Note that the
a.v.c. is applied to the frame of the
variable capacitor: accidental applica-
tion of a positive voltage to the frame
makes the oscillator behave erratically.
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MOUNTING HOLE

Fig. 5. Adjustable “Loopstick” shown with
a mounting bracket to replace an air loop.
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Fig. 1. The complete ulirasonic prolection system can be housed

in a compact, portable p.a. system type carrying case.

The unit

at the right is the portion of system installed at guard’s station.

Details on a compact and foolproof unit which can be

installed by a novice and used by untrained personnel.

whether of the photocell type, the

foil and door contact tvpe, or of
the capacitance type, require consid-
erable installation time. To properly
protect a room might require hours, or
even days, of careful installation and
wiring by a crew of skilled men. Under
such conditions, it is naturally imprac-
tical to install a system to protect a
specific area for only one night or one
week.

However, a complete protection sys-
tem can be contained in an amplifier
carrying case which can be transport-
ed by one man. The component units
comprising the system are shown in
Fig. 1.

The system shown in the photo may
be installed by an unskilled man and
may be used to protect a room up
to 20,000 cubic feet capacity, with the
total installation time seldom exceed-
ing a half-hour! In addition, in con-
trast with many systems where much
of the material used is irrecoverable,
the complete system can be salvaged
and re-used as often as desired.

Thus, for the first time, it becomes
feasible to protect a room for a single
night (although the system may be left
in place for semi-permanent protection
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MOST intruder protection systems,

running into weeks or months, if de-
sired). Applications are numerous. It
may be used to protect a conference
room during a period of classified con-
ferences, may be used to protect a dis-
play room temporarily during showings
of expensive jewels or furs, may be
used to protect a drafting room during
the preparation of classified drawings
or sketches, in short, in any application
requiring the maximum in protection
“on a moment's notice'” and without
the need for a permanent installation.

In addition, as we shall see, protec-
tion is achieved within the entire area
of the room, not just around the doors
and windows. Thus, it is impossible for
a potential thief or agent to secrete
himself within the protected area dur-
ing unprotected hours, and then to
gain access to either material or in-
formation while the room is under pro-
tection. A body moving anywhere with-
in the protected area is immediately
detected and an alarm given at the re-
mote guard location.

Units in System

The complete system consists of four
individual units, as shown in Fig. 1.
All are contained within the carry-
ing case as shown with two of the
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units mounted permanently within the
“halves” of the case.

An ultrasonic transmitting trans-
ducer pan is mounted in one half of
the case, while a similar receiving pan
is mounted in the other half of the car-
rying case, in the positions normally
occupied by loudspeakers.

All the electronic circuits necessary
to the operation of the system are con-
tained in the amplifier foundation
shown at the left in Fig. 1, while the
remote ‘‘guard panel” is shown at the
right.

The four units comprising the sys-
tem can be interconnected easily and
quickly by means of plug-in cables, so
designed that no error can be made in
connecting the units, even by an inex-
perienced man.

In the view of the guard panel
shown in Fig. 1 (right), all the con-
trols used by the guard in supervising
and operating the system are easily
identifiable in this illustration.

Principle of Operation

The protected room is literally filled
with ultrasonic vibrations emanating
from the transmitting transducer pan.
The frequency of operation is approxi-
mately 19 kc., well above the audible
range. At this frequency, the wave-
length is a fraction of an inch so that
every surface in the room acts as a
reflector. The multiple reflections thus
formed actually fill every “nook and
cranny” in the room.

These ultrasonic vibrations are, in
turn, detected by the receiving pan and
the frequency of the received signals

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

compared with those of the trans-
mitted signals.

As long as the two signals have the
same frequency, as will always be the
case under normal eperation, no alarm
is given. Should there be a moving
body within the protected area, how-
ever, a Doppler shift in frequency will
occur, and the frequency of the re-
ceived signal will no longer be the same
as that of the transmitted signal. The
difference in frequency is detected and
an alarm given.

In practice, the sensitivity can be
set so that even “waving a hand” any-
where within the protected room will
give an alarm.

Circuit Description

The complete schematic diagram of
the electronic circuits necessary for the
operation of the system is given in Fig.
2. The power supply circuit is not
shown, since a conventional supply
using RC filtering and full-wave recti-
fication is employed.

Ultrasonic signals are generated by
the series-fed Hartley oscillator V..
These signals are applied to the trans-
mitting transducer by coupling direct-
ly to the oscillator transformer T. by
means of a secondary winding on the
transformer. Low impedances are used
to minimize loss over the shielded cable
connecting the transmitter to the main
chassis.

A small portion of the ultrasonic
energy is coupled to a diode mixer
through capacitor Cuw.

Ultrasonic energy within the pro-
tected area is detected by the receiving
or “pick-up” transducer and the elec-
trical signals thus produced fed to
the shielded input transformer T.. The

Fig. 2.

higher amplitude signals appearing
across the secondary are applied to the
grid of resistance-coupled amplifier V.

V, is a two-stage resistance-coupled
amplifier with signals appearing across
R. being applied through C; to the grid
of the second stage. R is used as a
sensitivity control, as we shall see
later, but is relatively ineffective at the
19 kec. signal level due to the bypass
action of C..

Further amplification of the ultra-
sonic signal occurs in the second stage,
with the amplified signal appearing
across Rs.

Rs-C: and R:-C:: provide the conven-
tional cathode bias for the amplifier
stages, while R.-C. provides plate de-
coupling for these two stages.

The ultrasonic (19 kec.) signals are
not applied to Vs because R«Ci form
a low-pass filter. Rather, these signals
are applied through Cs to a high-pass
filter consisting of Ce R.s, C: R, C,
and R.. Finally, the picked-up ultra-
sonic signals are mixed with the signal
obtained from the oscillator (through
Cu) by the diode mixer in V..

As long as the picked-up ultrasonic
signal and the locally generated signal
have the same frequency, no beat note
is produced by this mixing action.

Should there be a moving body with-
in the protected area, however, a Dop-
pler shift in frequency will occur and
the picked-up signal will no longer be
the same as the transmitted signal.
Under these conditions, a beat note,
consisting of both sum and difference
frequencies, will occur due to the mix-
ing action of the diode in V.. The dif-
ference is generally less than 100 cps.

The difference signal is applied
through a low-pass filter network con-

sisting of Rius, Ci, Ry, and Cu, through
capacitor Cx where it appears across
R,. The low-pass filter eliminates any
possibility of either the 19 kc. signals
or the sum frequency signals being ap-
plied over this path.

Thus, the low frequency (less than
100 cps) as well as the high frequency
(19 kc.) signals are both amplified by
the two-stage resistance-coupled am-
plifier V.. The “sensitivity control,” Re
is effective only as far as the low-fre-
guency signals are concerned, however
(except when near the ground end of
its travel}. Using a tube or stage to
provide two functions, as in this man-
ner, is known as “reflexing.” (Note:
“Reflexing” used to be quite popular in
the design of receiver circuits, and is
still used extensively in European de-
sign.)

Amplified low-frequency signals ap-
pearing across Rs can be applied
through R:s and C. to the grid of one-
half of Vs. Further amplification takes
place in this stage, with the amplified
signal appearing across Ru. R:~Cis pro-
vide conventional cathode bias for this
stage.

The signals across Ri are applied
through Cis to the small selenium rec-
tifier SR, where a bias proportional to
the amplitude of the low-frequency
signals is developed, appearing across
Reo.

Ru-Cis provide filtering so that pure
d.c. is applied to the grid of the sec-
ond half of V. In addition, the time
constant of Ru-Cis is such that there is
a slight delay both in the application
and the removal of the bias developed
in this manner.

The second half of Vs serves as the
“alarm relay” control tube. Under nor-

Schematic diagram of the transmitting and receiving transducers. A conventional power supply is required but not shown.
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Ri. Rus Rise Ris, Rio—1 megohm, V3 w. res.
Re. Rs, R16—=250.000 ohm, Vi w, res.

Rs, R7 Rir=—=5000 ohm, V3 w. res.
R—100,000 ohm, V3 w. res.

Re—1 megohm pot (“Sensitivity”)

C1. Cs. Ce. C2, Co—500 ppfd. mica capacitor

Ci. Cu, Cus. Cr—10 pfd., 25 . elec. capacitor

Cs, Cro, Cny, C22—.01 pfd., 600 v. disc ceramic
capacitor

Cs—10 pfd., 250 v. elec. capacitor

Cs, Cr6, Coo—_1 pfd., 600 v. capacitor

T1—Special input itransformer (see text)

Tr—Special oscillator-output transformer (see
rext)

SR+—Small selenium rectifier (see text)

RLi—Sensitive relay (see text)

Rs, Rs, Rioy Ri—500,000 ohm, V3 w. res. C1—.05 pfd., 600 v. capacitor Motor—Small 6-volt (a.c.) test motor (in-
Ris; Ru—200,000 ohm, Yy w. res. Cis—.02 ;Lfd.: 600 v. capacitor stalled in transmitter “pan”)
Rie—4.7 megohm, Va2 w. res. Ci—10 ppfd. mica capacitor Vi, Vs—6SL7 tube
Ret, Rer—20,000 ohm, Y3 w. res Cro—.0025 ufd. nica capacitor V:+—6ES tube (tuning eye)
Ris—1 megohm pot (“Eye Sensitivity™) C2—.001 pfd. mica capacitor Vi—7EG6 tube
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Fig. 3. Schematic representation of trans-
ducer pan. See text for full explanation.

mal operation relay RL. is kept closed
by the plate current of this tube. Suffi-
cient plate current to keep the relay
closed is assured by the slight positive
bias obtained across R.: and applied
through R, to the grid of the control
tube. Capacitor C:- is used to prevent
relay “chatter.”

When a low-frequency beat note sig-
nal is produced by movement within
the protected area, the bias developed
across R cancels the small positive
bias applied to the grid of the relay
control tube, permitting the relay to
drop out, and thus initiating an alarm.

The design is thus self-supervising.
Should Vs burn out, or the relay con-
trol open, or the power supply fail, or
an attempt made to switch the pro-
tection system “off,” RL, will drop out,
giving an alarm.

Tuning-eye tube, V., is connected to
the grid of the relay control tube and
thus acts, to monitor the voltage ap-
plied to the grid. Used in this fashion,
it permits adjusting the sensitivity of
the system to the desired point when
making an initial installation, without
need for connecting the remote guard
panel.

Cs acts to bypass a.c. signals to pre-
vent their application to V.. R is used
to adjust the voltage on V. and thus
serves both as an “eye sensitivity” and
“eye brightness” control. This adjust-
ment is made during the initial assem-
bly of the system and need not be re-
peated as installations are made. The
system “sensitivity control,” on the
other hand, is adjusted for each instal-
lation.

Transducer Operation

The receiving transducer consists of
a pair of nickel magnetostriction rods
mounted on a cylindrical aluminum

pan approximately 6" in diameter
and 2" deep. A coil of fine enameled
wire is wound directly on the rods.
Coupling between the magnetostriction
rods and the front of the pan is ac-
complished by means of small metal
brackets, designed to be a quarter
wavelength long (mechanical} at the
frequencies involved, and thus to give
a good impedance match.

The schematic representation of the
transducer pan is given in Fig. 3, with
the magnetostriction rods shown dot-
ted.

The transmitting transducer is sim-
ilar, except that a double pair of mag-
netostriction rods are used. The pan
itself is the same size.

In operation, ultrasonic electrical en-
ergy applied to the coil of the trans-
mitting transducer changes the mag-
netization of the nickel rod, causing
minute changes in the length of the
rod. These mechanical changes are, in
turn, transmitted to the face of the
pan by means of the quarter wave-
length brackets. From here the pan
face vibrations are changed into ultra-
sonic vibrations in air.

At the receiving transducer, the op-
eration is just the opposite. Ultrasonic
vibrations striking the face of the pan
are transmitted as mechanical vibra-
tions to the magnetostriction rod.
Changes in the length of the rod cause
changes in the magnetization which, in
turn, result in flux linkages producing
an electrical ultrasonic signal in the
coil wound on the rods.

To increase the efficiency of opera-
tion, the nickel rods are given a per-
manent magnetization “charge.”

The Guard Panel

The guard panrel is used to give a re-
mote indication of conditions within
the protected area and, as we shall see
later, also to provide means of re-
motely testing the operation and effi-
ciency of the entire system. An ex-
terior view of the guard panel is given
in Fig. 1, while the complete schematic
diagram of this portion of the system
is shown in Fig. 4.

Referring back to the schematic dia-
gram of the main chassis, given in Fig.
2, we see that when relay RL. is closed,
6.3 volts (a.c.) is applied between the
“alarm” line and earth ground. This
voltage i® obtained from the filament
winding of the power transformer in
the main chassis. This is the condition
for normal operation. Should an alarm

Fig. 4. Schematic and parts list covering the “guard panel” position of system.
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SR:—Small instrument rectifier (see text)

RL:+—Sensitive relay (see text)

T5s—6.3 v., 3 amp. filament trans.

Sr—Momentary contact push-button
(“Reset”)

S—S.p.d.t. toggle switch (“Oascillator off”” or
“Buzzer silence” )}

Se—S.p.sit. push-button switch (“Test””)

Si=S.p.5.t lock switch (“Power”)

PLr—Amber pilot lamp (“Test”)

PLy=~Green pilot lamp (“Monitor”)

PLs—Red pilot lamp (“Warning’)

B=—Alarm buzzer or bell

switch
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occur, RL. opens, removing this volt-
age from the line. The voltage will
also be removed should the power
source at the main chassis fail, or
should someone cut or short the alarm
line. Thus, the line between the guard
panel and the main chassis is, itself,
supervised against tampering.

At the guard panel (Fig. 4), the 6
volt a.c. signal obtained from the alarm
line is applied to a small bridge recti-
fier (standard instrument rectifier).
The d.c. thus obtained is applied
through R to the guard panel alarm
relay RL. and holds this relay ener-
gized.

R. is chosen so that the current nor-
mally flowing through the relay coil is
sufficient to hold the relay closed, but
not sufficient to energize it, once
opened. This resistor can be shorted
by push-button switch 8, which acts as
a “push-to-reset” switch. This makes
it necessary for the guard to go to the
panel and push the reset switch when-
ever an alarm occurs, thus preventing
a lazy guard from ignoring the alarm.

While RL. is closed, 6 volts, obtained
from transformer T, is applied to PL:,
the green bullseye, “normal” or the
“Monitor”” light. (See Fig. 1.)

When an alarm occurs, EL: is de-
energized, opening the “Monitor” light
circuit, allowing this pilot to go dark,
and closing the PLs red “Warning” or
“alarm” light circuit, lighting this
pilot. At the same time, the alarm
buzzer or bell, B, is activated, so that
both a visual and an audible alarm is
given.

While the guard panel is in alarm,
the buzzer can be silenced by throw-
ing switch 8, but the buzzer will im-
mediately sound again when the panel
is set up for normal operation. Thus,
it is impossible for the guard to so
silence the buzzer that it will not
sound when it should.

A switch operating in this fashion is
called a “compulsory silence” switch.

Remote Testing

Unlike many protection systems, the
operation of the complete system may
be tested remotely at any time from
the guard location. After testing, the
system can be set up immediately for
normal operation. The tests can be
performed as often as desired.

To test the system, S,, in thé guard
panel, is closed, lighting the amber
“Test” pilot light, and applying 6 volts
a.c. between the “test line” and ground.

This voltage, in turn, operates a
small motor located in the transmit-
ting transducer pan (refer back to Fig.
2). Attached to the motor is a small
vane which sets up the necessary dis-
turbance to initiate an alarm.

Such a system works well, using or-
dinary telephone line, for distances up
to about 250 feet. At greater distances
the line drop in the “test line” requires
that a small “test” relay be mounted
on the main chassis. The “test” relay
is then energized by the voltage ap-
plied to the test line and, in turn, ap-

(Continued on page 121)
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Commercial

Single-§fitleh

By JACK N. BROWN

Engr.. Barker & Williamson

been said about single-sideband re-

ceivers, It has been inferred that
the same problems that haunt the sin-
gle-sideband transmitter also plague
the single-sideband receiver. The sta-
bility of the single-sideband receiving
system must be identical to that of the
transmitter in order to guarantee sat-
isfactory performance. To take ad-
vantage of the reduced bandwidth
transmitted by a single-sideband trans-
mitter the SSB receiver must likewise
have a restricted bandwidth. This not
only increases the signal-to-noise ratio
but also successfully discriminates
against adjacent channel interference
which might be of a serious nature.

Many modern conventional communi-
cation receivers have selectivity charac-
teristics which are entirely inadequate
for good single-sideband reception. Re-
cently the design trend indicates that
improved selectivity is in the offing
and should shortly be available in
many commercial receivers. The gen-
eral trend is toward double-—or even
triple-conversion superheterodyne re-
ceivers. The steep skirt selectivity
curves that are essential to good sin-
gle-sideband reception are usually
made available in the last if. stages
of a multiple-conversion receiver.

Design engineers should remember
that it is best to get the selectivity as
close to the front end of the receiver
as possible, This is often not practical,
hence a reasonable compromise must
be made. The current availability of
mechanical filters in the 400 to 500 kc.
intermediate-frequency region makes
possible excellent selectivity charac-
teristics in this part of the spectrum.
Many receiver designers make use of
a still lower intermediate frequency in
order to obtain a rectangular selectiv-
ity curve. This last if. may be any-
where from 100 kc. down to 20 k¢, and
the filters in use under these condi-
tions are generally identical to those
used in low-frequency, filter-type sin-
gle-sideband transmitters. These may
be of the crystal lattice type or the
toroidal coil type filter.
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THUS far in this series little has

Aspects

e

Part 3. Concluding article covers SSB receivers, service

procedures, test equipment, and an evaluation of system.

If selectivity is obtained at a second
intermediate frequency it should be
kept in mind that the overload charac-
teristics of the first i.f. amplifier must
be such that adjacent channel signals
which do not fall in the passband of
the last L.f. filter must not overload and
cause intermodulation distortion prod-
ucts which would appear at the receiv-
er's output. In general, this means that
any amplifier, whether r.f. or i.f., which
precedes the high-selectivity filter
must be run at a reasonably low level
so that signal voltage will not rise to
a high enough level to cause inter-
modulation distortion. Once selectivity
is obtained, normal high-gain stages
may be used in order to achieve the
final output level desired.

AM receivers can be successfully
converted for SSB reception by the
addition of an external adapter. This
accomplishes double-conversion to a
low intermediate frequency. The con-
verted signal is then passed through a
bandpass filter for increased selectiv-
ity, demodulated by beating against
the carrier oscillator, and then ampli-
fied in the audio stages. See Fig. 1
for a block diagram of such a unit.

Single-Sideband Detection

Following the single-sideband re-
ceiving filter and amplification there
must be a single-sideband demodula-
tor with a carrier re-insertion frequen-
cy of high enough amplitude to
achieve exalted carrier detection of
the single-sideband signal. Some form
of product detector' may be used if
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high carrier re-insertion voltages are
not available. If an exalted carrier
voltage of over ten times the peak
value of the received single-sideband
signal is available, either diode detec-
tion or mixer type demodulation may
be used with little choice as to which
is better. Whichever system is used, a
low-pass filter must be employed to
prevent the re-inserted carrier fre-
quency voltage from getting into the
audio amplifier stages.

Transceiver Type Installations

A transceiver-type single-sideband
system is one in which transmission
and reception is accomplished on the
same frequency. It is possible to use
the same injection frequency signals
in both the transmitter and receiver
heterodyning systems. This offers the
advantage of always keeping a receiv-
er and transmitter on exactly the
same frequency. In addition, once the
operator receives a distant single-side-
band signal he knows that he is trans-
mitting .on exactly that same frequen-
cy. This is an obvious advantage for
“netting” a group of single-sideband
stations.

It is also possible to design transmit-
ter and receiver circuits which are
truly bilateral in operation so that the
same components can be used, alter-
nately, for both transmitting and re-
ceiving. This is a fairly complex prob-
lem and for the sake of circuit sim-
plicity is not recommended where
space and power limitations permit
unilateral type equipment.
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Fig. 1. Block diagram of a double-conversion type single-sideband receiving
adapter which can be used to convert AM receivers to single-sideband operation.

Fig. 2. B & W Model 370 double-conversion
SSB receiving adapter. The block diagram
of unit is shown in Fig. 1 directly above.

Servicing Single-Sideband

For the organization that proposes
to furnish single-sideband communica-
tions to a group of customers, the
servicing problems involved are of a
slightly different nature than for con-
ventional AM equipment. Such serv-
ice functions as periodic checks of
vacuum tubes, power-supply voltages,
and operating circuits will be similar
to those performed on the older type
equipment. Such items as alignment
of phase-shift networks, checking dis-
tortion products, sideband suppression
and peak-power output measurements
are all problems that undoubtedly
have not confronted the service en-
gineer to date.

To properly service single-sideband
equipment a few specialized pieces of
test equipment will be required. Such
equipment as a spectrum analyzer, a
counter-type frequency meter, good r.f.
vacuum-tube voltmeters, low-distor-
tion audio oscillators, and a good
test oscilloscope should be numbered
among the pieces of test gear. avail-
able to the technician. The photograph
of Fig. 3 shows a typical test setup.

The Spectrum Analyzer

A panoramic-type spectrum analyzer
is desirable for making initial align-
ments and periodic checks of single-
sideband equipment. Such an instru-
ment is manufactured by Panoramic
Radio Products, Inc.® An appropriate
model would be the Model SB-8A. type
T-200. This unit allows the technician
to examine the spectrum transmitted
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by a radio transmitter and permits the
operator to observe the output fre-
quency *100 kilocycles. If he wishes
to examine in detail the sideband com-
ponents transmitted, he can do so by
expanding the sweep to include the
portion of the spectrum immediately
adjacent to the signal being observed.
In this case it is possible to separate
sideband components which are only a
few hundred cycles apart by increas-
ing the resolution of the last i.f. am-
plifier of the spectrum analyzer.

The photographs shown in Part 1 of
this series were taken from the screen
of such an instrument. The operator
has the choice of logarithmic or linear
amplitude display of the signal and
may read. directly in decibels, the level
of the distortion products generated
and of the intelligible suppressed side-
band components being transmitted by
the single-sideband equipment under
test. To use such an instrument it is
necessary to have a source of stable
r.f. voltage, preferably from a stable
signal generator, which must be fed
into the spectrum analyzer at a fre-
quency which is 500 kilocycles re-
moved from the signal being observed.
This is because of the if. and hetero-
dyning system used in the spectrum
analyzer, that is, the first i.f. ampli-
fier frequency is at 500 kilocycles.

The variable selectivity is obtained
by conversion to a second i.f. of 262
ke. where a dovble-section crystal filter
is used. This filter bandpass is vari-
able to accommodate various sweep
widths and resolutions desired. An in-
strument of this type is invaluable to
the technician in testing single-side-
band equipment.

Frequency Measuring Equipment

Since frequency stability is of prime
importance in single-sideband equip-
ment, it is obvious that some means of
measuring radio frequencies in the
high-frequency spectrum must be
available to the technician. The new-
er-type decade counters, -currently
available on the market, are ideal for
this task. Such decade counters are
manufactured by Beckman Instru-
ments®, Hewlett-Packard*, and others.

The direct-reading frequency meters
are so convenient that the advantages
of using such gear are too obvious to
mention. Using such an instrument
permits the technician to check, in a
matter of seconds, the exact frequen-
cy of the transmitter under steady or
discontinuous type transmissions. If
any instability exists it is quickly de-
tected and the technician can, by the
process of elimination, determine

www americanradiohistorvy com

which of the various heterodyning os-
cillators is causing the trouble.

Audio Oscillator

The use of a low-distortion audio os-
cillator is very necessary in making
distortion product measurements on a
single-sideband transmitter. Distortion
on the order of one-half of one per-
cent or less is necessary in order to
make intelligent distortion measure-
ments on a single-sideband trans-
mitter.

In making a two-tone test to check
the linearity of the amplification sys-
tem of a SSB transmitter, it is gen-
erally acceptable to use re-inserted
carrier and one audio tone fed into the
audio amplifier to make up the two
tones for the linearity test. When both
tones are equal in amplitude and the
output of the transmitter is monitored
on an ordinary oscilloscope, the pat-
tern shown in Fig. 4 will be seen.
This is not to be confused with the
pattern for 100% modulation that is
normally seen on a conventional AM
transmitter. If any flattening of the
peaks of Fig. 4 is apparent, the am-
plifiers are being overdriven or are se-
riously under-loaded as far as the
output circuit is concerned. If the
crossover shape at the center of the
scope pattern is not a sharply defined
“X", the bias on one or more of the
amplifier stages is misadjusted and
therefore should be decreased to avoid
operating on the *“knee” of the tube
characteristic curve. By simple ob-
servation of the output envelope of a
single-sideband transmitter it can
often be quickly determined which of
the various sources of distortion is
causing trouble.

Observation of the transmitter out-
put by a spectrum analyzer, however,
will not tell the exact cause of the
distortion products but will only tell to
what extent distortion products are be-
ing generated. Therefore, it is neces-
sary to use both the spectrum analyzer
and oscilloscope observation of the
transmitter r.f. output envelope.

Using the oscilloscope to observe the
normal operating output waveform is
also necessary when adjusting any
automatic modulation level control or
speech clipper circuit. This should be
set conservatively so that restriction
of the maximum swing of the trans-
mitter output is just short of the max-
imum range available on peak output
power. The slight amount of audio dis-
tortion that is inherent in a speech
limiter or speech clipper is tolerable.
If conservation of spectrum space is to
be accomplished with single-sideband
techniques. proper use must be made
of all spectrum limiting circuits.

Operational Problems

The main operational problems that
will confront the user will be during
the transition period when both AM
and single-sideband equipment may he
in use by subscribers using the same
or adjacent channels. If it is possible
to convert all stations of an operating
system to single-sideband simuita-
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neously, the main operating difficulties
would be avoided. This will not always
be possible and therefore it will be
necessary to operate single-sideband
and conventional AM transmitters in
the same network and on the same
frequencies.

It should be obvious to the engincer
that single-sideband equipment can be
used for receiving AM signals if the
AM signal itself has a frequency sta-
bility that meets the stability require-
ments of the single-sideband system.
The single-sideband receiver operator
has the advantage of being able to se-
lect either sideband of the transmit-
ting AM station in the event of inter-
ference so that he may be in a better
position to copy the AM signal than
another AM-equipped receiving sta-
tion. Under many conditions an AM-
equipped station will find it impossible
to copy a single-sideband transmitter
without some special provisions heing
made. Such provisions may include an
artificially inserted carrier in the AM
receiver either by use of a beat fre-
quency oscillator (b.f.o.) or by the
addition of a single-sideband receiving
adapter on the tail end of the AM re-
ceiver. Such adapters (Fig. 2) are cur-
rently available for receivers using
standard intermediate-frequency sys-
tems. These offer selectable sideband
reception with excellent selectivity
characteristics.

It would also be possible, in many
cases, for the single-sideband trans-
mitting station to re-insert carrier and
transmit single-sideband with carrier
so that the receiving AM station could
properly demodulate the signal in a
conventional manner without the use
of any special SSB receiving tech-
niques. This would appear to be the
easiest system for utilizing both single-
sidehand and AM equipment in the
same net. This, however, has the dis-
advantage of compelling the SSB oper-
ator to run lower than normal power
output when using single sideband-
suppressed carrier. This is so because
when he transmits a carrier with his
SSB signal the power capabilities of
the linear amplifiers are greatly re-
duced by the presence of the continu-
ous carrier. Generally, if a transmitter
is rated at 100 watts peak envelone
output under normal SSB transmission
the operator will find that he will be
able to run only 30 watts outnut using
carrier with one sideband. This is a
rather obvious disadvantage as far as
the SSB operator is concerned. He is
no longer making maximum use of
the equipment as designed for SSB
service.

Another operational problem that
will undoubtedly arise when using
single-sideband equipment is the prob-
lem of “netting” a group of SSB sta-
tions when using the same frequency.
Normally, under fixed-frequency com-
mercial-type service crystal-controlled
equipment would be used. A small
amount of frequency vernier control
should be made available at the front
panel of the transmitter-receiver equip-
ment. If the single-sideband equipment
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Fig. 3. Test position used to align sideband generator units, Equipment visible
in photo includes a decade frequency meter. audio escillator, receiver and SSB
receiving adapter, and panoramic spectrum analyzer with a signal generator.

is of the transceiver type, both the
transmitter and receiver will be con-
trolled simultaneously by this fre-
quency vernier knob. If the operator
adjusts the vernier frequency control
so that he receives the net control
station correctly he then knows that
he will be transmitting on exactly the
same frequency as the net control
station. If each operator in the net is
careful to adjust his receiver to the
frequency of the net control it is then
obvious that all stations are on the
same frequency. If the amount of
frequency vernier control is kept to
less than the maximum tolerance al-
lowed by FCC regulation (currently
.01%) unskilled operator alignment of
the transmitter - receiver frequency
would be possible without risking off-
frequency operation. It then becomes
obvious that if correct net frequency
discipline is to be maintained, the net
control station must at all times main-
tain its transmitter frequency near the
middle of the FCC frequency tolerance
permitted for the particular class of
service. For many types of service it
will probably be desirable to have ab-
solutely no operator adjustment of the
transmitter-receiver frequency. This
should be possible with good quality

Expected Reliability

The many obvious technical advan-
tages of single-sideband have been
pointed out throughout this series. The
final user is always interested in ex-
actly how reliable a system is going
to be from the standpoint of circuit
outages due to weak signal conditions,
equipment failure, and complexity of
operation. Since very few single-side-
band low-powered communication sys-
tems are currently in use the only
operating experience that can be
quoted is rather restricted. However,
it can be stated that a correctly
aligned SSB system will easily out-
perform a comparable AM system in
all ways.

A single-sideband system will be im-
mune to ionospheric propagation dis-
tortion. The problem of selective fading
distortion that is ever present in a
double-sideband AM signal is non-
existent with a SSB signal. Selective-
fading distortion that is caused by
multi-path propagation causes the car-
rier to be temporarily lost or one of
the sidebands to fall out-of-phase with
the other sideband. The familiar garble
of the intelligence results. The SSB
user will find that fading of the SSB
signal causes only a variation in out-

crystal control for each available put volume and in no way tends to
channel. (Continued on page 94)
Fig. 4. Sketch of

oscilloscope picture
of r.f. envelope pat-
tern of a “two-tone
test” for proper lin-
ear-amplifier opera-
tion. Refer to text.
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By BERT

devoted to a discussion of three-channel

stereophonic sound. You may recall that
I speculated on the possibilities of making this
fabulous sound commercially available to the
music-loving public. 1 acknowledged the
rather staggering problems involved in bring-
ing this sound to commercial fruition in the
form of recorded tapes and machines upon
which to play these tapes. I made what I
hoped were some helpful and possibly stim-
ulating suggestions. Quite frankly, I suspected
that my ideas and suggestions would lie dor-
mant and go unheeded for some time. Long
time readers of this column will recall that I
got up on my soap-box and beat the drums
for two-channel stereo and binaural some
vears ago, and the antipathy and indifference
of certain people who could have brought this
sound into being then was a frustrating and
maddening experience. Well, two-channel
stereo is now well under way, but on the
basis of the rocky rcad it had to travel, one
could logically assume that the obstacles con-
fronting the adoption of three-channel stereo
are even more formidable, and will take a
longer time to resolve.

Thus armored by my experiences with two-
channel stereo and anticipating nothing but a
long hard fight, you can imagine my stunned
disbelief and pleasant surprise when 1 learned
that one of the major problems blocking the
commercial realization of three-channel stereo
was well on the way toward solution! Yes,
just a scant two weeks after I wrote last
month’s column plugging the three-channel
stuff, the light of knowledge, the dawn of
realization was already breaking! Now don’t
get me wrong! You won’t be able to trot out
to your favorite audio emporium next week
and bring home the three-channel bacon for
$99.501 But, the first big step has been taken
. . . the die is cast . . . the show is on the
road! What is so earthshaking? Yop will
have to wait until next month to find out,
because the report on this event requires
special coverage. A monthly column rarely,
if ever, has a “scoop,” but I can promise you
one next month. It is quite possible that for
the first time in the history of this column
we will use some photographs to further high-
light the significance of this big step forward
in stereophonic reproduction for the home.
Don’t miss next month’s column!

Because the August column will have an
extensive introductory section on the new
stereo development, we may have to cut down
the reviews a little. Due to that and due also
to the fact that many readers are starting
their vacations and will have time to catch
up on their listening, this month I will try to
cram in as many reviews as possible. They
will be shorter than usual, but that’s the only
way 1 can bring the maximum number to
you. Contrary to the practice of record com-
panies in the summers of vears past, there is
very little diminishing of the flood of new

lAST MONTH’S introductory notes were

WHYTE

releases. Indeed, there are so many that if one
were so inclined and had the money to in-
dulge himself, every moment of a two
week vacation could be spent in listening.
Those who like the Dodgers instead of Dvo-
rak, won't care . . . for the listeners I'll try
to bring them the mostest !

Equipment used this monmih: New Gray
turntable, Gray viscous-damped arm, Feir-
child 225 cartridge, Marentz audio con-
solette, two 60-watt McIntosh amplifiers,
Jensen “Imperial” speaker, Electro-Voice
“Georgian” speaker. Ampex tape equipment.

MOZART

SYMPHONIES NOS.
AND 41
Chicago Symphony Orchestra conducted
by Fritz Reiner. Victor LM6035. RIAA
curve. Price 37.96. Two discs.

Here is a magnum sampling of Reiner’s
particular way with Mozart symphonies. And
his way will find favor with many . . . not
so much as impeccable performances, but as
remarkable studies in orchestral textures and
balance. Mozart wrote his symphonies for
what amounts to a chamber orchestra and
intended that they should be played in mod-
erate sized salons. Time and circumstance
have long since relegated them to the concert
hall, where they have acquired larger or-
chestration and larger sound. Since everyone
plays them thus today, Reiner cannot be
taken to task, even though his is quite the
biggest and most sonorous Mozart on rec-
ords. The purists will prefer Beecham and
Walter . . . but these are impressive per-
formances with a vast, big-hall sound . . .
vet with the inner detail clearly revealed. The
orchestra plays wonderfully well, especially
the strings and string tone is particularly
luscious. This recording might best be char-
acterized as “Mozart for the Hi-Fi Fan!” In
any case, a creditable job and a good buy.

36, 39, 40,

A HI-F1 FROLIC WITH STRAUSS

Vienna State Opera Orchestra conduct-
ed by Anton Paulik. Vanguard VRS476.
RIAA curve. Price $3.98.

The Strauss in this case as you may have
guessed is Joseph and Johann and even lesser-
known Eduard, but certainly not the for-
midable Richard! No one would dare be that
frivolous with him! This is one of Van-
guard’s justly famous Viennese recordings and
is every bit as good as “Vienna Bon-Bons”
and the others that bave been released. That
past master of the bubbling, frothy Strauss
music, Anton Paulik, again holds forth with
rousing performances of ten polkas, a “‘Galop,”
a “Scherzo” and a lilting “Blue Danube.”
Surerbly clean sound in keeping with the
tradition of earlier recordings in this series.

The opinions expressed in this column are those of
the reviewer and do not mnecessarily reflect the views or
opinions of the editors or the puhlishers of this magazine.
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A frosty glass, a pretty lass, and this music
adds up to a summer night delight.

FOLK SONGS OF THE FRONTIER
The Roger Wagner Chorale and solo-
ists, Capitol P8332. RIAA curve. Price

Well podnuh, this heah disc is yore ticket
effen you is a-hankerin’ for some cowboy
ditties. Vessir, this has got ‘em all, from
“Home on the Range” and “O Bury Me Not
on the Lone Prairie” to “Whoopee-Ti-Yi-Yo”
and others. Seriously this is magnificent cho-
ral work, with all the colorful words com-
pletely articulate and with splendid balance
between the various choirs and the soloists.
Capitol affords the performers very wide
rance, ultra-clean sound and. with the utter-
ly dead quiet surfaces, the illusion of pres-
ence is uncanny.

BALLET MUSIC FROM THE
OPERAS
Philharmonia Orchestra conducted by
Herbert von Karajan. Angel 35307.
RIAA curve. Price $4.98.

Von Karajan follows up his good work in
last month’s “Pop Concert” with this pot-
pourri of operatic ballet music. Sure there are
potboilers here and very appropriate for sum-
mer listening, especially when they are well
done as on this disc. In the “Dance of the
Hours,” the ballet music of “Aida,” the
“Dance of the Persian Slaves” from ‘“Kho-
vantchina,” the “Venusberg Music” from
“Tannhauser” and the “Prince Igor Dances”
8 and 17, Von Karajan displays his talents for
orchestral color and gives us good vigorous
readings. The Philharmonia plays splendidly
and the sound, another of the newer, brighter,
more “hi-fi” efforts by Angel, is quite thrill-
ing. Outstanding brass, strings, and percus-
sion.

SCHUMANN

SYMPHONY NO. 2 IN C MAJOR
Detroit Symphony Orchestra conducted
by Paul Paray. Mercury MG50102.
RIAA curve. Price $3.98.

Paul Paray scored a notable success with
his reading of the Schumann 4th some time
ago, and now he repeats that success with
Schumann’s 2nd. Many critics were surprised
by Paray’s performance of the Schumann
4th, a composer they obviously felt was out-
side of his usual repertoire. This would not
be the first time that Paray has confounded
the critics. He simply does not fit the classic
mold the critics attribute to a French con-
ductor. More than that, although many have
questioned the authenticity of some of Pa-
ray’s “out-of-repertoire” readings, none of
them deny that his performances have their
own strength and virtues. It is so in this
Schumann 2nd. There is an extraordinarv
warmth, and an earthy vigor in the Paray
perusal of the sccre, that is not matched by
any of the existing recordings in the cat-
alogue. Even in terms of sheer sound, this
disc is beyond any of its competitors. The
strings are smooth but quite bright, the brass
crisp and the woodwinds very pure-toned.
Add the spacious acoustics to the usual Mer-
cury “close-up,” highly detailed recording and
the wide dynamics and you have the best
Schumann 2rd now available.

TCHAIKOVSKY

SUITE NO. 3 IN G MAJOR
L’Orchestre de la Societe des Concerts
du Conservatoire de Paris conducted by
Sir Adrian Boult. London 1L1.1295. RIAA
curve. Price $3,98.

Relatively little known and certainly not
one of Tchaikovsky’s most athletic efforts,
this “3rd Suite’” has much that many people

(Continued on page 109)
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The Single-Cone Loudspeaker

ers is partly a science but very

much a fine art. The requisite
“know-how” has to be acquired the
hard way—by making mistakes; in
other words, the engineers who have
made their mistakes and have profited
from their experiences are in a posi-
tion to contribute more to the indus-
try than a newcomer. This seem-
ingly untechnical approach is not an
attack on science or straight-thinking,
it is straight-thinking since a spcaker
cannot be designed by mathematics.
It is a known fact that only the sim-
plest actions of a speaker can he an-
alyzed mathematically, such as an in-
finitely rigid diaphragm driven by a
sine wave; but since musical repro-
duction, in all cases, results from
an extremely flexible (speaking com-
paratively) diaphragm actuated by
very complex waves, the motion of it
and the sound emanating from it can-
not be computed very readily. Put-
ting it crudely, speaker design is a
sort of inspired guesswork. Certain
parts of the speaker, particularly the
magnetic system, can be designed with
great precision, but the thing that
makes the noise, the voice-coil-cone
assembly, cannot be treated in this
tidy manner.

The home constructor and the en-
thusiastic amateur are at a serious dis-
advantage in the matter of speaker
design, although many volumes have
appeared dealing with the subject.
Making a speaker is not easy, for in
order to secure reasonable sensitivity.
tolerances have to be close in the
voice-coil, yet it is made from mate-
rials which do not lend themselves to
fine limit construction. I shall as-
sume, therefore, that in the matter of
speakers you will buy something ready
made. The problem is. therefore,

D ESIGNING high-fidelity loudspeak-
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~ High Fidelity

3 e,

By H. A. HARTLEY

Audio Consultant

Part 4. Dészg,n, faéors, influegéing loudspeé‘ker éoerformance

and a discussion of the simple, diaphragm type reproducers.

tion, to a large. single-cone unit.

IiDITOR'S NOTE: As is quite obvious, the opinions presented in this article are those of
the author. Actually. there are quite a pew individuals who, like the anthor, believe
that the use of multipie small-cone speukers is meicrable. for high-fidelity reprodic-
There ave several facts thal validate this thought.
On the other hand, you will find many other individuals, including most U. 8. speaier
manujacturers, who velieve the laryer cone unit is the ultimate answer.
can present reasonable arguments for its use. Some of these fucts are obvious. Al-
though the cuthor has shown that, theoretically. the bass response of a small-cone
spealer can be made as good as a large-cone speaker. the large voice-coil and cone
excursions required present major manufacturing and performance diffieulties. As a
resuit, we do know that, considering present-day technigues, the bass response exr-
tends farther down (frequency-wise) as the cone size increases. On the Gther haend,
the smaller speukers jnovide betier coveruge of the high end when compared with
the larger single-cone gpeakers. For greatest frequency range, it i8 usuaelly necessary
to use a combination of one lurge-cone woofer and a high-frequency tweeter.

They, too,

which speaker to buy and how to use it.

Visual Assessment

Strange as it may seem, the per-
formance of a speaker can hbe fairly
well estimated merely by looking at it,
if you know what to look for. This is
due to the fact that experienced de-
signers know that such and such an
assembly of materials produces cer-
tain sounds and has certain defects
(for no speaker is perfect). The wider
the experience the more certain is the
work of the designer, but it does not
follow that a given manufacturer pro-
duces some specific model because the
designer wanted it that way; the man
who usually fixes the design is the
sales manager, whether he is selling
loudspeakers o1 automobiles. Fashion
trends are created by advertising ex-
perts and the public trained to accept
these fashions as the thing theyv ought
to have. New ideas are created by
original thinkers and competitors rush
in as soon as the new feature has
proved to be a seller and copy it, with-
out having any clear notion of what
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they are doing. Others know full well
what they are doing, but for the sake
of novelty christen an accepted design
feature with a new name.

I speak from direct experience of
this sort of thing. Many years ago I
came to the conclusion, after innu-
merable experiments, that the opti-
murm cone size for an honest-to-good-
ness high-fidelity speaker was between
8 and 9 inches in diameter, according
to the material used for the cone. That
conclusion was forced on me by purely
objective research. I have produced
speakers having cones of this size for
25 vears and they are well liked by
those who have them; but my dealers
tell me they could sell many more if it
were a 12-inch speaker. What am I to
do? Tell them, as I have been telling
them for vears, that if they want more
power-handling capacity and more
sound output they should use two or
three of them or sacrifice performance
to meet the requirements of a whjm-
sical market? Actually my task now
is to find out how to increase the size
of the cone without spoiling the per-
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Fig. 11. The distortion of speaker diaphragms at low frequencies. (A) Nodes
on a straight-sided cone.” (B) Nodes on an exponentially.curved cone, and
(C) wave motion along the sides of a cone. Reler to text for details on this.

formance of the speaker, and that in-
volves a complete redesign. At any
rate, the 12-inch speaker remains a
project and nothing else until I can
find a way of making a 12-inch cone
behave as I want it to.

The following discussion, like my
past experiments, is objective. Many
will disagree with what I postulate as
to the requirements of good design,
and it may be that I am biased be-
cause I am a loudspeaker designer.
But I said in my introduction that this
series is devoted to high fidelity con-
sidered as a means of reproducing mu-
sic with as little equipment coloration
and distortion added as may be possi-
ble; the speaker is the worst offender,

and my thesis is based on genuine re- -

search into creating speakers that
have no “personality,” speakers that
are not better nor worse than other
speakers, but don’t sound like speakers
at all.

Taking direct radiators first, loud-
speakers that are mounted on flat or
folded baffies, the first thing you see is
the cone. This has four properties
having bearing on its performance:
diameter, included angle, shape of
cross-section on the axis, and material.

I have said that my experiments
have shown that the optimum size of
cone is about 8 or 9 inches. Why
should this be so? Since a diaphragm
is not infinitely rigid it must distort
when force is applied to it from the
voice-coil. Major distortions occur in
three different ways, particularly at
low frequencies. Assuming a free-edge
cone, a straight-sided cone develops
flower patterns as a result of nodes
when viewed from the front under a
stroboscopic light; an exponential cone
develops nodes in an axial direction
when viewed from the side; any cone
develops transverse wave motion along
the cone. These three phenomena are
illustrated in Fig. 11.

Now for a given material of a speci-
fied thickness it does not require a

great deal of imagination to see that
the larger the cone in Fig. 11A, the
more likely will there be an inherent
tendency to develop nodes. Make up
two cones of the same included angle
with ordinary writing paper, one hav-
ing a diameter of 3 inches and the
other of 6 inches. You will find that
the smaller cone is less easily de-
formed by pushing the free edge. This
lesser rigidity at the edge can be
counteracted by making the larger
cone of thicker or stronger material
or by making the included angle nar-
rower (thus effectively reducing the
diameter of the cone). Unfortunately,
in a practical speaker, this has a det-
rimental effect on the performance be-
cause the heavier the cone the less
response in the treble, and the nar-
rower the cone the more intense is the
focusing of the high notes. Even a flat
diaphragm will not give uniform
spherical radiation at all frequencies
and a narrow angle cone produces a
highly concentrated beam for all fre-
quencies over about 1500 cps.

You may well ask, therefore, why
not let the nodes form and stop worry-
ing? The answer to this is that en-
ergy transmitted to the cone through
the medium of the voice-coil is being
used up to produce the nodes in the
cone instead of pushing the air in front
of the speaker, and so the response at
the low frequencies will be reduced. A
loudspeaker with linear response con-
verts all the applied electrical energy
into air (sound) waves; none is wasted
in deforming parts of the speaker. The
formation of nodes must be prevented,
by making the diaphragm as rigid as
possible.

The first widely adopted method was
to make the cone with an exponential
cross-section as shown in Fig. 11B.
Such a diaphragm is very rigid across
a diameter, but now, as I have shown,
the nodes develop in the direction of
the axis of the cone. The flatter shape
of the exponential diaphragm gives

Fig. 12. Cross-section of the Hartley 215 diaphragm. “AA” is the exponen:
ticlly curved cone apex: “BB” the isclator consisting of a plastic compliance-
junction. “CCCC"” are the circumferentially molded ridges on cone. “DD” is @
loose flannel surround to provide completely free edge. The curvature of the
diagphragm between B and D is reverse of that in erdinary exponential cone.
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less focusing of the highs, but to stif-
fen it circumferentially, concentric
corrugations are molded in the cone.
Almost every speaker you examine
will be found to have such corruga-
tions incorporated in the diaphragm.
But when we consider the case of Fig.
11C, a defect which has only recently
been noted by some loudspeaker de-
signers, the circumferential corruga-
tions are no help at all, for they give
no stiffness along the material of the
diaphragm.

B. F, Miessner (in a letter published
in Radio-Electronics, May 1954, pp. 134
et seq.) explains an ingenious solution
for this difficulty by cementing soda
straws to the cone, like spokes in a
wheel. If too many are used, the mass
of the diaphragm is unduly increased,
and the method, from a commercial
point of view, would be very costly.
The deformation in a straightsided
cone is not as great as in the flat area
of an exponential cone, as you can
imagine by thinking of the plane rigid-
ity, if I may call it that, of a sheet of
paper as compared with a cone; it oc-
curred to me that if the flat part of
the exponential cone could be abol-
ished, a substantial improvement could
be brought about. Experiment proved
this to be the case. One solution to
this problem, see TFig. 12, shows
a cross-section of the diaphragm of
my 215 speaker, in which the outer
part of an ordinary exponential dia-
phragm has imparted to it a reverse
curvature, so that the outer zone is
itself reasonably rigid axially. Just
before the flattest part the wave mo-
tion has been interrupted by the pres-
ence of points “B,”” The compliance
(points “B"} was not introduced spe-
cifically for this reason (its real pur-
pose will he described later), but its
presence does act as a barrier for the
wave motion originating in the apex
of the cone. What is transmitted be-
yond this point is neutralized by the
curvature of the outer part of the
diaphragm.

So far, then, it would seem that
there are many snags attending the
use of a large cone; why do so many
loudspeaker manufacturers use them?
Let us summarize these drawbacks;
the large cone is heavier than a small
one, so restricting the response at high
frequencies; its mass is such that
transient response is impaired because
it is more difficult to start a heavy ob-
ject moving rapidly than a light one;
and its size makes it too flexible in
various directions, thus causing loss
of bass through energy being wasted
in deforming the cone. Everything
points to the use of a small cone, but
the small cone has one fatal drawback
—its power-handling capacity is very
seriously limited.

Apart from the resistance to move-
ment offered by the rear suspension
spider and the front surround of the
cone, that of the air in front of the
diaphragm is substantial, as indeed it
must be, since the function of the
loudspeaker is to move air to create
sound waves. It will be obvious that
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a small cone will move less air than a
large one, and the air resistance to the
movement of a small cone is less than
that of a large one. For a given input,
therefore, the small cone moves for-
ward more easily and has less output,
and because it moves more easily it
reaches its limit of movement, deter-
mined by the suspension system, soon-
er than in the case of a large cone,
This is of importance only at the low
frequencies, for the amount of move-
ment for a given input depends on the
frequency of the current applied to
the voice-coil. This is why a large
cone is said to be better for bass re-
production than a small one, but this
only holds good for a given amount
of displacement of the diaphragm. A
small cone can move as much air as a
large one provided it has greater free-
dom of movement.

Fig. 13 gives a series of curves for
various sizes of cones plotted against
distance to be moved and frequency,
on the assumption that the speaker
efficiency is constant and the input and
output are also constant. Actually the
curves were taken from measurements
with speakers of about 5% efficiency
(a not unusual figure for ordinary dy-
namic speakers) with an input of 5
watts; this would give an acoustic out-
put of approximately 0.25 watt. It will
be seen that to maintain constant out-
put the movement required from a
5-inch cone rises very rapidly as the
frequency approaches 30 cps, whereas
with an 18-inch cone the increased
movement required is very small. It
will also be noticed that as scon as
the cone size has increased beyond 8
inches, the advantages of increased
power-handling and acoustic output is
proportionately much less, for the
curves crowd together as the cone size
increases.

Despite the fact that these articles
are concerned only with high-fidelity
reproduction, I maintain that what
happens below 40 cps doesn’'t matter
very much. It is almost impossible to
hear a 32-cycle note but it can be felt,
and I believe that to attempt to
create this “feeling” is a waste of time,
money and effort. Even 50 cps is a
very low note and quite a high pro-
portion of high-fidelity installations
cannot reproduce it without some "sort
of distortion; I am certainly content
to have the lower limit of my frequen-
cy range at 40 cps but it must be free
from distortion. I would rather have
a limit of 50 cycles without distortion
than one of 40 with some distortion.

At this lower limit, therefore, a
study of the curves of Fig. 13 suggests
that there is not much to be gained by
having a cone larger than 10 inches,
for you must remember the serious
disadvantages of large cones from the
point of view of treble reproduction,
noding, and wave transmission along
the cone itself. But you will still want
to know why, in the face of this,
speakers with cones from 12 inches to
15 inches are readily obtainable in any
audio store. There can be no definite
answer to this question. We do know
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that there are many individuals and
speaker manufacturers who believe
that a large speaker gives “better” bass
reproduction than a small unit, so the
bigger and more expensive your speak-
er the “better” the bass. Hand in hand
with this argument is the one which
states that it is well known that large
cones have no treble, which is why the
best systems are multi-channe! jobs,
where a tweeter looks after the highs
while the woofer looks after the lows.

Both these arguments are complete-
ly specious. The large speaker will
certainly give more bass than the
small one, but its larger output has
more distortion, owing to noding and
wave transmission. There is the fur-
ther disadvantage that the air par-
tially enclosed by the large cone has a
resonant frequency at a point which
can seriously impair the reproduction
by imposing a one note hoot on the
whole sound coming from the loud-
speaker. This you can test for your-
self. Place one ear right inside the
cone of the speaker and tap the cone
with your fingernail, You will hear at
least one low sound which is caused
by the resonant frequency of the sus-
pension. Now grip the cone-coil joint
with two fingers while you tap the
cone with a fingernail of the other
hand and you will hear another note
of higher frequency than the previous
cne. This is caused by the reaction of
the paper of the cone on the air with-
in it and causes the hoot I have men-
tioned. It is avoided by taking care
that the air within the cone is not
even partially enclosed, best achieved
by making the cone as flat as possible,
but not so flat that it allows axial
nodes to develop easily, and obviously
still more certainly achieved by mak-
ing the cone small.

If you have a pair of musically
trained ears and are listening for dis-
tortionless musical reproduction, if
your ears have not been preconditioned
by long bouts of listening to sound re-
producers, hi-fi or otherwise, you will
hear this hooting effect with any large
diaphragm speaker. It has nothing
whatever to do with the bass resonant
frequency, it is a necessary acoustic
accompaniment of a large cone. The
nearest equivalent to it in the instru-
ments of the orchestra is found in the

drums, which emit sounds at the res-
onant frequency of the stretched skins,
but have an accompaniment in the
resonance of the air inside. This ef-
fect I sardonically christened many
years ago as “the characteristic sound
of a loudspeaker” and there seems to
be absolutely no cure but that of using
smaller cones of the correct design.
The question of power handling is an-
swered by using two smallish speak-
ers instead of one large one, perhaps a
superficially clumsy way of doing it,
but there is great merit in using two
speakers widely spaced for they give
an extremely good imitation of binau-
ral reproduction.

Finally, we come to the question of
the cone. On the face of it nothing
reed be said on this point as all dia-
phragms seem to be made of paper
pulp treated with some sort of dope or
varnish; but as in the next article we
shall meet tweeters with metallic dia-
phragms, it seems desirable to point
out that the material of which the
diaphragm is made has a bearing on
the sound emitted by the speaker, in-
dependent of frequency response. This
must happen with speakers as it hap-
pens with musical instruments, the
woodwinds of the orchestra sound dif-
ferent from the brass, the wooden
pipes of the organ different from the
metal pipes. These musical tubes are
not diaphragms, but they are part of
a vibrating system which includes air,
as is the diaphragm of a loudspeaker.
Speaking very crudely it might be said
that wooden pipes sound ‘“tubby"” and
metal pipes sound “tinny'' or shrill; this
seems so obvious that it is hardly
worth saying, yet the obvious is some-
times overlooked in designing loud-
speakers.

The cone should be acoustically in-
ert, it should impose no coloration of
its own. It is my considered opinion
that the cone should be made of a very
high grade Bakelite resin, containing
not more than 10% of rag tissue as a
binder. To make such a cone in quan-
tities by molding is an almost impos-
sible manufacturing proposition, owing
to the danger of the molds sticking;
but cones can be fabricated out of flat
sheets of this material. Unfortunately
only straight-sided cones can be made

(Continued on page 135)
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Fig. 13. Movement re-
quired of the various
sizes ol diaphragms

at low {requencies
to avoid bass distor-
tion. Speaker effi-
ciency is about 5%.
Audio input is 5 watts.
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This is the tube that Philco has kept
under wraps for over two years. It
produces excellent color pictures, but
receiver circuitry is not yet final.

INALLY, after more than two years of secret develop-

ment, the Philco Corporation has divulged the prin-

ciples of operation and the extent of development al-
ready accomplished on its “Apple” color TV system. At
the same time, the company released information on the
single-gun color tube it developed to go with this color TV
system. The word “Apple” has been used by Philco as a
code name for this system, which has been one of the best
kept secrets in the electronics industry.

Basically, the tube uses a single electron gun to excite

the vertical color phosphor stripes on the face plate. In-
stead of directing the beam to a particular color stripe in
a regular switching and deflecting sequence, as the Law-
rence single-gun tube does, the ‘“Apple” tube allows the
beam to sweep across the face of the tube as in mono-
chrome practice but the modulating information to the
beam is switched according to the position of the beam.
In other words, as the beam passes over a red stripe the
red signal is passed to the gun. The same holds true for
blue and green. Such a principle requires an indexing sys-
tem to provide information concerning the whereabouts
of the writing beam and a modulating system to provide
the required beam modulation.

The “Apple” color picture tube, shown in Fig. 1, may be
generally described as an all-glass 21" rectangular picture
tube providing 260 square inches of useful screen area, hav-
ing a diagonal defiection angle of 74°, and using magnetic
focusing and deflection. The color television display system
described here requires a picture tube that must satisfy
certain specific and unusual requirements. These are:

A New Single-Gun Color Tube

Fig. 1. The Philco col-
or TV picture tube is
shown here. The bulb
used is conventional.

1. Small spot size

2, Two electron beams that “track’ each other and have
a minimum of “crosstalk”

3. A screen consisting of a repeating pattern of vertical
red, blue, and green luminescing phosphors arranged in
lines in a precisely described fashion on the face of the
tube

4. A secondary emission index-producing structure as an
integral part of the screen

The two fundamental parts of the “Apple” system are
“sequential writing” and “electrical index.” The expres-
sion “sequential writing" means that the beam passes suc-
cessively over triplets of fine vertical red, green, and blue
stripes, as shown in Fig. 2. A particular color is produced
by modulating the beam during the time it is passing over
each triplet according to the proportions of primaries in
the desired color.

The expression “electrical index" refers to a signal de-
rived from the anode of the “Apple” tube itself that con-
tinuously gives information on the location of the beam.
The beam current responds to two types of instructions:
the color video signal from the transmitter and the index
signal.

The index signal is obtained from the tube by means of
the structure shown in the insert in Fig. 2. A line, called
the index stripe, of a material having high secondary
emission compared to the aluminized background of the
tube face, is placed behind every red line. A second beam,
the “‘pilot” beam, parallel to the writing beam, is produced
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Fig. 2. Top cross-sectional view of the
“Apple” color TV tube showing the path
of the electron beam from the gun, and
the path of the secondary electrons which
are knocked off the screen and collected.

Fig. 3. Method of producing two electron
beams in o single electron gun. Note the
co-planar grids. one for each beam. Both
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at the gun and sweeps the index stripes in company with
the writing beam. The secondary emission current pro-
duced as the “pilot” beam crosses these index stripes is
collected and amplified, resulting finally in a signal at the
same frequency as that at which the writing beam must
be varied to produce colors.

The “pilot” beam is so aligned that it always strikes the
same color ‘line as the picture writing beam. However,
the beams must be kept separate to avoid intermodulation
between the “pilot” carrier and writing frequency signal.

The luminescent screen or anode of the “Apple” tube
consists of a repeating array of red, blue, and green ver-
tical stripes as mentioned previously. The stripes are not
contiguous but have a 50% duty cycle; that is, the spaces
between the lines are as wide as the phosphor lines them-
seives. The spaces between the lines are filled in with
guard bands made of a dark-colored, non-luminescent ma-
terial which improves color saturation and enhances con-
trast under normal ambient light by reducing the reflec-
tivity of the screen. Correct white balance is built into
the screen of the “Apple” tube by adjusting the relative
efficiencies of the blue and green phosphors through the
addition of varying amounts of non-activated material so
that scanning of the screen with a constant, unmodulated
beam produces white.

Among the important advantages of the “Apple” tube
is its similarity to a black-and-white tube. In fact, in the
absence of a chrominance signal, it cannot help making a
good black-and-white picture. None of the writing beam
in the “Apple” tube is intercepted nor deflected in such a
way as to waste any high voltage power, and there is no
problem of matching the characteristics of three guns to
obtain good colorimetry.

The color saturation obtainable at any particular bright-
ness level is obviously limited by the spot size at the beam
current associated with that brightness. If the spot is too
large to land on one primary color stripe at a time, then
de-saturation of primary colors occurs. This considera-
tion, plus that of reasonable structural resolution, made
the development of an electron gun producing a spot sub-
stantially smaller than usual in a monochrome tube, a
prime necessity for this beam-indexing tube.

A combination of a small, countersunk aperture and
close cathode-to-grid spacing is primarily responsible for
obtaining a greatly reduced spot size.

A second requirement is that the two beams “track”
each other. Since one beam is used to tell where the other
beam is, the reiative position of the beams must be known
at all times. The two beams are formed close together by
using a single cathode, and two separate, co-planer, con-
trol grids, each with its aperture ciose to the end of the
grid, these ends being separated by .002 inch. The cen-
ter-to-center separation of the two beams at the grid
plane is only .029 inch. See Fig. 3. This setup assures
good “tracking,” since both beams are so close together
that they will be acted upon in exactly the same amount
by deflecting fields, etc.

The third special requirement of this beam-indexing
tube arises from the need for preventing the control voit-
age of one beam from affecting the intensity or position
of the other beam. This is satisfied by using a simple
shield between the two beams in the region just above the
grid apertures. This shield, shown in Fig. 3, effectively
eliminates beam *“crosstalk” as a limitation on the func-
tioning of the system.

The final unique feature of the Philco beam-indexing
color tube is the index structure which provides the re-
quired continuous monitoring signal. This signal is gen-
erated by the difference in secondary emission between an
array of magnesium oxide stripes applied to the gun side
of the aluminized screen and the bare aluminum between
these stripes. There are two contact buttons on one side
of the tube envelope (see Fig. 5), and one of these is con-
nected to the screen aluminum coating, making it possible
to maintain the screen potential at approximately 27 kilo-
volts. The second contact button connects to the bulb
coating which is maintained at 30 kilovoits. The three
kilovolt differential between screen and bulb coating re-
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Fig. 4. Block diagram of developmental color TV set using
single-gun color tube described in this article. The circuits
enclosed in the solid boxes are peculiar to the “Apple” system.

sults in the collection of the secondary electrons from the
screen by the bulb coating.

To obtain the indexing signal, an external band of a
conductive coating encircles the screen viewing area to
form a coupling to the screen aluminum film. A metal
mounting band is strapped over this coating and is used
to support the tube and yoke-focuser cup in a manner
similar to monochrome receiver practice. The mounting
feet, which support the assembly in the cabinet, are in-
sulated from the metal mounting band but are grounded
to the foil shieid. The circuit elements formed by the
band, the aluminized screen to which it is coupled, and
ground, are tuned to resonance at the index sideband fre-
quency. Index signal take-off is accomplished by a coaxial
lead connected to the mounting band. To shield the index
circuit from external interference, an aluminum foil shield
is folded to cover the rim of the CRT. The tube and cir-
cuitry do not appear sufficiently sensitive to magnetic
fields to require any magnetic shielding or compensation
for earth field effects.

Fig. 4 is a biock diagram of the circuitry of the receiver
shown in Fig. 5. This is one version of a complete “Apple”
receiver. The circuits shown in the light dashed lines fol-
low conventional color receiver practice and the “Apple”
receiver imposes no special requirements here. The re-

(Continued on page 115)

Fig. 5. Inside view of Philco developmental color TV receiver
based upon beam-indexing principle and using “Apple” tube.

- TUMNING ASSEMBLY FOR
CRT GRID SIGMALS
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A 20-Watt

Amplifier System

A preamp and power
amplifier with six inputs, tone
controls, and loudness control—

all on a single chassis.

OR those who have been looking
Ffor a well-engineered yet inexpen-

sive power amplifier, the newly-
released Eico Model HF20 unit might
offer a simple solution to their prob-
lem. Not only does this unit provide
20 watts of power but the circuit in-
corporates a preamplifier and a va-
riety of controls on a single chassis.

Of the “Ultra-Linear” Williamson
tvpe, this compact (822" high, 15" wide,
and 10” deep) circuit provides up to
34 watts peak power. Frequency re-
sponse is +0, —1 db from 13 to 35,000
cps at % watt with power response at
20 watts +0, —1 db from 20 to 20,000
cps.

The circuit incorporates four high-
level inputs and two low-level inputs.
The high-level inputs will handle a TV
set, tape recorder, AM-FM tuner,
crystal and ceramic cartridges, or
other equipment. The low-level inputs
handle ceramic cartridges (with adapt-
ers) or FM and magnetic pickups,
without component changes. A low-
impedance output jack is conveniently
placed for the accommodation of those
owning or planning tQ buy a tape re-
corder.

There are five phono equalizer posi-
tions which can be selected by means
of a rotary switch: RIAA, Columbia,
London, European 78's, and American
78’s. Bass can be boosted or cut 15 db
at 50 cps, while the treble can be
boosted or cut 15 db at 10 kc. Two
separate controls provide this fea-
ture. These bass and treble tone con-
trols are of the new feedback type for
exceptionally low distortion and wide
frequency range. They do not affect
the volume or interact with each
other, thus providing the easiest pos-
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sible control settings. Since the turn-
over on both ends varies with the
amount of boost and attenuation,
boost or cut at the extremes of the
audio range is possible without affect-
ing the mid-range.

The loudness control circuit is a
Centralab *"Compentrol” which raises
and lowers the volume in strict ac-
cordance with the Fletcher-Munson
response curves.

The IM distortion of the amplifier

Equivalent sine wave power plotted against
the percent of intermodulation distor-
tion for the Eico 20-watt power amplifier.

the selector switch, level, loudness. brass. and treble controis.
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Over-all view of the Eico 20-
watt unit. The controls, from left to right. are:

(60 to 6000 cps mixed 4:1 at 20 watts)
is 1.3% while the mid-band harmonic
distortion at 20 watts is .3%. The
damping factor is 7:1 and the inverse
feedback 14 db. Taps are provided for
4, 8, and 16 ohm speakers.

Sensitivity is .004 wvolt r.m.s. (at
1000 cycles) for 20-watt output with
magnetic phono pickups and 4 volt
rm.s. for 20-watt output with the
tuner and other accessory units.

Hum and noise is —60 db below 20
watts with magnetic pickups (includ-
ing the 16 db boost at 60 cps due to
RIAA compensation) and —75 db be-
low 20 watts with the tuner, etc. Both
of these figures were obtained with
maximum gain and the tone controls
set at the “flat” positions.

The HF20 will operate at either 50
or 60 cycles and voltages from 105 to
1253 volts. The unit draws 100 watts.

The amplifier uses seven tubes: two
12AXT's, two 12AUTA’s, one 5U4GB,
and a pair of 6L6GB's in push-pull. If
desired the output tubes can be re-
placed by 6L6GA’s or the metal 6L6's
or, if the builder chooses, the premium
3881's can be used. No circuit changes
are required with these tube substitu-
tions but the tubes must be matched
to insure minimum distortion.

Circuit Description

The circuit employed in the HF20 is
fairly straightforward and conven-
tional in design. The two low-level
phono inputs are applied to a 12AX7

RADIO & TELEVISICN NEWS


www.americanradiohistory.com
www.americanradiohistory.com

Tap,
ovtear

'.too"uld.

BLEGEB

[

47puufo. |

L]

33

Complete schematic for the 20-watt amplifier, preamp. tone-control unit. The “system’ is available commercially in kit or assembled form.

|L! IL3
w2 12AU7A It x| s
fé'l =
i P
RN 47K
’ cow |
- - A - |
- =
€ mi — ]
P L '_;‘ k|
- =1
t faw p :__'.,':Mfc:
2w =
=
|
11 I3 S EAE | =
=
il oureur
61668 ¢ lrnanseonmen
I i -znu‘u"u?.irf__sﬁﬁ'n'_- """"""" “‘1
ADJ. wt
TRANSFORMER
£
33K T 4T
3 33K .:..I:_
+ [ -] C =]
= = =
3sov]~ asov|” =
o
=
] =
5u4GB =
22x L1 T
ol 2ole ol
- =
a50v|” 3sov]” aSouf”
< i -
5(. ECTOR smvc« SHOWN N FURTMEST :0uNI£N-
LOCKWISE POSITION
POSITION SETTING
e
TUNER NOTE: ALL RESISTORS SRE 172 WATT UNLESS OTHERWISE SwOWN
egx. ALL CAPACITORS 1y PFO.UNLESS OTHERWISE SHOWN
L.

LON
Riaa
AM-T78
EuR-78

CBIO D DR

equalizer-preamplifier whose response
characteristics are determined by the
setting of the selector switch. Note
that a jumper is wired across the
47 ppfd. input coupling capacitor from
phono terminal 1. This jumper is
clipped open when it is desired to use
a Weathers FM capacitance pickup
without the Weathers adapter. With
such an adapter, this pickup is con-
nected to terminal 2 and the jumper
is left intact. Note also that the se-
lector switch not only determines the
equalization but also connects the
proper input terminal to the unit.
Output from the equalizer circuit or
directly from the four high-impedance
inputs is then applied through the
level control to a second 12AX7 pre-
amplifier circuit incorporating bass
and treble controls. The output of
this stage is then fed through the
loudness control to a 12AUTA, oper-
ating as direct-coupled, low-level volt-
age amplifiers. The second section of
this tube is a phase-splitter which
feeds equal amplitude but opposite po-
larity signal voltages to another
12AU7A, the driver amplifier. Out-
puts from this driver are then applied
to the grids of the 6L6GB push-pull
power amplifiers whose screen grids
are connected to taps on the output
transformer to provide ‘“Ultra-Linear”
operation. Degenerative feedback is
taken from the secondary winding of
the output transformer and is applied
to the cathode of the first section of
the 12AU7 low-level voltage amplifier.

The HF20 is being offered in two
forms, as a kit at $49.95 and complete-
ly wired at $79.95. o~
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Many scope defects can be
found and repaired by the
owner himself; here are

some practical suggestions.

el
e
|

B e |

right arm of the modern TV tech-

nician. If it is sent to the factory
when it goes bad, the technician is
likely to be separated from an impor-
tant service tool for several weeks. To
keep those waveforms cycling without
interruption, it is desirable to repair
the scope immediately when it be-
comes defective. This article will pro-
vide enough information to enable the
technician to make such *on the spot”
repairs.

An understanding of the basic con-
struction of the oscilloscope, and the
functions of its different sections, is
necessary if repairs are to be made
efficiently. Such an understanding can
be obtained by considering the simi-
larities—and differences—between a
scope and a TV set.

Both instruments are built around a
CRT. The most important function of
the TV set is to display the neces-
sary vartations in brightness on the
CRT screen in conjunction with the
proper sweep; the scope’s most impor-
tant function is vertical deflection. In
the TV set, the wide-band amplifier is
the video amplifier; in the scope, it is
the vertical amplifier. In both instru-
ments, high voltage is required to ac-
celerate the CRT beam. The scope
does not require as much high voltage
as the TV receiver for two reasons:

1. The beam in the scope CRT does
not have to move as quickly and

b6

THE oscilloscope is the electronic

E
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therefore does not have to be as in-
tense as the beam in the TV receiver
CRT. The TV receiver beam covers
the entire screen in 1/30 of a second;
the beam in the scope, on the other
hand, traces one waveform or series
of waveforms continuously. The illu-
mination of the scope screen is ade-
guate with a lower amount of high
voltage present.

2. A hood can be used over the
scope CRT to shield it from outside

Fig. 1. Block diagram of a lypical
service-type oscilloscope showing the
basic sections only. Specialized scopes
often have more elaborate circuitry.
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light. The screen illumination and
high voltage requirements are reduced
to some extent for this reason.

The size of the scanning spot on the
scope CRT is larger than it is on a
TV receiver CRT due to the smaller
amount of high voltage used in the
scope; a larger spot is, however, tol-
erable in the scope.

In the TV set, the video signal is ap-
plied between the CRT grid and cath-
ode. These electrodes are generaily
kept near ground potential. In the
scope, the signal is fed to the vertical
deflection plates, and sometimes also
to the horizontal deflecting plates.
These scope electrodes will therefore
be found near ground potential. How-
ever, the 2nd anode of the scope CRT
must be at the same potential as the
deflection plates, to avoid the defocus-
ing that would take place if this re-
quirement were not met. This necessi-
tates the application of a high negative
voltage to the cathode of the scope
CRT. (In the TV CRT, a high positive
voltage is applied to the 2nd anode.)
A still more negative voltage must be
applied to the control grid of the
scope CRT, to provide the proper bias.

A final important difference between
a scope and a TV set is that the scope
generally uses an electrostatically de-
flected CRT, while the TV receiver
commonly uses a magnetically de-
flected one. The reason for this is that
the yoke required for magnetic deflec-
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tion of a scope CRT would have to
permit a current to flow that was pro-
portional to the input signal, to pro-
duce a faithful replica of the input
signal waveshape on the screen. This
is rather difficult and expensive to
achieve (scopes using magnetic deflec-
‘ tion have, however. been built). In an
electrostatic deflection system, no such
problem exists; deflection plates are
fed by sweep voltage amplifiers, and
such amplifiers can readily be designed
to reproduce the signal waveshape
with adequate fidelity. The capac-
itance between each set of deflection
plates distorts the signal waveshape
to some extent, but the effect can
readily be compensated.

The block diagram of a representa-
tive scope is shown in Fig. 1. The
functions of the different sections
should, by now, be self-evident to the
technician. A representative oscillo-
scope circuit is reproduced in Fig. 2.

Servicing Procedures

When power is applied to the scope,
various controls are manipulated—
chiefly brightness, focus, and center-
ing—to obtain a visible scanning spot
on the CRT screen. If no spot can be
obtained, the fault may lie in one of
the controls just referred to, the pow-
er supply, or the CRT. To locate the
defect, proceed as follows:

Turn the brightness control all the
way up and carefully examine the
screen. If a faint glow is visible at
the edge of the screen, centering trou-
ble is present. The glow referred to
is produced by stray electrons; such
electrons are not affected by the cen-
tering voltages and will thus cause a
glow to be visible even when these
voltages are improper. If the glow is
not visible, turn the brightness control
from high to low setting and back. If
a faint glow is present, varying its
brightness will make it more discerni-
ble. If the procedure just ocutlined
causes the glow to become visible but
the scanning spot cannot be made to
appear, look for trouble in the center-
ing circuits.

In many scopes with push-pull verti-
cal deflection, the output tubes are di-
rect coupled to the CRT deflection
plates; varying the bias of these tubes
(by means of potentiometer adjust-
ment) provides centering. If one of
the push-pull amplifier tubes is defec-
tive, centering will not be possible.
Look for a defect of this kind, when
centering trouble is present in such a
scope.

In some oscilloscopes. the output
tubes are single-ended; that is, the
vertical and horizontal amplifiers each
feed one deflection plate, while the op-
posite plate is grounded. A poten-
tiometer in the circuit associated with
one deflection plate (of each pair) va-
ries the d.c. voltage present between
both plates, and thus permits center-
ing adjustments (see Fig. 3). If cen-
tering is absent or improper in a scope
of this kind, look for a defect in the
centering potentiometers, or in some
resistor in the voltage divider circuit
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associated with each potentiometer.

If the service technician suspects
that trouble exists in a centering cir-
cuit, but is uncertain whether this is
actually the case, the following test
will help him reach a decision:

Short the deflection plates to each
other (horizontal to horizontal and
vertical to vertical) at the terminals
on the scope where provisions have
been made for applying signals direct-
ly to the plates (see Figs. 4A, 4B, and
4C). (Most scopes have such provi-
sions to permit a signal to be applied
directly to the deflection plates, rather
than through the scope amplifiers; the
latter may distort certain types of sig-
nals.) If a spot can now be obtained,
trouble in the centering circuits is def-
initely indicated.

If no scanning spot is seen on the
CRT screen, and the centering system
has been given a clean bill of health,
the voltages at the CRT socket should
be checked. Keep in mind that high
voltages, negative with respect to
ground, are present at the CRT sock-
et. Treat this part of the scope with
respect, since it is capable of dealing
out dangerous shocks. The high volt-
age in an oscilloscope is derived from
a half-wave rectifier circuit which is
fed line voltage that has been stepped
up by a transformer. This type of
“brute force" supply is generally capa-
ble of delivering lethal currents, so
be careful.

The voltages that may normally be
expected at the CRT socket are as
follows:

The cathode is generally about 2000

VERTICAL
AMPLIFIER

IMEG,

B4 O===AANAMA—O B —
VERTICAL CENTERING CONTROL

Fig. 3. Simplified schematic diagram
of one type centering control circuit.
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NORMAL CONNECTION
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VERTICAL DEFLECTION CONNECTION FOR DIRE_CT
PLATES SHORTED HORIZONTAL INPUT
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HORIZONTAL DEFLECTION
PLATES SHORTED
|
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o
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Fig. 4. Most oscilloscopes contain ter-
minals at the rear or on the side for
direct connection of an external sig-
nal to the deflection plates as shown.

volts negative with respect to ground.
In some scopes, the cathode-to-ground
voltage is less, and may even be as
little as —700 volts. The control grid
is normally between 0 and 80 volts

Fig. 2. Schemctic diagram of a typical general-purpose oscilloscope using

push-pull deflection. Note highlighted sections.

This is the Precision ES-550.
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Fig. 5. Effect of a defective veriical amplifier on a square-wave signal fed
into the scope from a square-wave generator. If the vertical amplifier has poor
low-frequency response, the scope will reproduce the square wave as shown in

(A): poor high-frequency response is shown in (B).

(C) and (D) are the rssult

of excessive high-frequency response of the oscilloscope’s vertical amplifier.

negative with respect to the cathode.
depending on the setting of the bright-
ness control. The focus anode voltage
varies from one scope to another. It
should generally be one-fifth to one-
third the value of the high voltage
present in the scope.

An accelerating anode (in addition
to the 2nd anode) is used in the scope
CRT to speed up the beam. In less ex-
pensive scopes, this anode may be
found connected to the 2nd anode,
with both anodes grounded. Or, both

anodes may be connected to “B+" to
provide a little more accelerating volt-
age. In other scopes, the accelerating
anode voltage is made variable; the
potentiometer used to vary it is called
an “astigmatism” or “spot shape” con-
trol, since its adjustment affects the
roundness and sharpness of the scan-
ning spot. The ‘“astigmatism” control
generally permits a voltage varying
from 0 to 200 volts to be applied to
the accelerating anode.

Finally. there is the CRT heater

Table 1. Review of the tesiing procedure outlined in the text for troubleshooting

defective oscilloscopes.

Be certain to refer to the manufacturer’s schematic.

SYMPTOM TEST

NORMAL TEST RESULT

DEFECTIVE SECTION

Dead scope.
pilot light off.

Power supply: fuse.

Pilot light on.
no trace or light.

Turn brightness
full up.

Glow on screen of
CRT.

If there is no glow
check the low or high
voliage power supply
or CRT. If there is a
glow, see symplom,
"No trace. glow pres.

glow present. plates.*

ent.”
No trace. CRT vollages. 2nd anode: 0 to I! the voliages are
no glow. “B+.,” incorrect, check the
Focus anode: —200 to | power supply. If
—1000 v. voitages are correct,
Cathode: —700 to check the CRT.
— 2000 v.
Grid-to-cathode: 0 to
—380 v.
No trace, Short the defleciion | Spot on screen. If there is no spot vis.

ible. check the CRT.
If the spot appears,
check the centering
circuit.

Apply a.c. test
signal to horizontal
input.

Centered spot,
no horizontal line.

Horizonial line. If no line is present.
check horizontal am-
plifier. If line appears
check the horizontal

sweep oscillator.

Apply a.c. test
signal {o points
along vertical

Horizontal line,
no vertical deflec-

tion.
g amplifier.

“Horizontal o horizontal, vertical to vertical plate.
Note: Voltages indicated in column 3 depend on particular scope under test.

Sine wave. Defective stage pre-

cedes point where
sine wave first ap-
pears.
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voltage. This is standardized at 6.3
volts in all modern oscilloscope CRT
tubes.

For proper operation of the scope.
normal voltages must be present at
the CRT. Use a suitable voltmeter, or
voltmeter-probe combination, to meas-
ure the high voltage. Exercise due
caution in making this measurement.
If the CRT voltages are normal, and
no scanning spot can be obtained, the
CRT is defective. If the voltage be-
tween any electrode and ground is in-
correct, the circuit components asso-
ciated with that electrode should be
checked. The electrodes connect to
simple voltage dividers in the power
supply; such circuits are relatively
easy to troubleshoot. If no high volt-
age is present, the high-voltage recti-
fier or power transformer may be de-
fective, or a filter capacitor may bz
bad.

No Sweep

If a spot is seen on the CRT, but no
horizontal sweep is obtainable, that is,
a horizontal line cannot be produced
on the screen by suitable manipulation
of the scope controls, the trouble lies
in the CRT, horizontal sweep oscil-
lator, or horizontal sweep amplifier.
The trouble can be further localized
by switching off the scope horizontal
oscillator (through suitable adjust-
ment of one of the scope controls) and
applying an a.c. test signal to the hori-
zontal input terminals. Such a signal
is generally available at the front
panel of the scope, If a horizontal line
of some kind now becomes visible,
trouble in the horizontal sweep oscil-
lator is indicated. If the test signal
does not produce any visible output,
the trouble probably lies in the hori-
zontal amplifier. A defect in the CRT
may also be resronsible for the symp-
toms.

To determine which of these possi-
ble sources of trouble is present, apply
a test signal directly to the CRT hori-
zontal deflection plates (after first
disconnecting the plates from the am-
plifier circuit, as indicated in Fig. 4D).
If a horizontal line is now seen, the
horizontal amplifier is defective; if
there is no horizontal line, the trouble
is in the CRT. It should be noted that
in some scopes, the horizontal oscil-
lator and amplifier are contained in
the same tube; a defect in such a tube
may make the horizontal sweep oscil-
lator and amplifier stages simulta-
neously inoperative.

If a defect in the horizontal ampli-
fier stage is indicated by the preceding
test, try a new horizontal amplifier
tube first. When several stages are
present in the horizontal section. the
scope itself may be used to locate the
circuit point at which the signal is
lost. One of the two procedures to be
described may be employed for such
troubleshooting (it is assumed that
there is no horizontal sweep and tube
replacement tests have not revealed
the defect) :

1. Feed a 60 cps test signal to the

(Continued on page 116)
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PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS-DAMPED TONE ARM

THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE

PK-100 TRANSCRIPTION TURN!ABLE_

New 3-speed instrument to delight the connoisseur, is prccns:on engineered to Rrovide dynamic balance and
“wow-free'’ operation. A heavy-duty, ¢onsiant apeed 4-pole induction motor has a variable speed ¢ontrol
to permit instant adi1 ustment of the individual speeds to within + 7 % to compensate for power source
voltage variations. The motor is freely suspended and_isolated by shock-mountings to eliminate vibration
transferral. The heavy, cast aluminum turntable is rim-driven and has an extra-heavy rim for smooth,
effective flywheel action. ldler dlsenxaged in "'off'" ition. Meets professional atandards for wow, flutter
content, etc. Size: 131" x 14 and reduires 23/p" clearance above and 3% below motorboard. For
110-130V 60/50 cycle AC lied with r ble 3-speed stroboscopic dis¢ and 45 rpm adapter.
Handsome hammertone gra, ish. Shpg. wt., 20 1bs.

pELAt PK-100 ... e ——— ST——— Net 49.50

The ebove win G
PxX. 0524 DIAMOND

and SAPPMIRE
Corindgre

'l‘}u.u transcription arm assures dependable and stable operation, utilizing the “‘floating action’ principle of

‘‘viscous-damping.”” The arm is supported at a single point by a pivot and jewel bearing having negligible
friction. Damping is accomplished by a silicone fluid occupying the gap between a ball and socket. This
damping control permits high compliance and nesl:mble tracking error, and prevents damage to either

PH. 10U TURNTABLE AwmD record or stylus should the tone arm be accidently dropped. Low frequency resonance, skidding and groove-

PK.P0 TONE ARM jumping are likewige minimized. The tone arm ‘accepte all records up to 16" and accommodates virtually
all hi-fi cartridges by means of precisely engineered adapters which simplify instailation and provide proper
72.50 stylus pressure.

This tone arm is a quality compamon to the PK-100 with malchlng ﬁmsh Shpg. wt., 232 lbs,
PK-90 . . e .Net 19.50

AFC DEFEAT CIRCUIT WITH FRONT LAFAYETTE SIGNAL GENERATOR

PANEL CONTROL
® FOSTER-SEELEY DISCRIMINATOR CIRCUIT NEVER BEFORE HAS A COMPLETELY
WIRED AND TESTED INSTRUMENT OF

® GROUNDED GRID TRIODE AMPLIFIER
¢ 20-20,000 CPS RESPONSE SUCH ACCURACY AND QUALITY

Choose thia 7 tube compact high-fidelity FM-AM
tulner whose charnctenslzlc le;ture‘s m!esfound ing "& BEEN OFFERED AT
X SUCH A PRICE!

unita costing many times as much, and whose

performance is unheard of at this low price. 3

There are two front panel controls, a function ® FREQUENCY 120 KC TO 250 MC

:gj(l:trgl{ful; /\M.t FFIH,FPIltONO,:V and a 'Lru?ing/ = +120 KC TO 130 MC ON FUNDAMENTALS
efeat control. Features Armstrong FM cir- ]

cuit with limiter and Foster-Seeley discriminator, ® LABORATORY ACCURACY AND QUALITY

Simplified tuning with slide-rule dial and fly- “¥& + A completely wired and tested instrument not

wheel counterweighted mechanism, high impe- = to be confused with units sold in kit form at

dance phono input and high impedance audio almost the same price, but with a quality and

output. accutacy of instruments 3 to 4 times its

SPECIFICATIONS

price. Six overlapping ranges generate signals
FREQUENCY RANGE: FM, 88-108MC. AM, 530- SliAZ0RE = JO0RCHRORCTSSI00OKE G
1650 KC. ANTENNA INPUT: FM, 300 ohnis, AM

2MC — 1IMC, 11MC — 38MC and 37MC
Ferrite loopstick and high xmnedanee external -_— IJOMC all on fundamentals with calibrated
antenna. DISTORTION: Less than 1% at rated

harmonies from 120MC to 260MC. Sclector switch gives instant choice of ranges.,
outpul. FREQUENCY RESPONSE: FM, + .5 db

Basic FM-AM Tuner
having outstanding
specifications and de-
livering astonishing
performance — all at

a budget price in easi-
Switeh gives choice of internal modulation of 400 CPS or use of any external
ly assembled kit form. to 20,000 cps, AM + 3 db 20 to 5000 eps. | SOUICe at other frequencies. For audio testing the 400 c:,cle signal ¢an be

20 d
SENSITIVITY: FM, 5 UV for 30 db quieting, AM, : | used separately. Qutbuts are u d RF, RF and 400 CPS audio,
SELECTIVITY: FM 200 KC bnnd“dudtg g dbgdovyn. l;;)Tusn é&n?:;v&::c:&|gsxé?::irk RF output is in excess of 100,000 microvolts and jacks are provided for choice
to peak sepl\rnhon AM, 8 KC bnnduldlh 6 db down. IMAGE REJECTION: 30 (b of either high or low RF output Stability is insured by special circuit design.
minimum. HUM LEVEL. 60 db helow 100% modulation: TUBE COMPLEMENT: | Has a fine adjustment RF control. AF output is 2.3 volts, AF input is 4 volts
2-12AT7T, 1- GBEG, 1-6BA6, 2-6AUG, 1-6ALS plus selenium rectifier. SIZE: 514~ | 2670s$ 1 megohm, Lurge clear & inch etched dial plate and pointer are pro-
high x 9% " wide x 914” deep (excluding knobs). CONSUMPTION: 30 watts, For | tected by transparent plastic bezel. Common AF terminals for EXT-MOD input
110 120V 80 cycles AC. Attractive etched copper-plated and lacquered finish, Less | 2°d INT-AF for audio tests eliminate need for special AF output connectors.
metal case. Shpg. \.\t, 9 1ba. Machine engraved Pnn’el lettering. Handsome gray metal case with carrying
K T-100 handle. Measures 61/, x 10" x 414", Comes complete with pair of leads. AC
o ' st ¢ ~ NET 32.50 | line cord and plug. Operates on 105-125V 50-60 cycle AC. Shpg. wt., & Ibs.

ML-100.. Metal cage tor above, Shpg' wt., 3 lbs, . ... veesiiiines 5,00 | LAFAYETTE LSG-10 SIGNAL GENERATOR ... T 22.50
1 0) p N RECEIVER R/C Recelver is completely assembled and wired, with tube
5 » > A N \A 3 and ready to operate on exam- 1ree ,27.255 MC remote con-
» A ROPHO trol band. Size: 133" x 1-15/1 x 3", Wt. 3.3 oz. Re-
R A OF APPROXIMA quires one 1.5 volt nnd one 45 volt b'lttery.

F-208 ........ . Net 7.95

R/C Transmitter is completely assembled, tested and RUuAr-
anteed. and inc¢ludes tube and 27.255 MC crystal. 6 section
telescoping antenna. Size: 4% X 4” x 12”. Less batteries.
Shpe. wt. 3 1bs.

F-249 ... ... «v. Net 19,95
TRANSMITTER 1 Burgess, 2D or RCA VS069 Net. Ea. .45

BATTERIES: 2 Burl:ess XX48

RCA VSO16 .. .. .......Net. Ea. 2,28
R/C Escapement is completely wired, sturdy and svll-
neutralizing., Weighs 1z oz. Low current drain. Size: 1%” L

Reg. Price 3 R/C
A pencil-slim design, high output PA Dynamic
Microphone of exceptional quality. at a price that | TRANSMITTER
is 15 of the price of any comparable microphone s
l on the market today. Very smooth response.
60-10,000 cycles. Omnidirectional, tiltable head.
Switch on side gives choice of either high im-
pedance (50,000 ohms) or low impedance
(250 ohms). Instantly removable bracket per-
N mits use either on stand or as hand mike. Fea-
-~ tures exceptional mechanical utrenzth. Cast case
O with satin chrome finish. % "-27 thread. Acous-
tically-treated grille head, %“ long; 134” barrel
dmmeler' Shlpmnx weight 2 Ibs. x Yo" W, Shpg, wt. 5 oz.
9 95 PA-2 ......in lots of 3, Each 9.25 F-194 . . ... Net 2.45
Si ach 9.95

gly, E. :
LAFAYETTE GEIGER COUNTER KIT Sl SPECIAL COMBINATION OFFER

. Consists of R/C T 1t (F-249 R/C R F-
WITH HIGH SENSITIVITY 2 o 5 and smpeme'..‘z“i'i“ 15’”. Al th)ree 5t Pineeeee R
l’rlce

VICTOREEN TUBE 1B85 %EIVER F-250 ... ey — . Net 28.95

Lafayette Gelger Counter Kit with High r

Seovitiviy Vicorecn 1565 wupe. aver ol ) |8 IM l’ill{ I'ED Ilh\'m ULARS |
| All have costed lenves — clomped ja

prismg = light  welaht olf metel bodles.

f Complgte with case and siveps.
F 82 — 6x, :I!S IP. ulﬂ' 10.73

R/C ESCAPEMENT

a [ractlon of the price, +
struments of this type. Just turn it on. e COMPARE IT WITH ANY MIKE
the high voltage switch and tisten to the s 3 AT 2 to 3 TIMES THE PRICE
fllclu. Kllalznc:iludcs dallnzartn. ll.u!])ae.“c:nl'ry- = A qQuality crystal Microphone for
ng case an * voftt Batterics e

Completd Instructions for quick assembly. TECTO PA systems. house recorders.
ShpR. wi, i 1 : 30 %o 1
= .Net 14.95

KT-75..

low gain amplifiers. Comblete wlm ET 24.99

" of lhl ded cable. Shpr. wi., NET 23.::

PA- 24— "in lots of 3,each .. 3.95 ET1.30

Reg. Price ® FREQUENCY RANGE 30-15000 CPS singly. each ... #.25 :
® HANDLES 20 WATTS OF POWER I
Net ® COMPLETE WITH LEVEL CONTROL :
® POWERFUL TSK-5 MAGNETS REMOTE CONTROL »
oL wentral 1
® g%‘ﬁéﬂ SHEEPSKIN-EDGED FOR SILENT 100 SIXTH AVE. PLMACLONI | isswestzoest ]
i layetr s e —— NEW YORK, N,Y. BOSIONMASS. | 110FederalSt :
exclusive import and ex- ) i i
ceptional value. Consists of a 12 “oo);- TV VIEWING Incluge _posiage with_order 1
er, conxially mounted 214" tweeter and 1 H
a_built-in crossover network. The ape- [} 4
cll‘nlly ::lrocessed fibre cone has ndsheep- e For Mard.of. Hearing 1 B
skin edge to suppress unwant, dal B 5 e e o S el

vibrations nnd nn'r,\aurz t':‘:'\uhful n?o:e ® Far Late Listening ! s o
quality. Highly efficient TSK-5 magnets. One or two peog can both sce or hear 1 ]
Level ¢ontrol Drovides variation to 6 db the program With the loud speaker cut-off, t i
cut. Maximum input 20 watts. Impe- e g ol hear ey ‘t‘,"‘e":";fl'l‘m‘: radioliofy | Address —— —— — — —— — — 1
dance 8 ohms, Rugged all-metal frame. that others can’t stand the nolse. Comes ! :
If made in this country, would cost at complete with miniature phone and 20 fi. t 1
least $49.50. Shpg. wt,, 11 1bs. 'g“"cig S pg. wi. 3 Ibs. o 6 50 Oty e e e Zone— —_ _State___ §
SK-58 e Net 29.50 E— e H .
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side, but the interior of Mac's Service

Shop was a cool and dry seventy-five
degrees, thanks to the new air condi-
tioning units that had just been in-
stalled in both the front office and the
service department.

“You know, Mac, it's a real joy to
return to work here on a hot day like
this,” Barney remarked. “I could hard-
ly wait to get back after lunch. That
sun’s a real scorcher today.”

“I'm glad to hear you say that,” Mac,
his employer, replied. “I've been notic-
ing how prompt you are recently, and
I'm beginning to hope the extra work
T'll get out of you may help pay for
the air conditioning.”

“I know this installation set you back
plenty, but in my book it's worth it,"”
Barney said earnestly.

“In all seriousness, I'm sure it is,”
Mac agreed. “First, it creates a favor-
able impression on the customers who
come into the shop. Secondly, Amanda
is patient and courteous with them be-
cause she is comfortable and at ease;
and you and I do much better work,
too, because we are comfortable. When
sweat is running down your arms and
dripping off the end of your nose into
the chassis on which you are working,
it is doggoned hard to be alert for every
symptom of something not quite right.
There is every temptation to let things
slide a bit and to finish off the job as
quickly as possible. That’s just human
nature,”

“You're so right. I was wishing last
night that our radio club meeting was
air conditioned. I had to give a talk;
and between nervousness and the
sticky weather, I was sweating like a
hoe handle.”

‘“‘What did you talk about?”

“The title was ‘A Professional Tech-
nician’s Approach to Ham Probliems.’
In case you're wondering, I am the pro-
fessional technician-—and please keep
any remarks about same to yourself.”

“I have no remarks,” Mac denied
blandly. “You are a professional tech-
nician, and a darned good one. To ad-
mit otherwise would be to impugn my
ability as a teacher—and we can't have
that, can we?"”
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IT WAS a blistering hot July day out-

By JOHN T. FRYE

TECHNICIAN'S APPROACH TO HAM PROBLEMS

“I'll have to think that over a bit be-
fore I can decide whether I've been
complimented or insulted. At any rate,
I feel I'm well prepared to talk on this
subject because I've worked both sides
of the street. I can well remember the
blundering hit-and-miss methods I used
to employ in trying to run down trouble
in my ham equipment, and I also know
how comparatively easy it is for me to
locate and straighten out these difficul-
ties now. Yet practically the whole dif-
ference lies in how I went at the job
before and how I tackle it after doing
TV service work for a few years.”

“Sounds interesting,” Mac remarked.
“Tell me more.”

“Remember you asked for it,” Bar-
ney warned with a pleased grin. “I
started out by saying any technician
worth his salt realized he had to have
a certain minimum amount of service
equipment to do a good job. At the
same time I well understand from my
own experience that the average ham
has only a limited amount of money to
spend on his hobby and he prefers to
allot all he can to improving the ‘pro-
ductive’ ether-busting quality of his
signal rather than investing in ‘non-
productive’ test equipment.”

“That figures.”

“Then I went on to say I thought the
best investment for a ham was a 20,000
ohms-per-volt v.o.m. If he likes, he can
select one of several excellent instru-
ments of this kind on the market; or, if
he prefers, he can buy one in kit form
and put it together himself.”

“Why not a v.t.vm.?”

“I was hoping you'd ask that,” Bar-
ney said complacently. ‘“There are sev-
eral good reasons. First, a v.tv.m. is
likely to be affected by the strong r.f.
fields around a transmitter and give
erratic unreliable readings when the
rig is on. Secondly, the v.o.m. is self-
contained and independent of the power
lines. It can be used just as easily for
checking the mobile rig in the trunk of
the car as for use with the transmitter
in the shack. Finally, most v.t.v.m.'s
do not have provision for reading cur-
rents; and being able to read currents
accurately is quite important around a
transmitter.” ’
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“You overlooked one more argu-
ment: generally speaking a v.o.m. re-
tains its calibration better than does
a v.t.v.m. because of the different prin-
ciples on which the two operate. This
becomes important when a person has
only one generalkpurpose meter and
must depend upon what it tells him
without being able to check it easily
against other meters. The ham who
has a good v.o.m. in his shack and takes
care of it will have a standard on which
he can depend year after year."

“That is a good point, and I should
have thought of it. Your saying some-
thing about ‘taking care of the meter’
reminds me I brought that up, too. I
passed along that little trick you
taught me of always automatically re-
turning the meter selector switch to
the ‘1000 volts d.c.’ position as soon as
I finished making a measurement. That
way, if you forget to reset the switch to
the proper scale before socking the test
prods across high voltage—and this is
80 easy to do—no damage will be done.

“I went on to say that it was a good
idea when making checks on a trans-
mitter always to check first with the
meter in the 1000 volts d.c. position be-
fore setting the function-scale switch
to a scale you think should be adequate.
Things can happen in a rig that will
produce unusual voltages at unexpect-
ed places. If you happen to try to check
the resistance at one of these points,
the meter pointer will probably end up
looking like a hair spring. Testing for
any possible voltage before going to the
‘ohms' scale will obviously prevent this
disaster."”

“What else did you tell the boys 7"

“I talked about how important it was
to have an accurate and up-to-date dia-
gram of the equipment around the ham
shack., I explained that we had around
five hundred dollars tied up in nothing
but diagrams of the receivers on which
we worked and that we were adding to
this constantly, for we know how much
easier it is to troubleshoot with a dia-
gram. I urged that diagrams of the
receivers, transmitters, and test equip-
ment all be kept conveniently together.
If the transmitter is home-brew, a very
careful diagram should be drawn up.
Whenever any change is made in any
of the equipment, that change should
be carefully and immediately noted on

* the diagram.”

“That certainly makes a lot of
sense.”

“Next I told how much better it is to
use ‘dynamic’ testing methods rather
than the ‘static’ kind. I explained that
we always try to put a receiver into
some kind of operating condition as
soon as possible because it is much
easier to spot trouble in a live set than
in one not turned on. In the latter case,
all you can do is check each component
separately until you finally stumble on
one that is bad—if you're lucky enough
to have trouble that will reveal itself
in this kind of test. On the other hand,
with the equipment working, a defec-
tive part will usually produce several
symptoms, such as changes in voltage
or current, overheating of parts, oscil-
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lation, etc., that will point accusing fin-
gers right at the defective unit. Dy-
namic¢ testing is particularly effective
and easy with transmitters because the
signal handled is of robust, easily-meas-
ured proportions. A crystal r.f. probe
used with the v.o.m. will detect the
presence of r.f. at low intensity points,
such as grids; and the old reliable,
cheaply-huilt absorption type wave-
meter will show the presence and fre-
quency of this r.f. in the plate tank
circuits.

“This, of course, led directly into the
subject of dummy antennas. I said flat-
ly that in my book a dummy antenna
was the first piece of test equipment
any ham ought to build, since he could
do this easily by selecting the proper
number and wattage of incandescent
lamps and connecting them in serics,
parallel, or serics-parallel arrangement
1o present the proper impedance load
to the transmitter while ahsorbing its
normal output. Using such a device a
ham can troubleshoot his transmitter
to his heart’s content without disturb-
ing fellow amateurs. A defective trans-
mitter has no more place on the crowd-
ed ham bands today than a defective
automobile has on our crowded high-
ways.”

“That's advice apparcently some of
them could use. I still hear fellows on
the air with lousy signals asking others
to diagnose their trouble and tell them
how to fix it.”

“I know, and that’s about as sensible
as going around asking vour neighhors
for medical advice when vou're sick.
Anyone who has listened even casually
to one of these ‘round-table clinics’
quickly decides that what one ham
terms a good signal another calls ter-
rible. Each one, since he has no re-
liable observed data to go on, comes up
with a different suggestion based on his
own narrow experience. Nine times out
of ten, trying to find vour trouble that
way is just a waste of time and a
nuisance.”

“How did you wind the talk up?”

“I tried to explain that troubleshoot-
ing is composed of roughly these steps:
First, you gather all the symptoms you
can from observation. voltage and cur-
rent checks. listening on the monitor.
and so on. Then, keeping all these symp-
toms in mind, you study the diagram
and try to imagine a component failure
that could produce all the symptoms.
Having decided on such a component,
you test it individually or replace it
with a unit known to be good and sec
if that clears up the trouble. If not.
you replace the original part and look
for another likely suspect. It is im-
portant that you change only one part
at a time so that when and if you do
cure the trouble you will know what
was causing it. Changing parts in a
helter-skelter manner may easily con-
tribute new troubles to those with
which you started.

“As a finale I gave an example of
what T meant. Suppose I receive a re-
port my modulation is distorted. Im-
mediately I pull the transmitter off

(Continued on page 129)
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Mallory
“Gems”

pace setters in
paper capacitors

Next time you replace paper tubu-
lars, make sure you use these new
Mallory capacitors. They give you
a lot of extra value features—without
extra cost.

Soldering iron heat can’t lcosen
leads. Wires are permanently
attached in the plastic end seal...
can’t work loose from heating or
vibration.

Moistureproof construction, using a

protective case of high grade mica-

filled bakelite, ends worries about pre-
mature shorts due to high humidity.

True center construction protects the

foil element from deformation during
assembly . . . assures uniform quality
in each capacitor.

Get your stock now, from your local

Mallory distributor. Ask for Mallory
“Gems” —you’ll agree they're a gem
of a capacitor!

PR MALLORY & CO.Inc.

- MALLOR

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA

n
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MODEL O-10

Heathkit ETCHED CIRCUIT
5” osciLLoSscoPE KIT

Amplifier responsc essentially flat (42 db -5 db) from 5 mc
down 10 2 ¢ps without extra switching. Sweep oscillator allows
single-cycle observation up to 500,000 cps. and will sync signals
even higher. Uses etched metal circuit boards.
Push-pull vertical and horizontal amplifiers— LIl CHl
built in peak-to-peak calibrating source—step $6950
attenuated input—preformed and cabled wiring °
harness. A professional scope ideal for color TV
work in the lab or service shop. 11-tube circuit
features SUP1 CRT.

Heathkit ETCHED CIRCUIT
5" 0sCILLOSCOPE KIT

The OM-1 has many big scope features, including 5", 5BP! cath-
odc ray tube, and yet it is priced rcasonably. Featurcs ctched
metal circuit boards. Incorporates 3 step input attenuator—
phasing control—built-in peak-to-peak voltage MODEL OM-!
calibrator—and push-pull vertical and hori-

zontal amplifiers. Vertical amplifier flat within 54950
+3 db from 2 cps to 200 kec. Sweep circuit func- L]
tions from 20 cps to 100,000 cps. An excellent
general purpose scope for service shop or lab.

Heathkit ETCHED CIRCUIT
3" OSCILLOSCOPE KIT

Has many of the features of thc Model OM-1, vet is smaller in
physical size for pertability, and for use in the home workshop.
Employs c¢tched metal circuit boards. Vertical MODEL OL.1
frequency response within +3 db from 2 cps to

200 kc. Sweep generator operates from 20 to 52950
100,000 cps. The 8-tube circuit features a type L]
3GP1 cathode ray tube. Measures only 915" h. Shpg. Wi.

X 615" w.x 1134”7 d. 14 Lbs.

Shpg. Wt
21 Lbs.

Shpg. Wt
21 Lbs.

—_——

HEATHKIT'

... world’s finest
electronic equipment

tn kit form
i i
@ MODEL M-1
HANDITESTER
MODvEéMMM-l MODEL V-7A
YVIVM

Heathkit 20,000 OHMS/VOLT
VOM KIT

Requires no external power. Sensitivity is 20,000 ohms/v. DC
and 5,000 ohms /v. AC. Black Bakelite case—4%4" 50 ua. meter—
19, precision resistors. AC and DC ranges are
0-1.5 5, 50, 150, 500, 1500, and 5000 volis. MOPEL MM
Direct current ranges arc 0-150 ua., 15 ma., 150 s 50
ma., 500 ma.. and 15 a. Resistance multipliers °
are X1, X100, and X10,000. DB range from
—10dbto 465 db. Especially valuable in port-
able applications.

Shpg. W,
¢ Lbs.

Heathkit HANDITESTER KIT

This compact model easily slips into tool box. glove compart-
ment, or coat pocket. Valuable as *‘extra’’ instrument in service
shep, and jdeal for the home ecxperimenter.

MODEL M-}
Very popular with appliance repairmen, and
clectricians. Measures AC or DC voltage at $l450
0-10, 30, 300, 100, and 5000 volts. Direct cur- L
rent ranges are 0-10 ma., and 0-100 ma. At- Shpg. Wt.
tractive black Bakelite case. 3 Lbs.

Heathkit ETCHED CIRCUIT VACUUM TUBE
VOLTMETER KIT

The V-7A is used in scicntific laboratories, technical schools,
service shops, ham shacks, and in the home workshop. Features
200 va. meter, 1% precision resistors,.and ctched metal circuit
board. Measures DC voltage, ACV (rms), AVC (peak-to-peak),
and resistance. AC (rms) and DC voltage ranges are 0-1.5, 5, 15,
50, 150, 500, and 1500 volts. Peak-to-peak  yopet v.7a
ranges arc 4, 14, 40, 140. 400, 1400, and 4000

volts. Ohmmeter ranges provide multipliers of $245°
X1, X10, X100, X1000, X10K, X100K, and X °

1 megohm. DB scale also provided. 11 megohm

¢ P Shpg. Wi,
input impedance.

7 Lbs.

This radiation counter features ranges of 0-100, 600, 6000, and
60,000 counts per minute and 0-.02, .1, 1, and 10 milliroentgens
per.hour. The probe uses a 6306 Bismuth tube.

Modern circuit design for maximum
sensitivity and reliability.

Employs 900 volt Bismuth tube inbeta/ v MODEL RC-1

gamma sensitive probe. The 5-tubecircuit employsa 414", 200 ua. meter,

Both visual and aural indicators for calibrated in cpm, and mR /hr. Also aural sig- $7995

radiation lcvel. nal provided from panel-mounted speaker. L
Simple to build from the instructions supplied, Shpg. Wi.
even for a beginner. 8 Lbs.

HEATH COMPANY :subsidiory of Doystrom, inc. BENTON HARBOR 15, MICH.
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ETCHED CIRCUIT RF

No. 309-C. $3.50
Shpg. Wi. 1 Lb.

PROBES FOR SCOPE

=t

- Use with any 11 T
megohm VTVM for RF it
e LOW CAPACITY
. me with «10% No. 342, $3.50
accuracy. Employs 0. J .
Heathkit ctched circait. Shpg. Wt. 1 Lb.
PROBE KITS it Low capacity probe

prevents circuit loading.
Features variable
capacitor for correct
impedance matching.
Ratio of attenuation
can be controlled.

30,000 VOLT D.C.
HIGH VOLTAGE

No. 336. $4.50 %
Shpg. Wt. 2 Lbs.

Use to measure high DC
voltage with VIVM,
Precision multiplier

resistor mounted inside
plastic probe. Multiplication
factor of 100 on Heathkit

1 [-megohm VIVM.

ETCHED CIRCUIT
PEAK-TO-PEAK

MODEL §-3

ELECTRONIC SWITCH KIT
No. 338-C. $5.50
Shpg. Wt. 2 Lbs.

Use to read peak-
to-peak voltages on

DC scale of |1-megohm
VTVM. Read direct

on VIVM scales from
5 ke to 5 me.

SCOPE DEMODULATOR

No. 337-C. $3.50

Shpg. wt. 1 Lb.

This probe functions like
detector 1o pass only
modulation of signal,

and not signal itself.
Applied voltage limits are
30 volts rms, and 500 VDC.

PROBES
FOR VTVYM

Heathkit ELECTRONIC SWITCH KIT

This instrument allows simultancous oscilloscope observation of two input MODEL PS-3
signals by producing both signals, alternately, at its output. All-clectronic VARIABLE VOLTAGE
cireuit provides 4 switching rates, selected by panel switch. REGULATED

MODEL $-3

$2195

Shpg. Wt. 8 Lbs.
. ARIABLE VOLTAGE

Heathkit YARLRE VOUASE pOWER SUPPLY KIT
This power supply provides rcgulated DC output that can be manually con-
trolled from Oto 500 volts. Supplies up to 130 ma at 200 VDC,
and up to 10 ma at 450 VDC. Large panel meter monitors MODEL PS-3
output voltage or current. Supplics filament voltage at 6.3 volts 53550
AC (4 amperes). Filament and B+ circuits isolated from .
ground. Ideal lab power supply for use in cxperimental work. Shpg. Wt. 17 Lbs.

Heathkit ISOLATION TRANSFORMER KIT

Provides isolation between the power line and cquipment under test. No direct
connection between primary and sccondary. Keeps chassis of
AC-DC scts “cold.” Fused in the primary circuit. Also pro-
vides manual voltage control from 90 volis to 130 volts for
test purposes. Rated at 100 volt-amperes continuously. Pancl
mcter monitors output voltage.

Provides gain for input signals, and features frequency response
of +1db 0-100 kc. Employs seven miniature tubes. Sync output
provided to control scope sweep. Functions at signal levels as
low as 0.1 volt.

POWER SUPPLY KIT

MODEL IT-1
ISOLATION
TRANSFORMER KIT

MODEL IT-1

*165°

Shpg. Wt. ¢ Lbs.

Heathkit DIRECT READING CAPACITY METER KIT ot i
This uniguc instrument indicates capacity in mmf, or mfd, di-

rectly on a 414” 50 ua. meter. Ranges are 0 to 100 mmf, 0-1000 MODEL CM-1 WIBTER T
mmf, 0-.01 mfd. and 0-.1 mfd. Residual capacity less than 1 52950

mmf. Scales are linear. Instrument pot susceptible to hand .

capacity cffects. Will measure even small value trimmers or Shpg. wt.

variable air capacitors. 7 Lbs.

Heathhit VIBRATOR TESTER KIT

Checks condition of vibrators under operating conditions. MODEL VT-1

Tests 6-volt vibrators only. Use in conjunction with BE-4 bat- 50

tery climinator, or similar variable power source. Indicates $I4 5

vibrator quality on large “good-bad” scale. Tests both inter- Shpa. Wi

rupter and self-rectificr types. 5 different sockets. 6 Lbs.

Photographens ! Heatnrit eNLARGER TimER KiT

Use to time photographic enlarger. “Time” dial allows settings of
from 5 to 60 seconds. Will also control safe-light “‘on*’ when en-
larger is “*off.>" Enlarger and safelight plug into recepticals on front
panel. Handles up to 350 watts, Ideal device to

MODEL VT-1
VIBRATQOR TESTER KIT

, MODEL ET-1:
free operator for other operations, and very SIISO
simple to build. Compact plastic case, b iy

Shpg. Wt.
3 Lbs.

HEATH COMPANY A Subsidiary of Doystrom, Inc. BENTON HARBOR 15, MICH.

July, 1956 73

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

74

MODEL TS-4
TY SWEEP GENERATOR KIT

MODEL LG-]
LABORATORY GENERATOR KIT

HEATHKIT

instruments

CONTAIN HIGH QUALITY
COMPONENTS THROUGHOUT.
EACH AN OUTSTANDING DOLLAR
VALUE IN TEST EQUIPMENT,

MODEL LP-2
LINEARITY PATTERN
GENERATOR KIT

MODEL
5G-8

RF SIGNAL

GENERATOR
KiT

" MODEL BE-4
6-12 VOLUT BATTERY ELIMINATOR
KiT

Heathkit TV SWEEP GENERATOR KIT

All-electronic sweep circuit eliminates mechanical hum and vibration. Fea-
tures improved lincarity—effective AGC—flat output—0 to 40 m¢ sweep.
Covers all frequencies for black and white or color TV work, as well as FM.
High output for alignment of tuners, IF strips, boosters, etc.

Fundamental output from 4 to 220 mc in four bands. Has MODEL T5-4
crystal oscillator (4.5 mc and multiples thereof), and vari- 54950
able marker covering 19 to 60 mc—up to 180 me on har- 4
monics. Provision for external marker. Effective two-way Sheg. Wt.
blanking. 16 Lbs.

Heathkit LABORATORY GENERATOR KIT

This signal generator ¢covers from 100 k¢ to 30 me on fundamentals in 5
bands. 400 cycle modulation variable from 0 to 50%. RF output up to
100,000 microvolts. Meter reads RF output of percentage MODEL LG-]
of modulation. Fixed step and variable output attenuation.

Voltage regulation, double copper-plated shielding for sta- 5395.0

bility, and other “extras.”” Provision for external modulation. Shpg. Wi,
Output impedance 50 ochms. 16 Lbs.
Heathkit

LINEARITY PATTERN GENERATOR KIT

Supplies information for white dots, cross-hatch pattern, horizontal bar
pattern, or vertical bar pattern. Use for adjustment of vertical and horizontal
lincarity, picture size, aspect ratio, and focus. Dot pattern is  jODEL LP-2
a must for color convergence adjustments. Clip merely con- $ 50
nects to antcnna terminals of TV set. Panel provision for ex- 22 A
ternal sync if .desired. Covers channels 2 to 13. 5 to 6 vert. Sheg. Wt.
bars and 4 to 5 hor. bars. 7 Lbs.

Heathkit SIGNAL GENERATOR KIT

‘This tried and proven generator covers 160 ke to 110 me on fundamentals in
five bands, and calibrated harmonics extend to 220 mec. Very MODEL SG-8
popular in service shops, laboratories, and home workshops. 50
RF output is in excess of 100,000 microvolts, controlled by a $|9 o
variable and a fixed-step attenuator. Qutput is pure RF, RF Shpg. W,
modulated at 400 cps, or 400 cps audio for amplifier testing. 8 Lbs,

Heathkit BATTERY ELIMINATOR KIT 6-12vor

This up-to-date battery eliminator will supply either 6 or 12-volt output to
take carc of auto radios from even the most modern automobiles. Output
voltage is variable 0-8 volts DC or 0-16 volts DC. Will deliver up to 15 am-
peres at 6 volts or up to 7 amperes at 12 volts. Two 10,000 MODEL BE-4
microfarad output filter capacitors insure smooth DC out- $72350
put. Panel meters monitor output current. Will double as a 3' h
battery charger. Definitely required for automobile radio Shpg. Wt
service work. 17 Lbs.

Heathkit CONDENSER CHECKER KIT

Measures paper, mica, ceramic, and electro-
Y, - j - Iytic capacitors in 4 ranges from .00001 to

1,000 microfarads. Indicates condenser value
and quality. Also measures resistance from 100
ohms to 5 megohms. All values indicated di-
rectly on panel scale, after.ad-
juslil)':gforiullonclct:tronbeam MODEL C-3
‘eye” tube. No calculations $'|95°
necessary. A valuable instru- .
ment in service or laboratory Shpg. Wt
applications. 7 Lbs.

Heathkit SUBSTITUTION BOX KITS
Model €S.1 555.0 Shesg, Wt Model RS-1 555.0 S";’Sibn"-

This unit provides switch Provides switch selection of re-
selection of capacitor val- sistances from 15 ohms to 10
ues from .001 mfd. to .22 megohms. in 36 RTMA values.
mfd, in 18 RTMA stand- Resistors are 1 watt, 10%,. Ex-
ard values. Kit includes 187 tremely valuable in all types of
flexible leads with alligator electronic activity.

clips.

HEATH COMPANY :subsidiary of Daystrom, lnc. BENTON HARBOR 15, MICH.
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MODEL QM-T
“QY METER KIT

MODEL DR-1 MODEL DC-1
DECADE RESISTANCE DECADE CONDENSER
K KiT

Heathkit *Q’ METER KIT

The model QM-1 measures the Q of inductances and the RF re-
sistance and distributed capacity of coils. Emptoys a 4147 50
microampere meter for direct indication. Features built-in signal
source for tests at frequencies of 150 k¢ to 18 mc in four ranges.
Measures capacity from 40 mmf to 450 mmf with- MODEL QM-1
in +3 mmf. Indispensable for coil winding, 2nd

determining unknown capacitor values. A worth- 5445.0
while addition to the laboratory or ham shack at Shpg. Wt.
a very low price, 14 Lbs.

Heathkit DECADE RESISTANCE KIT

Provides 20 19, precision resistors that are MODEL DR-1
switched to provide values from | to 99,999 oh:ms, $I 950
in 1-ohm steps. High quality components for .
precision lab work. 5":’9“:”"

Heathkit DECADE CONDENSER KIT

Employs high precision 1% silver-mica capacitors  MODEL DC-1
for switch sclection of values from 100 mmf to $ 50
0.111 mfd. in steps of 100 mmf. Employs ceramic 16 .
switches for reduced leakage. Invaluable in the Shpg. Wr.
laboratory. 3 Lhs.

Heathkit IMPEDANCE BRIDGE KIT

This bridge features built-in oscillator and amplifier. Measures
resistance, capacitance, inductance, dissipation factors of con-
densers, and storage factor of inductance. D, Q, and DQ func-

tions combined in one control. Employs 2%  MODEL I1B-2
resistors and 149, silver-mica capacitors. 100-0-

100 ua. meter indicates null. Two-section CRL $5950
dial provides ten separate “‘units’ with accuracy *
of .5%. Fractions of units read on variable con- 5';‘;9'“"“”'

trol.

Heathkit TUBE CHECKER KIT

You can afford your own tube tester, even if you are an expeéri-
menter, or only do part time service work. Uses a 414" meter with
3-color meter face for simple **good-bad” indications of tube

MODEL IB-2
IMPEDANCE BRIDGE KIT

MODEL TC-2
TUBE
CHECKER

MODEL CC-1
CATHODE RAY TUBE CHECKER KIT

MODEL TC-2P
PORTABLE
TUBE CHECKER
KIT

quality, on the basis of emission. Will test all tubes commonly
encountered in radio and TV service work. 14 MODEL TC-2
different fitament voltage values provided. Built-

in roll°chart—ten 3 position lever switches for 52959
open or short tests on each tube ¢lement. Space Shpg. Wt.
provided for future socket addition. 12 Lbs.

Heathkit PORTABLE TUBE CHECKER KIT
The Model TC-2P is identical to the Model TC-2

except that it is housed in a rugged carrying case. MODEL TC-2P
This two-tone case is finished in proxylin im- $345°
pregnated fabric. The cover is detachable, and .
the hardware is brass plated. ldeal for home Shpg. Wt

service calls. 15 Lbs.

Heathkit TV PICTURE TUBE

TESTER ADAPTER

MODEL 355 Use with TC-2. Tests picture tubes for emis-
shog. wr. $£J50 sion and shorts. 12-pin socket, 4 fi, cable,

1 th. *  octal connector, and technical data. Not a Kit.

Heathkit CATHODE RAY TuBE CHECKER KIT

Indicates condition of CRT on large “‘good-bad” scale. Spring-
loaded switches protect operator. Checks all electro-magnetic
deflection picture tubes normally encountered in TV servicing.
Housed in portable case for service calls., Sup- MODEL CC-1
plies all operating potentials. Tests for shorts, s 50
leakage, and emission. Checks tubes on the work 22 .
bench, in the carton, or in the set. Features shad-  shpg, wr.
owgraph test (spot of light on the screen). 10 Lbs.

Heathkit AC VACUUM TUBE VOLTMETER KIT

Here is a VITVM designed especially for
audio work. Combines high impedance,
wide frequency range, and high sensitivity.
Frequency response, substantially flat from |
10 cps to 50 ke. Sensitivity allows measure- ||
ments as low as 1 mv at high

impedance. Ranges are .01, MODEL AV-2
.03, .1, .3, 1, 3, 10, 30, 100,

and 300 volts rms. Total db 52950
range —52 to 452 db. 1 g o wr

megohm input impedance 5 Lbs.

at 1 kc.

P -

HEATH COMPANY oy of Daystrom, e BENTON HARBOR 15, MICH.
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MODEL HD-1
HARMONIC DISTORTION METER KIT

MODEL CR-1

MODEL AA-1
AUDIO ANALYZER KIT

MODEL AO-1
AUDIO OSCILLATOR KIT

Heathkit HARMONIC DISTORTION
METER KIT

Designed for use with low distortion audio generator, (such as
the Model AG-9). Measures harmonic distortion of audio am-
plifiers under a variety of conditions. Reads distortion en meter
as percentage of input signal, Operates between 20 and 20,000
cps. High impedance VTVM built in for initial MODEL HD-1
reference settings and final distortion readings. $ 50

VTVM ranges are 0-1, 3, 10, and 30 volts full 49 A

scale. 19, precision resistors employed. Distor- Shpg. Wt
tion scales are 0-1, 3, 10, 30, and 1009, full scale. 13 Lbs.
Heathkit CRYSTAL RECEIVER KIT

Thiscrystal radio covers standard broadcast band

(540 to 1600 kc). Employs two high-Q tank cir. ~MODEL CR-1
cuits. A sealed germanium diode is used for de- 5795
tection—no critical “‘cat’s whisker” adjustment, °
Kit includes pair of high impedance headsets, Sheg. Wi.

and is easy to build, even for a beginner, Requires 3 Lbs.
no external power.

Heathkit AUDIO GENERATOR KIT

Low distortion audio generator (less than .1%). Ideal for use
with Model HD-1, or in other applications requiring low signal
distortion. Frequency accuracy within #35%,. Features step-type
tuning from 10 ¢ps to 100 kc, with three rotary

switches that provide two significant figures and MODEL -AG-9
a multiplier. Output monitored on large 414" 53450
meter. Meter calibrated for output voltage or db. °
Output ranges are 0-.003, .01, .03, .1, .3, 1, 3,  Sheg. Wi,
and 10 volts. g Lbs.

Heathkit AUDIO GENERATOR KIT

This generator covers from 20 cps to 1 mc in 5 ranges. Qutput
constant within +1 db from 20 ¢ps to 400 ke, and down only 3 db
at 600 kc¢. Produces good sine wave with distortion percentage
below .49, from 100 cps through the audio range. MODEL AG-8
Provides 10 volts output under no load condi- s 50
tions. Has continuously variable and step-type 29 A
attenuator with settings of 1 millivolt, 100 milli~  gpog wy.
volts, [ volt,and 10velts. Cathode follower output. 17 ths.

HEATH COMPANY -

CRYSTAL RECEIVER KIT

MODEL AG-9
AUDIO GENERATOR KIT

MODEL AG-8
AUDIO GENERATOR KIT

MODEL T-3
SIGNAL TRACER KIT

MODEL BR-2
BROADCAST BAND RECEIVER KIT

Heathkit AUDIO OSCILLATOR KIT

(Sine Wave—Square Wave)

Produces sine wave or square wave signals from 20 to 20,000 cps
in 3 ranges. Designed for use in service shop, or home workshop.
Employs thermistor for output regulation, Fcatures high level
output, low distortion, and low impedance out- MODEL AO-1
put, Produces sine waves for audio testing, or 50
will produce good clean square waves with a rise $24

time of only 2 microseconds, Very simple to Shpg. wv..
build from complete instructions supplied. 10 Lbs.

Heathkit AUDIO ANALYZER KIT

Combines AC VTVM, audio wattmeter, and intermodulation
distortion analyzer in one instrument, Includes built-in high and
low frequency oscillators for IM tests. VITVM ranges are .01,
.03, .1, .3, 1, 3, 10, 30, 100, and 300 volts rms. Wattmeter ranges

are .15 mw, [.5 mw, 15 mw, 150 mw, 1.5w, 15w, MODEL AA-1
and 150 w. IM scales are 1%, 3%, 109, 30%, s 50
and 100%,. Provides internal loads of 4, 8, 16, or 59 .
600 ohms, An extremely valuable instrument for Shpg. Wi,
the audio engineer, or for the serious audiophile. 13 ibs.

Heathkit BROADCAST BAND RECEIVER KIT

Build your own radio with confidence, even if
you are a beginner, Features transformer power
supply, miniature tubes, built-in antenna, 514"
PM speaker, and planetary tuning from 550 kc
to 1600 kc. Complete step-by-step instructions
supplied.

Cabinet, as shown, available separately.

MODEL BR-2

$1759
{less cabinet)

Shpg., Wi.
10 Lbs.

Heathkit VISUAL-AURAL SIGNAL
TRACER KIT

Features a high-gain RF input channel for signal tracing and
troubleshooting from the receiver antenna input clear through
all RF and IF stages. Separate [ow-gain channel for audio circuit

exploration. Built-in loudspeaker provides audio  MODEL T-3
response, while electron beam *‘eye™ tube gives s 50
visual indication. Ideal for signal tracing in AM, 23 .
FM, and TV receivers, Built-in wattmeter and Shog. Wi
noise locating circuit. 9 Lbs.

BENTON HARBOR 15, MICH.
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Heathkit DX-100
PHONE & CW TRANSMITTER KIT

This transmitter is rapidly becoming the acceptéd standard in its price class.
100 watts RF output—built-in power supplies—built-in VFO and modulator—

bandswitching on 160, 80, 40, 20, 15, |1, and 10 meters—

phone or CW operation. 100 watts output on phone, and MO?(I}E&
120 watts on CW. T¥I suppresscd—p1 wetwork output DX-
¢oupling—extensive shiclding—matches 50 o 600 ohms— 518950
high quality components. Uses 1625 tubes in push-pull to .
modulate 6146 tubes in parallel. Schematic and specifiva- Shpg. Wi
tions available on request. 107 Ubs.

Heathkit DX-35

PHONE & CW TRANSMITTER KIT

This exciting new kit features bandswitching phone and CW operation on 80,

40, 20, 15, 11, and 10 mcters. Plate power input to 65 watts

on CW, with controlled-carrier modulation peaks to 50  MODEL BX-35
watts on phone. Features built-in modulator, power sup- 55695
plics, pi network output circuit. Panel meter reads grid or o
plate currcnt for 6146 final. Schematic and specifications on e
request, L7

Heathkit CW AMATEUR TRANSMITTER KIT

Outstanding dollar-per-watt value! 30-35 watts plate power MODEL AT-1
input, bandswitching for 80, 40, 20, 15, 11, and 10 meters. 50
Crystal or external VFO excitation. 52 ohm ouput—Kkey 529
click filter—copper-plated chassis—pre-wound coils. Uscs "
6AG7 ocsillator, 6L6 final. e ik
Heathkit VFO KIT

Go VFO for added convenience and flexibility. Covers 160- MODEL VF-1
80-40-20-15-11 and 10 meters. Three basic oscillator fre- 50
quencies provide better than 10 voit average RF output. 519
Plug for crystal socket of transmitter. VR tube for stability. °
Requires only 250 VDC at 20 ma, and 6.3 VAC at 0.45 A. s";’gl'b:”"
Heathkit ANTENNA COUPLER KIT

Matches between transmitter and a long-wire, end-fed an-

tenna. Incorporates an L-type filter to attenuate signals MODEL AC-T
above 36 me and reduce TVI. 52-ohm coaxial input. Tapped $I450
inductor and variable capacitor. Neon RF indicator—simple .
to build. Handles up to 75 watts, 10 through 80 meters. Use Shog. Wt.
with AT-1 or DX-35. 4 Lbs.
Heathkit “*Q’* MULTIPLIER KIT

Tunes any signal within IF of receiver, with effective Q of MODEL QF-1
approximately 4,000. Sharp “‘pcak® or “null’ surpasses $995
crystal filter in operation. Use with 450-460 ke IF. Will not .
function with AC-DC reccivers. Requires 6.3 VAC at 300 Shpg. Wi.
ma, and 150-250 VDC at 2 ma. Cable and plugs supplicd. 3 Lbs.
Heathkit COMMUNICATIONS TYPE

ALL BAND RECEIVER KIT g

Unusual sensitivity and selectivity for price. Covers 550 ke
10 20 m¢ in 4 bands. AC power supply—eclectrical band-
spread—antenna trimmer—separate RF and AF gain ¢on-
trols—noise limiter—hcadphone jacks—A GC—BFO. Cab-
inct available separately as shown. Part 9]-15A, shipping
weight 5 [bs. $4.50.

Heathkit GRID DIP METER KIT

Use for determining unknown frequency, for
checking resonance of tuned circuits, or for adjust.
ing wave traps. Equally valuable in ham shack,
service shop, or laboratory. Features 500 ua. meter L
with sensitivity control. Covers 2 mc to 250 mc MODEL
with five coils, supplied with kit. Coils pre-wound, Gp.-B
dial scale pre-caiibrated. 5]950
.

£ Heathkit

®

MODEL AM-1

5279
(Less Cabinet)

Shpg. Wi.
12 tbs.

Shog. wt.
4 tbs.

ANTENNA IMPEDANCE METER KIT

Use this instrument, with a source of RF signal. to
determine antcnna impedance. line impedance, and to
solve impedance matching problems with fixed or
mobilc antennas or transmission [incs.
Also, will doublc as a field strength

meter. Covers 0 to 600 ohms.

$1450 Shos. wr indicator, or phone monitor. Uses 100 ua.
. 2 ibs.

MODEL DX-100
PHONE & CW TRANSMITTER KIT

MODEL DX-35
PHONE & CW TRANSMITTER KIT

MODEL AT-1
CW AMATEUR TRANSMITTER KiT

MODEL VF-1
VFO KIT

G @] vews
| T

V| 2 @ COUPLER KiT
MODEL QF-1 X
“Q” MULTIPLIER | ()
KIT | s

MODEL AR-3
ALL BAND RECEIVER KIT
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Heathkit ADVANCE-DESIGN
HIGH FIDELITY AMPLIFIER KIT

This 25 watt amplifier incorporates the “extra’ features required fof really
outstanding performance, and yet is priced within the range of the average
audiophile. Employs KT66 output tubes in push-pull. and features the famous
Peerless output transformier. Response is'within +1 db from 5 cps to 160 kc at
1 watt. Harmonic distortion only 1% at 25 watts, 20 to 20,000 cps. IM distor-
tion only 19, at 20 watts. Output impedance is 4, 8, or 16 ohms. Hum and noise
are 99 db below rated output. Features “‘tweeter saver,” and unique balancing
circuit. Handles power peaks up to 42 watts.

KIT COMBINATIONS:

W-5M Amplifier Kit: Consists of main amplifier and power sup- 5591.5
ply, all on one chassis. Complete with all necessary parts, tubes,

Express only

3 Ea
o'e,‘g;_ and comprehensive manual. 5'3‘;’1,,?"
2 W-5 Combination Amplifier Kit: Consists of W-5M Amplifier )
- Kit listed above pius Heathkit Model WA-P2 Preamplifier Kit. Complete
MODEL W-5M S !
with all necessary parts, tubes, and construction manuals.
Express only—Shipping weight 38 Ibs....vuuvrecrraeiranananaonss $79.50

Heathkit DUAL-CHASSIS
HIGH FIDELITY AMPLIFIER KIT

The Model W-3M features the famous Acrosound TO-300 *“‘ultra linear™
output transformer. It uses 5881 tubes and has a frequency response within
+1 db from 6 cps to 150 k¢ at | watt. Harmonic distortion only 19, at 21 watts.
IM distortion at 20 watts only 1.3% at 60 and 3,000 cps. Power output is 20
watts. Output impedance is 4, 8, or 16 ochms. Hum and noise is 88 db below
20 watts. A very popular high fidelity unit. Main amplifier and

power supply on separate chassis. Exeress only
KIT COMBINATIONS: $497.s
W-3M: Consists of main amplifier and power supply for sep- Shog. WI.
arate chassis construction. Includes all tubes and components 29 Lbs.

necessary for assembly.

W-3: Consists of W-3M Kit listed above plus Heathkit Model WA-P2 Pre-
amplifier described on opposite page.

Express only—Shipping weight 37 Ibs....vvivecveennnrannnecss JR—— $69.50

Heathkit SINGLE-CHASSIS
HIGH FIDELITY AMPLIFIER KIT

Model W-4A is the original low-priced Williamson Amg_liﬁcr Kit. A Chicago
output transformer and 5881 output tubes arc featured. Frequency response 1s
+1 db from 10 cps to 100 kc at 1 watt. Harmonic distortion only 1.5% at 20
watts. [M distortion only 2.79. 20 watts output at 4, 8, or 16 ohms. Hum and
noisc 95 db below 20 watts. A tried and proven unit featuring a “‘polished”™
circuit that may be depended on for reliable high fidelity per-

MODEL W-3M

formance. Express only
KIT COMBINATIONS: 5397'5
W-4AM: Consists of main amplifier and power supply for single Shpg. Wi,
chassis construction. Includes all tubes and components neces- 28 Lbs.

sary for assembly.

W-4A: Consists of W-4AM Kit listed above pius Heathkit Model WA-P2
Preamplifier described on opposite page.

Express only—Shipping weight 35 |bseivvuuiernnnnnrrenrocecacsssn- $59.50

Heathkit 20-WATT
HIGH FIDELITY AMPLIFIER KIT

This amplifier can provide you with high fidelity at a surprisingly low pricc.
Prcamplifier built into same chassis as main amplifier. Four switch selected.
compensated inputs are available, as are bass and treble tone controls. provid-
ing necessary flexibility for home or public address installations at 2 minimum
investment. Features full 20-watt output using push-pull 6L6 MODEL A-98
tubes. Employs miniature tube types in preamp for low hum EL A-
and noise. Frequency response is + | db from 20 to 20,000 cps. 53550
Harmonic distortion only 1% at full output. Shop and compare .
-—a real “best buy” for you. Shpg. Wt.
23 Lbs.

Heathkit 7-WATT AMPLIFIER KIT

The 7-watt output &f this amazing little amplifier is more than adequate for
normal home installations. Using a tapped-screen output transformer of new
design, its frequency response is + 114 db from 20 to 20,000 cps. It provides
good sensitivity, with surprisingly low distortion. Transformer

tapped at 4, 8, and 16 ohms. Push-pull output. Separate bass MODEL A-7D

and treble tone controls are provided. $1695
- MODEL A-7E: Same as Model A-7D, but with stage of preamplifi- .

MODEL A-7D cation. Extra gain for low level cartridges. RIAA compensation. Shpg. wit.
Shipping weight 10 Ibs.. ... ... ... $18.50 10 Lbs.

SPECIAL NOTE: Don't overlook the possibilities of a hi-fi sgstcm consisting
of the FM-3, the Model A-7E, and the Modei §S-1 Speaker System. For only
$82.95, you can have high fidelity in your home.

HEATH COMPANY :susidiory of Doystrom, Inc. BENTON HARBOR 15, MICH.
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Heathkit HIGH FIDELITY ®
PREAMPLIFIER KIT o

Designed specifically for use with

Heathkit main amplifiers. Fea- -

tures five separate switch-selected p @ @ E} HIGH FIDELITY SPEAKER
input channels, each with its own B SYSTEM —

input level control. Four-position MODEL WA-PZ :‘
turnover and roll-off controls for 51975 {with The Models SS-1 and SS-1B are matched |
record equalization. Separate - cabinet) so that when the smaller unit is placed on T A

bass and treble tone controls. Sheg. Wi, 7 Lbs. top of the larger unit, the appearance of a |

Special hum control to insure minimum hum level. Will do single piece of furniture is achieved. They

justice to finest program sources. Beautiful satin-gold finish. form an integrated 4-specaker system. LS J
Heathkit AM TUNER KIT Heathkit HIGH FIDELITY SS-1

Designed for use with high fidelity T
systems. Low distortion voltage- o —— SPEAKER SYSTEM KIT

-

Jensen speakers to cover the fre-
quency range from 50 to 12,000
cps. Response is within 5 db
through this range. Built-in cress-

1600 kc. 20 ke IF bandwidth.
Audio response +1 db from 20
cps to 2 ke. 6 db signal-to-noise MODEL BC-1

ratio at 2.5 microvolts. RF and 52450 {with
-

doubler detector. Covers 550 to .E e e T This speaker system employs two

IF coils pre-aligned. Power sup- cabinet) over functions at 1600 cps. Sys-
ply built-in. Efficient, modern Shpg. Wt 8 Lbs. ““MODEL 55-1 tem I:atcd at 25 watts, with nom-
circuit. Matches WA-P2 and FM-3 in color and style. inal impedance of 16 ochms. En-

53995 Shpg. Wt. closure is a ducted-port bass rc-
. 30 ibs. flex type. The dttractive **picture
Heathkit HIGH FIDELI TY frame® molding blends with any decorating scheme. You merely

FM TUNER KIT assemble the cabinet, wire the speakers and crossover network,
. and treat the furniture-grade plywood in the finish of your choice.
This FM tuner offers sensitivity, B VY

selectivity, and stability, not ex-
pected at this price level. Efficient

7-tube circuit is entirely new, and () () Heathkit HIGH FIDELITY $5-1B

incorporates AGC, cascode front MODEL FM-3 SPEAKER SYSTEM KIT

end, temperature compensated 52450 twith This Range Extending Speaker Systcm employs a 15* woofer

oscillator, built-in power supply, e cabinet) and a super tweeter to cover the frequencies between 35 and 600

and other outstanding design fea- Shpg. Wt. 7 Lbs. cps, and between 4000 and 16,000 cps. When used with the

tures. Only minimum adjustments required after assembly with Model $S-1, it extends the fre-

pre-aligned IF and ratio transformers. Sensitivity is better than quency range at both ends of the -

10 microvolts for 20 db of quieting. Covers 88 to 108 me. spectrum for a total coverage of T —— —
+5 db from 35 to 16,000 cps. i 4

Heathkit Provides unbelievably rich sound 1
over the audio range.

ELECTRONIC CROSS-OVER KIT Exposed panels are furniture

The XO-1 scparates high and low fre- grade plywood, suitable for light

quencies at selectable crossover points, or dark finish of your cheice. All
to feed two separate power amplificrs, parts are pre-cut and ready for
one for high frequencies and one for assembly. The kit includes neces-
low frequencies. Speakers are then con- sary crossover circuits and bal-
nected to the amplifiers directly, with- ance control. Crossover frequen- '
out the usual LC crossover. Separate cies are 600, 1600, and 4,000. —

—

level controls provided for both out- Power rating is 35 watts for e
MODEL XO.1 Puts. The XO- consumes no audio speech and music. Nominal im- MODEL 55-18
power. Crossover frequcncies are 100, pedance is 16 ohms. $9995 Shpg. Wi
$‘|895 Shpg. Wi 200, 400, 700, 1200, 2000, and 3500 The $$-1B, alone, measures 29" . 80 Lbs.
5 & Lbs. cps. Attenuation is 12 db per octave. high by 23" wide by 172" deep.

ORDER Name___ e via

— O Parcel Post

B L A N K Address 0O Express

NOTE: Al prices subjoci lo O Freight
change without notice. Ci

ity & Zone_ __ State.
Enclosed find ( ) check {( ) (PLEASE PRINT) O Best Way

money order for 2N
Please ship C.0.D. ¢ ) postage
enclosed for__ pounds.

On Express orders do nol in-
clude fIransporiation charges 2 = -
— they will be coliected by
the express agency a! lime of
delivery.

ON PARCEL POST ORDERS in-
clude postage for weight shown. F— e M
ORDERS F OM CANADA and
APO’s must include full remit-
tance. | -

QUANTITY ' ITEM MODEL NO. PRICE

HEATH COMPANY . suidiory of Boystram, Inc. BENTON HARBOR 15, MICH.
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Only planned high fidelity
can give you true high fidelity!

Putting together a hi-fi system for your
home can be simple—and it probably
will cost a lot less than you think!
Here at MusiCraft we offer the kind
of information and guidance that will
help you get started right and aveid
mistakes.

As you may know, possible combi-
nations of components are practically

limitless. We're happy to help you
choose what will best suit your home
and your budget. You can start small
and add as you wish.

Stop in at MusiCraft soon or write
us for further information. Let us help
you plan the kind of high fidelity
system that will give you frue high
fidelity.

Send your name and address if you would like to be on our mailing list for our
announcements. Would you like a free copy of "Understanding High Fidelity”?

If you want to ‘‘build-it-yourself’’ and save—MusiCraft
has a complete line of component parts in stock. The

step-by-step directions are easy to
follow—and You can feel free to call

on us for any technical assistance
ﬂ you may need.

48 East Oak Street * Chicago 11, lllinocis * DEloware 7-4150

Lowest Prices » Largest Component Selections + Complete Custom Installation Service

Dept. 1016

ATTENTION :

Subscriptions to RADIO & TELEVISION NEWS—the world’s

leading electronics magazine—are available at special bulk rates

Electronics Classes

Study & Employee Groups
Service Technician Organizations
Club Members

for schools, study and employee groups, clubs, etc.

For information, write to:

RADIO & TELEVISION NEWS

366 Madison

Ave. New York 17, N. Y.

Crystal Marker
for TV Alignment

By GUY DEXTER

Add this simple circuit to your
TV sweep generator for marking
the 4.5 mc. sound channel point.

ELF-EXCITED oscillators are not ac-

curate enough for marking the 4.5
me. sound channel point in visual TV
alignment. Crystal-type marker oscilla-
tors are used for this purpose.

A number of earlier-model TV sweep
generators still in use have no provision
for crystal marker operation. A small
external crystal oscillator would be de-
sirable but usually is not built by the
technician because of size and power
requirements.

transistorized crystal oscillator is
an excellent alternative since it is small,
requires little d.c. power, and has none
of the complications introduced by
power-line operation.

Fig. 1 is the circuit of a 4.5 me.
crystal oscillator employing a Sylvania
2N94A r.f. transistor. This is an
“n-p-n” type. The circuit is resonated
by mecans of a slug-tuned inductor, L.
Peak deflection of an a.c. v.t.v.m. con-
nected temporarily to the output termi-
nals of the oscillater and set to its 10-
volt range will indicate resonance. . The
resonant voltage is approximately 5
volts r.m.s.

The total current drain of 13 milli-

| amperes can be supplied by five series-

connected penlite cells, six mercury cells
(8.07 volts), or a small, flat 7% volt
battery like the Burgess 5540. —{30—

Fig. 1. Schematic of the crystal marker.

XTAL

B

csle
ouTPUT

N-P-N
2N94 A
Vi

RFCI

R3: A~

e

R2

3
2R

sl 13MA. i +
— ==
Rr—330 ohm, Y3 w. res.

Re—220 ohm, V3 w. res.

Rs—27,000 ohm, V3 w. res.

Ry——820 ohm, Y3 w. res.

Ci1, Ct, C+—.01 ptd. mice capacitor

Ci—150 pufd. silver mica capacitor

Cs—10 pufd. mica capacitor

Li—9-16 phy., slug-tuned inductor (Miller
#4506)

RFCr—1VYy mhy, r.f. choke (Miller #4532)

Sr—S.p.s.t. switch

Br—7Y) volt battery

Xtal.—q4.5 me. crystal

V+—2N94A transistor (Sylvania)
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I Ham Special! Famous BC-645
XMITTER-RECEIVER

With DIAGRAM for
Easy Conversion

to CITIZENS' BAND!
Makea wonderful mobile rig
for 420-500 Mc. Easy to
convert for phone or CW 2-
way communication. CON-
VERSION DIAGRAM IN-
CLUDED. This swell rig
originally cest over $1000—yours for practically a
song! You get it all, in original factotry carton,
BRAND NEW, complete with 17 tubes, less power
supply. Conversion Instructions Included, 329 50
Shpg. wt. 25 lbs. . . L]

PE-101C DYNAMOTOR for BC-645, hps 12-24V
input (easy to comvert for 6V Battery s', 95
operation) . ........ PR only a
UHF ANTENNA ASSEMBLY, for BC-645,. .,$2.45
Complete set of 10 Plugs
for BC-645 . ....,. .,..
CONTROL BOX for above. .
SHOCK MOUNT for above. . . ... 1,25
CONVERSION BOOKLET. Instructions for sz 50
L]

most useful surplus rigs, ... ...

HEADPHONES Excellent BRAND
Model Description Used NEW
HS.23 High Impedance..,... .$2.28 $4.35
HS.33 Low Impedance . ., .. 1,99 4.65
HS-30  Low Imp, (featherwt.). 1.49 2.2s8
H-16/U  High Imp. (2 unita) ... 2.75 7.95
CD-307A Cords, with PL565 plug

and JK26 Jack. oo v. oo n. .. -99

HI-FI DYNAMIC HEADSET with Cushions
Freq. Range: 40-14000 CPS. No Distortion, ss 95
BRAND NEW . .c0ucuncomronoinsennvnenn .
MOBILE TRANSGEIVER
DYNAMOTOR

Special Buy! Qutput 625 Volts
225 Ma. In

pC @ ut 1215 V
18.7 Amps, DC. Size 8x
e SRAND NEW

hatad Excellent Used ., ..., .$8.9%
OTHER DYNAMOTOR VALUES; Excellent BRAND
Type Input Output Used NEW
DM-28 28V _____224V.07A 5195 $4.95
DM-32A 28V 1.1A 250V.05A 295 595
DM-33A 28V 5A 575V .16A 1.95 3.95
______28V7A  540V.25A 1.95 3.95
DM-34D 12V 2A 220V .080A 4.25 5.50

DM-37 25.5V5.2A 625V .225A  5.95  8.95
DM-40 14V 3.4A  172V.138A 175 3.45
DM-53A 28V 1.4A 220V .080A  3.95  5.95
DM-64A 12V 5.1A 275V.150A  7.95
PE-73C_ 28V 20A 1000V .350A  8.50 11,50
PE-86 28V 1.25A 250V.050A 2.95  5.24
PE-103 6v  500V.160A
12v 500V.160A 19.50 34.50

PE-186 28V 11A 400V .400A _ §.95

SPECIAL G.E. DYNAMOTOR

INPUT: 28 V. D.C, @ 19 A, $4 95
L]

OUTPUT: 1000 V. D.C. @ .350 A.
Model 6D48B9A. BRAND NEW. ..,

TERRIFIC LOW PRICE!
APN/4 OSCILLOSCOPE

Easily converted for use
on radio-TV Service
Bench!

BRAND NEW

Completely Assembled

Supplied only with B”
Scope type 95
RCA Crys- $l4
tal Unit...

5CP1 and
T5-100 /AP OSCILLOSCOPE

BRAND NEW ©QUR
(worth $750) (oW, $3450

Can be used with linear sweep or getieral purpose
test scope. Cables included, Also used with circular
sweep as precision range calibrator. Self-coatained in
metal case 8”7 x 12147 x 16" deep, For 110V 50 to 1200
cycles AL Demllilarhe%l bl:ew. with all tubes includ-

ing crystals and C, R.
GE WAVEMETER TS1-111/CP. BRAND

NEW. With Carrying Case.._ ....... $39'50

AIRCRAFT ""ABC'* POWER SUPPLY
Made by Setchell-Carlson. Input 24V DC .8 amps.
Output 1.5V @ 3A: 65V @ .010A; —6V. BRAND
NEW, metal case 4%, x 4V x TV, $4 24
feresesacrancs 0

Only
BC-375 TRANSMITTER

200-500 Kec, 1500-12500 Kc using plugln units.
100 watts. Voice & CW.

Excel. Used, complete with all tubes. . O
All Tuning Units for Above....$2.25 and up.

AIRCRAFT RADIO
TRANSMITTER-RECEIVER

RADIO SET SCR-AR.283. (onsists of: RE-
CEIVER, 201 to 398 Kc and 2500 to 7850 Kc.
TRANSMITTER, 2500 to 7700 Ke. for unmodu-
lated, tonesmodulated, or voice. Here's what
you get, at this fantastically low price: Receiver
cumplete with 6 tubes; transmitter complete
with 4 tubes, Dynamotor for 24 V DC operation,
5 coil sets, 2 control boxes. antenna switching
relay, operating manual. ALL BRAND | 5 95
NEW—and All Yours, for only.... 1

BC-9468B
BROADGAST RECEIVER

520 to 1500 Xc. & tubes: 33—
125K7, [2S5R7. 12A6, 12K8. For
d¥namotor operation. Easily con-
verted to 110 or 32 Vvolt. 2—1F
stages, 3-gang tuning cond, BRAND

T

with tubes, man.

ual, leas dynamotor. &
BC-457 TRANSMITTER-4.5.3 Mc, complete with all
tubes and crvatal. BRAND NEW,,.,,...
BC-453 TRANSMITYER_5.3 to 7 Me.
all tubes_and crystal. BRAND NEW, ... . ...... 37
BC-459 TRANSMITTER—7.9.1 Mc,

tubes and ovygtal. BRAND NEW . ... __._....

SCR-274 COMMAND EQUIPMENT |
ALL COMPLETE WITH TUBES Excellent Brand g

le Description Used Used NEW
BC-453 Receiver 190-550 Kec..$9.95 $11.95 - §14.95 I
BC-454 Receiver 3-6 Me . 7.9 8.29 16,95
BC-455 Recelver 6-9 M 7.95 9.95 |
Be-458 Modulator .., . 2.24 2.75 4.24
Bu-450 3-Iteceiver Control Lox ... .49 1.95 I
BC-451  Transmitter Conmirol Box .., 1.2§ 1.49
BC-696  Xmtr 3-4 Me (like new) ... 7.95  10.55 |

T ————
110 VOLT AC POWER SUPPLY KITI

FOR ALL 274-N RECEIVERS 1
Into the

Can be assembled quickly and easily. Plugs
rear of any model 274-N receiver atd delivers 24 voits
as well as “*B” voltage., No wiring changes needoed,

Complete kit of
lnu"tlr!:t:tlonl .o. B ?:T.?E‘.h. :n'e'ul” .i-..'.'. ~evese $1'95 I

SPEINED TUNING KNOB for 274-
BC-453, BC-454 and others. 0Ny, .uu..vcoa.nss

ARC-5/R-28 RECEIVER 1

2 Meter superhet, 100 to 156 Mc In 4 xtal channels. |
Louvred alum, cabinet 7% x 47 x 14°, Complete

with 10 tubes and 4 xtals. 95 []
Excel. Cond... ... 5o 0 L]

< 3 |

ARC-5/T-23 TRANSMITTER I
Companion for above, fncl. 2-8324, 2-1625 tuhes
and 4 xtals, ....... rrecrerescsccscs-.$14.95
Leas TUDES. cuauutvsvunnnsnascaanesss$6.95

ARC-5 MARINE RECEIVER-TRANSMITTER |
Navy Type Comm, Receiver 1.5 to 3 Mc BRAND NEW

With @ tubes., .. ..o ver .., . DR $16.95
Navy Type Comm. Transmitter 2.1.3 Me BRAND NEW
with 4 tubes and Xt8), ¢+ ooy o v e oucomnn-n --.312.45

SCR-522 FINEST 2-METER RIG!,

Terrific buy! VHY Transmltter-Recelver, compiete with

11 100-156 Mec, 4 channels. Xtal-con- ||
plitude modulated voice. They're golng fast!
condition,

522 Transmitter-Receiver, complete with 333 3 I
all 18 tubes. COMBINATION .. ..Special ]
Recelver Only, with all tubes. PERPPN JE XY |
T Only, with all tub $22.25

TS-161APN TEST SET
Very Special at this low price. BRAND
NEW. Complete with all 2 95
cables. ... i eienniniann.s u

Type 2J1F1 SELSYNS

Gperates from 671/ volts, 400 cycles. New tested.
Conversion diagram for 110 volts AC

included. BRAND NEW, each.
CAPS FOR ABOVE, .

®cste e e L}
ctesrresraasssees50C

TYPE APN/1 ALTIMETER

Complete with all tubes, Limited ss 95
quantity at this special low price! L]

CATHODE RAY TUBES

All Brand New in Original Packing

Made for U. S. Armed Forces,
by AGFA ANSCO. Actually
worth $150 or more! Has
illuminated averaging disc
for nighttime use. Complete

with carrying casa. sglgs

Only....
BENDIX DIRECTION FINDER
MN.20.C, 12-tube remote control Navigation Diree
tion Finder and communications recelver. 150 to 1500
Ke In 3 bands. 28 V. DC input. Ideal for commers
cial navigation on boats and pianes. Complete instalia.

tion comprises: $1 s 50
L]

HRARE Do Rt b AS by
.26 = .. .822,
MN-20-E Kotatable Loop. Ve .5"43‘;

MN-52 Azimuth Control Box...o 22'7° T 2'88

1 raa 2

e O e 2.98
MN26Y BENDIX DIRECTION FINDER
150 to T Mo. Complete with tubes, motor.
A Ny T i W o §96,05
Used, like new, incl. tubes and dynamotor. .$18.9%
e ——
MICROPHONES

Excellent BRAND
Model Description Used NEW
¥-17 Carbon Hand Mike. .., , $5.45 $7.95
T-30 Carbon Throat Mike -} 69
T-45 Navy Lip €e e ‘e 99
RS-38 Navy Type . ... 2.43 4.98
v-24 arbon Mike .. O 000D 3.95
7S-9 Handset .,... trrecrs sone 4.9%

TG-34A CODE KEYER

Self-contained automatic wunit,

e s reproduces code
signals recorded on paper tape. By use of
apeaker, provides code.practice signals to one or
Ppersons at speeds from 3 to 25 WPM,

I BRAND NEW. iIn original carton.

practice
bui

July, 1956

t NAVY RECEIVER TYPE ARB

Four Band. 105 to 9050 ke. Low Freq., Ship,
Broadcast—d40 to 80 meters, Includes tubes
and dynamotor, for 24 volt operation, Easily
converted for 110 V., 12 V, or 6 V. Schematic 4§
lncludedl-5 Excellent Condition. Overall: 814" x 4

TYe" x 164" Wi, 30 4
$2 ' |50 :f

1bs,
COMPLETE WITH ALL TUBES,
Special. . ..40000a.
EE-8 FIELD PHONES
Talk as far as 17 miles! Dependable 2-way com-
munication at low cost! Ideal for home, farm, field.
Up to aix phones can be used on one line. Each

phone complete with ringer. Originally cost govt.
$65.00 each, Excellent condition, $|6 66
*eercens taseses .

DUR PRICE, EACH.
2-VOLT BATTERY
"PACKAGE"!

1=—2V. 20 Amp, Hr, Willard

seccsoancna
ot

LORAN APN.41

FINE QUALITY
NAVIGATIONAL
EQUIPMENT 1|

Determine exact geographic position of your boat or l
plane! Complet¢, BRAND NEW installation consists
of: 1D-6B/APN-4 Indicator; R-9B/APN.4 Regelvor;l
PE-206 Inverter; Set of Plugs: Visor for Indieator;
Operation manual; Brand New, Export s l 29 50 I
packed. COMPLETE. . ... .. ....... .

RBS/AP-N-!) LORAN Receiver-Indicator, comple'.el

with tubes and operating manual, $295.00I

BRAND NEW, export packed. .. .. ..

SPECIAL ﬁ?-&%}?)}l}gg Receiver Indicator, ||
BC1206-C BEACON RECEIVER 1

(demilitarized) . eo... .. . |

195 to 420 Ke¢. made by
Setchel-Carison. Works on 24.
28 veolts DC. 135 Ke. IF.
Complete with S tubes. Size
4"x4"x6". wt. 4
Ibs, BRAND NEW. 38'88
Brand New, less tubes. . $5.9%

RAND NEW, l‘;ss tubes......

B
USED, with tubes.....
SED, less tubes. ...

ssees0s0..95595
t1erereccarraces 5.95

2.95

BC-221 FREQ. METER 1
Limited quantity, first come first served! Range
126 to 20,000 Ke¢ with crystal check points in []
all ranges. Complete with tubes, crystal, cali~

reessetscenen

bration charts. Excellent condition..$111.11

BC-221 FREQ. METER CASE

www americanradiohistorv com

Storage Battery.,.....$2.45 Aluminum_ case for BC-221 or
1—2v, 7 p:o:;y Synchro- = TS-164 Freq. Meters. With 1
nous Plug-in Vibrator. .. 1.49 volt. reg. supply using VR106. 1
1—=—Quart Bottle Electrolyte 2 ballast tubes, relay, cable,
(for 2 cells)......... 1.45 ete, Inside fromt: 834 x 714 x .
ALL BRAND NEWI $4 99 T%3". Inside rear; 2% deep.
Combination Price. . , ] Shock-mounted. ]
% A BRAND NEW,
Willard 6-Volt Midget Storage Battery o o e $ o9 3
8 Amp. Hour. BRAND NEW. 3%3"x 1-13/16" x 2%}",
Uses Standard Electrolyte...........Only $2.22 packing) [ ]
1 Original Crystal for BC-221 |
WRITE FOR FREE CATALOG! 1000 K¢ BRAND NEW. ...... tesseeas 38-45 1
Ploase include 28% Deposit with order—Balance €.0.D. COMPLETE DPERATING MANUAL s ( 95
NiniMuM OROLR $3.00. All Shibments F.0.8. Gur ’ for BC-221 Freq. Meter-..oc..z..... 91299 g
BC-442 ANTENNA ]
.
& Radio Supply Co. RELAY UNIT i
B ey (Sonsists Of %4 AP [}
Dept. N-7 Flcator, Ao e e o et Ro-
51 Vesey St., New York 7, N, Y., CO 7-4605 Siver Switehing relay. in -1§m2|num 1
nents. BRAND NEW... .... Wke 4
-------------------------------------
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e New
GOODMANS

R Esisance
=
d

Lt

plus
YOUR LOUDSPEAKER

plus
A SIMPLE ENCLOSURE

only two-thirds the size required
for a bass reflex

e e

will give you

IMPROVED
SPEAKER SYSTEM

PERFORMANCE . . .
through ‘Friction Loading’

o Extended bass response to 20 cycles
e Virtually no peaks above this frequency

o Effective air-doading to zero cycles —
greatly reducing distortion due to ex-
cessive cone displacement

See your hi-fi dealer, or write for
complete details to Dept. RG-§

ROCKBAR CORPORATION
650 Halstead Avenue, Mamaroneck, N. Y.

In Canada: A, C. Simmonds & Sons, Ltd., Toronto, Can.
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TAPE TIMING CHART

Reeves Soundcraft Corp., 10 East
52nd Street, New York 22, New York
has added a timing chart to its line of
audio accessories.

The need for a timing chart has be-
come increasingly apparent because of
the confusion that has developed
through the introduction of long-play
and extra-long-play recording tapes.

The chart enables the user to deter-
mine at a glance the time and length
factors used in tape recording. Be-
cause the chart is semi-logarithmic, it
is exceedingly accurate in determining
the length and time factors for short
commercial and spot announcements.

The company's dealers are handling
this item which sells for $1.20.

G-.-E COAX SPEAKER

The General Electric Company is
now marketing a 12-inch dual coaxial
high-fidelity loudspeaker which has
been designated as the ‘‘Golden Co-
Ax" Model A1-401.

The speaker is rated at 25 watts and
provides smooth response from 40 to
15,000 cps. The unit consists of a 12”

-
Iy

e T T T
e -

-l

i)

%

woofer and a 2%” tweeter with a
built-in crossover network. The spe-
cially-designed slotted baffle plate
serves as a baffle for the tweeter and
a low-pass filter which reduces inter-
ference between the woofer and tweet-
er waves. The baffle plate is finished
in gold so that the speaker can be
front-mounted without covering.

A data sheet on the “Golden Co-AXx”
is available from the company’s audio
department at Syracuse, New York or
from the firm's sound distributors.

NEW SHURE ITEMS
Shure Brothers, Inc., 222 Hartrey
Ave., Evanston, Illinois has added two
new items to its line of audio compo-
nents.
The Model 535 Slendyne’” micro-

www americanradiohistorvy com

New Hi.Fi-Audio
000

Ry

e
Equipment

phone is of the dynamic type. It can
be used in the hand, on a floor stand,
on a desk stand, or hung around the
neck on a lavalier cord and clip assem-
bly. The mike also has an “on-off”
switch adapter and a dual-impedance
switch to provide a versatile, rugged
unit.

The second item is a replacement
cartridge kit, the RK56. The three
cartridges in the kit provide depend-
able, quickly installed replacements
for 217 cartridges of seven manufac-
turers. The kit includes a Model MC10,
a Model W70, and a Model W72.

"ACOUSTIC GATE" MICROPHONE
Altec Lansing Corp., 9356 Santa

Monica Boulevard, Beverly Hills, Cali-
fornia is now marketing a new dy-
namic microphone for broadcast or
p.a. use which incorporates the firm’s
unique “Acoustic Gate” principle.

A peripheral sound entrance channel
of 2 mil width, the “Acoustic Gate”
provides an acoustical resistance load-
ing, virtually independent of frequen-
¢y to the front of the diaphragm,
thereby eliminating high-frequency
peaks and extending the smooth fre-
quency response over an exceptionally
wide range. This design also lessens
the effects of wind, water, dirt, or
weather and allows the microphone to
be used under adverse conditions.

Write Dept. RV-6 of the company
for full details and specifications.

CERAMIC CARTRIDGE LINE

Sonotone Corporation, Elmsford,
New York is currently marketing a
new line of ceramic phonograph car-
tridges which has been designated as
the “3” series.

One of the units in the line is the
“3T,” a turnover type which plays rec-
ords at all speeds. Diamond needles
are recommended to insure the full
benefits of the performance character-

istics of the cartridge, although the
unit is also available with sapphire
needles if desired.

The color scheme is jet black and
gold. Since this entire line is of the

RADIO & TELEVISION NEWS
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ceramic type, equalizers and preampli-
fiers are not required.

"“HI-FI TECHNIQUE"

M. 4. Miller Manufacturing Co., 4th
& Church Streets, Libertyville, I11. has
introduced a new product designed to
clean records and keep them static
free.

Tradenamed ‘““Hi-Fi Technique,” the
product consists of a two-step opera-
tion involving the use of a special cel-
lulose sponge and an anti-static lubri-
cant. The lubricant is in spray form

) e

and is applied in a fine mist over the
record after the record has been
washed with the special sponge.

The product is being marketed as a
package with the aerosol can and
sponge packed together in an poly-
ethylene pouch.

Address requests for further infor-
mation on this product to the sales
manager of the company, Leroy W.
Mintz,

PORTABLE DISC RECORDER

A new portable disc recorder and
playback reproducer, known as the
“Imperial,” has been introduced by
Rek-O-Kut Company, 38-01 Queens
Blvd., Long Island City 1, New York.

This deluxe model features a newly-
designed overhead cutting lathe with
interchangeable leadscrews and with
provision for making run-in and run-

off grooves. It is also calibrated for
timing.

Another new feature of the “Impe-
rial” is the new cutting head having a
recording range from 50 to 10,000 cps,
A tone arm for records up to 16” is in-
cluded with a dual-sapphire G-E vari-
able reluctance cartridge.

The amplifier serves for both re-
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Having trouble with

or

“"Servicing TV
Sweep Systems”’

by
Henry A. Corter and Jesse Dines ; :
Thomas A. Lesh |

T 1 “'Servicing
AGC Systems”
by

i 4

This practical book describes in detail the
operation of the various types of Automatic Gain
Control systems used in commercial TV receivers.
Provides a clear explanation of AGC circuitry and
describes the best servicing techniques to be ap-
plied toward finding and correcting AGC troubles.
Symptoms of AGC troubles are shown in actual
photographs as they show up on the picture tube.
An invaluable book for TV Service Technicians.
132 pages; fully illustrated; 514 x 8)4”. s-l 75
Order today; postpaidonly............ 0

Describes the operation, circuit function and
circuit variation of the different types of ver-
tical and horizontal aweep ayst n
to most TV receivers. Describes best meth-
ods for analyzing circuits and for trouble-
shooting the vertical and horizontal sweep
asystems; fully supported by helpful photo-
graphs, waveforms and service hints cover-
ing epecific troubles. Also discusses con-
struction of aweep tranaformers, coils and
deflection yokes. 212p., 53¢ x 814"; s2 75
fully jllustrated. Postpaid, only, . .. Q

USE HANDY ORDER FORM BELOW

Sams books cover every phase of Electronics for
the service technician, engi s student or
experimenter. Listed below are a few of the many
valvable Sams books availabie at electronic
parts distributors and leading book stores.

kecp you ghead in

ELECTRONICS

USE THIS ORDER FORM

rll.ll.lll

I.llllllll1

SERVICING
AGC SYSTEMS..........5L75

SERVICING TV
SWEEP SYSTEMS.......52.75

Color TV Training Manval. Prepares the

Tape Recorders—How They Weork. Explsins
Technician for Color TV service work,

recording theory, tape characteriatica,

O

Covers principles of the Color TV syatem;
Color receiver circuits; installation and
servicing sete. Includes color blocks out-
lining the use of color test equipment, 260
pages; 834 x 117; 300 illustrations. $6.95

TV Test Instruments. Revised and enlarged
to include latest data on instruments used
in Color TV servicing, Tells clearly how
to operate each type of test instrument
used in TV service work. 180 pages; 834
x 11”; jllustrated $3.50

Key Checkpoints in TV Receivers. Prepared
by the Howard W, Sams engineering staff.
Provides many applications for general

service work, including time-saving
information on how to make quick testa
at key pointa to determine where trouble
liea, and how to check overall performance
of the receiver after repair, to insure

operation, practice. Used by thousands of
students. 208 pages, 8} x11"..... $3.00

Radio Recelver Servicing. Covers the basic
receiver types—gives time-saving hints
for solving basic troubles, such as dead
set, weak get, noisy set, etc. 192 pages;
53 x 84", . . $2.50

Technical Dictlonary. Over 4,000 definitions
of radio, television, electronic, electrical
and radar terms. Includes valuable charts,
graghs, diagrame and symbols, Flexible

inding for “on-the-job’" use. 160 pages;
1SR X1 4 $2.00

Order from your Parts Jobber today, or
mail to Howard

..I-II-I-II-II-T-II-IIIIIIIIIlllll-llll'.lll....ll-II-IIIIIIII-IIII

sessHOWARD W. SAMS & CO., INC, sssssasass

W. Sams & Co., Inc., Dept. 1-G6,
2201 East 46th St., Indianapolis 5, Indiana.

Send books checked above. My (check) (money order)

for$............ is enclosed. SAMS BOOKS
Name. .ot i e e e on the
“Book Tree™
Address. .. o.oiniiiii i e e e, at your Parts
City. oo ieennnnennnnnnnn, Zone. ... . State............ Distributor

motorboard mechanisms, drive motors,
amplifiers, magnetic heads, volume indi-
cators, equalization circuits—covers
everything you want to know about
recorders. 176 pages; 514 x 8)4". $2.78

The Recording and Reproduction of Sound.
Oliver Read’s best-seller on audio and Hi-
Fi. Covers theory of sound, basic record-
ing methods, phono reproducers, ampli-
fiers, speakers and enclosures, attenpuators
and mixers, tuners, home music and P.A.
systems. 810 pages; 6 x9",..... .$7.95

Transistors—Their A{gl]coﬂon in Television-
Radio-Electronics. The first practical, com-
plete book on transiators; explains cir-
cuitry, installation, testing techniques,
theory and servicing. 100 pages; 54 x 814°
illustrated. . ...... ...co.ovun..., $1.50

5o You Want to_Be a Ham. Tells you what

against callbacks. 182 pages; 534 x 8Y4"; 4
e ou need to know about getfing your
ﬂfustrnted ...................... $2.00 ﬁcenae and acquiring equipment. Covers
[ Analyzing and Tracing TV Circuits. Presents gctl:, subjects ’Ii‘!_:kCo_n%uqnng theheC(Xl'eS
SirzigreecheTYservicios o8 page;  Gotling Your Tickst: Coing op toe A
300000000000 9600000000000 X 534 % D16~ ilustcatedF cter 196 S
Photofact Television Courte. Gives a clear o [ . .
complete understanding of TV principles, [[] Principles & of -]

Discusses equipment and techrigues.
Covers such subjects as: Cameras;
Control Rooms; Fundamentals of Studio
Lighting; Relay Systems; Maintenance
Practices; Technical Production; ete. 600
pages; 6 x 97; illustrated, ......... $7.95

There Is an avthoritative
Sams book on vidually any
Elactronic subject in which
you're inferested. Check be-
fow for FREE Book List describ-
ing all Sams books.

D Send Book List

{outside U.S.A. priced slightly higher)

l-lllIIIII-I-IIL.'IIII.II-II-IIIII-II-IIIIIIIIII.IIIIIIIl-llll-ll-l

Llll.lllllIIIIIIII.IIIIIII.lIIIIIIIIIIIIIIll.llllIIIJ
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AMERICA'S GREATEST TUNER BUY!

The Sensational

FM TUNER
Amazing gp*
Value... $34‘

Compare its perfermance with high priced tuners

PROVIDES ENDLESS HOURS OF STATIC-FREE
AND DRIFT-FREE FM LISTENING PLEASURE

The perfect addition to any HI-FI system,
TV set, phonograph or tape recorder!

Model T-60 e Frequency Range: 88-108 Mc. e Hum level: 70 db below 1 volt.
e Selectivity: 200 Kc at 3 db points.

e Audio Frequency Response:
20 cps to 20,000 cps.

e Sensitivity: 4 microvolts
for 20 db quieting.

e Coaxial Tuner: Exclusive Granco °
feature assures drift-free reception.

ASK YOUR DEALER FOR A DEMONSTRATION

See and hear Granco’s FM ond FM-AM table radios
and high fidelity radio-phonegraph combinations

e Maximum Audio Output: 2 volts.

e Antenna Input: 300 ohms or
built-in line cord antenna,

Overall Dimensions:
7" w.x 5" h.x 4%" d.

*Price slightly higher
in West ond Sovth

for name of your nearest dealer, write

GRANCO PRODUCTS, INC.

36-07 20th Ave,, Long Island City 5. N. Y.
World's only manufacturer specializing in FM

) oam
All Tubes Unconditionally Guaranteed NEW u’c’{
For { Year Q

PRETESTED TUBES INDIVIDUALLY BOXED
0za 6ACT7 6BKS 6SK7GT | 12ALS 125Q7 HOU R
1B3GTY | 6AGS 6BK7 | 65L7GT |12AT7 125R7
1H5GT | 6aG? 6BL7GT | 6SN7GT | 12AU6 19BG6G
1Les | eara 6BQ6GT | 6507 12au7 | 2sBQEGT SERVICE
INsGT | GAKS 6BQ7 6SR7 12ave 25L6GT
105e7 | 6ALS 6BY5G | 678 12av7 | 2swacr
1R 6AQS 6BZ7 6Us S RWaGT Noae
HaE w9, o= | AVAILABLE!
155 6AT6 6CB6 | 6VEGT z >
17a 6AUG 6CD6C | 6waGT | 12Baé | 35BS
1TSGT | 6AUSGY | 6F6 6wWeGT | 12BE6 35Cs
1us 6AVS 6H6GT | 6x4 1227 33LEGT
1Us 6aVE 615GT  [gxsar |12BH? 35Wa
1x2 6AX4GT | 616 | 6v6G 12BY7 35Y4
3Qa 6AT6 | 6KEGT | oo 125A7 | 352567 ANY
354 6AHAGT | 6LE 12567 s08S

7¢e
3Vig, eBhe S5 77 1251767 | soBs
s5UaG 6BCS 6S8GT 95 so¢ ASSORTMENT
5vaG 6BE6 esa7 | TF7 L ocs,
sY3 eBCeC | 6SHT | TF8 12SL7GT | 50L6GT
6BJ6 6SJ7GT  TN7 12SN7GT : 11723

RECEIVING

TUBES

41

Now Get Up to $5 For Your Old TV Tube!

upon the purchase of a

BRAND NEW
DUMONT or RCA lic.
PICTURE TUBE

Ship dud prepaid . + o If you supply dud, deduct from the list
prices as follows:
107+14”—$2 15" —$2.50 | 16"-17"—%$3.50 | 19”—54 | 20"—~54.50 | 21" —35

Prices indicated below arc without trade-in.

j0BP+ §10.95 | I5DPY §16.95 | I6RP4 §17.00 | I9APS $23.00 N

12LP4 12,95 | I6DP4  18.50 | I7PB4 19.00 | 20CP4  24.00 Quantity Buyers!
12QP4 12,95 | I6GPY  18.95 | J7GP4  21.00 | 2IALPIA 24.00

14CPY 1495 | T P TR P R R T R 100 Tubes — $38.00

Picture Tubes Shipped F.O.B. Passaic, N. J,
Shipped Yia Railway Express Dept. MR-7  PRescott 3-033¢

TUBE MART

The Lokpet Bldg.

FREE POSTAGE on all pre-
paid Continental U. S. A. or-
ders. 25c¢ handling charge on
all orders under $5.00. 25%
Deposit on all C.0.D.’s. Sub-
jeet to prior sale. Write for
FREE TUBE LIST!

Passaic, N. 1.
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ccrding and playback and has high
level and low level inputs for record-
ing live, from tape, off-the-air, or from
other record discs. A recording level
meter is mounted on the control panel
which also includes volume, level, and
mixing controls.

Write Avery Yudin, sales manager
of the company, for full details, prices,
and specifications.

"MAGNELOOP"

Amplifier Corporation of America,
398 Broadway, New York 13, New
York has developed and is now mar-
keting an entirely new tape drive Sys-
tem for its continuous loop magnetic

| tape recorder.

| ips with a frequency response of 50 1o

The new unit permits the stepless
control of tape speeds from 1% to 15

15,000 cps at the higher speed. Con-
tinuously variable automatic cqualiza-
tion and amplitude compensation are
incorporated. Unusual recording and
playback possibilities are created be-
cause speed control over an 8 to 1 ra-
tio is now possible on a single unit.

Recorders, reproducers, or recorder-
reproducers are available in single,
dual, and triple channel models each
incorporating a shock-mounted rug-
gedized low-noise-level preamp. a 100
ke. ultrasonic bias and erase oscilla-
tor, and an efficient d.c. motor.

Write the manufacturer for com-
plete information on this new “Mag-
neloop” series.

FOUR-SPEAKER P.A. SYSTEM
Newcomb Audio Products Co., 6824
Lexington Avenue, Hollywood, Califor-
nia has added a four-speaker combina-

tion transcription player-public ad-
dress system to its line of portable
equipment for usec in large halls, gvms,
and out of doors.

The TR-25AM-4 unit assembles into
three portable carrying cases. Four
12-inch Alnico V PM specakers are
capable of covering any room size with
hi-fi sound from records or micro-
phones. The new equipment has a 25-
watt amplifier with frequency response

(Continued on page 113)
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"Qkay! Okay! | know it's powerful, but | don't need one.”

Py Don’t get yourself in o whirl thinking about how you ¢an pay for that new
hom gear you have been dreaming about, Your used {factory-built) com-
munications and test equipment, plus a Walter Ashe “Surprise” trade-in

‘ allowance, will go o long way toward making your dream come true. Here
is how ~ just tell us what used equipment you have to trade and what new
gear you want. Qur liberal, money-saving "Surprise" trade-in allowence
will more than please you. Get your trade-in deal working today. Wire,
write, phone, or use the handy coupon.

DYNAMOTOR

Brand new, government surplus.
12 VDC input. 440 VDC, 400 ma
output. Can be filtered with 2
mfd paper condenser. Starting re-
lay not included. Has snaop-on
mounting plate with Jones 5-412-
AB socket for input and output
leads. Size 5%Hx4%Dx9"W, and
weighs 13%2 Ibs. Net....... $14.95

MULTI.ELMAC TRANS.CITER VIKING “PACEMAKER"

MODEL AF 67. Net...... $ 177.00 New transmitter for SSB, AM, and

- CW. Built-in YFO. Wired and tested.
Netiiiii e $ 495.00

T

MULTI.ELMAC PMR.7 MOBILE

RECEIVER. Less Power Supply. GONSET G.66 RECEIVER .Less
R R $ 159.00 power supply and speaker. MORROW MOBILE RECEIVER
[ ] $ 169.50 MODEL MBR.5. 80 thrv 10 meters.
PSR 412 POWER SUPPLY. 6'12 Power Supply. 6-12VDC-1 ]SVAC. Dual conversion. 13 tubes. Less pow-
VDC. Netiuuarreiiecerrennns $ 34.00 Built-in specker. Net......$ 39.95 er supply and speaker. Net..$ 224.50
All prices f. 0. b. St. Lovis »  Phone CHestaut 1-1125 WRITE FOR FULL INFORMATION ABOUT OUR TIME PAYMENT PLAN
/i d I wALTER ASHE RADIO COMPANY RN-7-56
/ 7 | 1125 Pine Street, St. Louis, Mo. [ ]
"y
. WZ “) 1 -
| |
RADIO CO. i i
1125 PINE ST. « ST, LOUIS 1, MO. " :
virgsthvear: | '
ELL 28 I ]
July, 1958 85
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1956
CATALOG

WORLD
RADIO LABORATORIES

“The World’s Largest Distributor of
Amateur Radio Equipment’’
Jam packed with bargains — everything in Ratio,

TV, and Hi-Fi — for Handyman, Ham, Experimentef
of Serviceman!

® Pay Only 10%
Down

® Easy Terms

® Liberal
Trade-~Ins

® Save Over 50%
on Recond.
Equpt.

® Over 800
Guaranteed
Recond. [ltems

WORLD RADIO LABORATORIES
3415 WEST BROADWAY
COUNCIL BLUFFS, 1OWA

el 7] PERSONALIZED
/;v- Leo 1. Meyerson SERVICE

2 SMAIL HANDY COUPON
WORLD RADIO LABORATORIES, INC.

2w A
g 3415 W, Broadway — Council Bluffs, lowa H
8 ] Free 1956 Catalog ] New Beam Manual :
: [0 Wall-Sized Radio Map 25¢ -
u NAME 5
a u
& ADDRESS 1
" ]
n CITY STATE [l
LR NI R NN RN ST NN NN RETINNLE |

WANTED

Willing to pay cash for Early
Phonographs with outside
horns

WANT Coronet [illustrated), Double
Bell Wonder, Victor Typses A, D, E, and
O, Monarch Special and Improved
Monarch. Also Edison Tin-foil {replica)
machine, his ldelia, Excelsior, and
Treadle Phonographs. Want early Bell-
Tainter. American Gramophones, Multi.
phone, Multinola, Scott Magazine Pho-
nograph, Peerless, Sovereign, Wizard
Phonograph, Regina Hexaphone, and
Graphophones. Also catalogues or old
literature on phonos made prior to
1906. Want unusual machines and coin-
in-slot cylinder phonographs. Need a
few early reproducers (sound boxes)
for Victor. Columbia, and Edison.

A few duplicate Edisons
and graphophones are now
available for sale or trade.
Send clear snapshot and full information to
Box 50

RADIO & TELEVISION NEWS
366 Madison Ave., New York 17, N. Y.

Repairing Portables
(Continued from page 51)

is obtained from the same source as
the “B+.” The critical filament volt-
age of the 1R5 converter has already
been treated. Its contribution to os-
cillator instability is aggravated by
lowered “B-+" from an old selenium
rectifier or old filter capacitors that
have developed leakage.

The “B+" power supply and fila-
ment ecircuits of a typical 3-way port-
able are shown in Fig. 6. The change-
over switch from battery to power line
operation has been omitted for the
sake of clarity.

The first test on such a power sup-
ply should be a voltage check at the
junction of Ru and Ris—the output of
the rectifier. If the voltage is low,
then the rectifier is bad, or the filter
capacitors are low in capacity or have
excess leakage (assuming the ab-
sence of a shorted tube or component).

Rectifier SE, can be checked by
shunting it with another test rectifier
as indicated in Fig. 6. Observe proper
polarity. The output voltage (junction
Ry, Ri:) will rise irrespective of
whether the selenium in the circuit is
good or bad. If the amount of rise is
5% or less (about 5 to 6 volts) then
the rectifier is good. If the rise is
more than this percentage, then the
selenium is bad regardless of resist-
ance checks on it. The bridging test
is far more conclusive than testing
the forward and the back resistance
with an ochmmeter. Be sure to use a
test rectifier with the same rating as
the one in the set—do not use one ap-
preciably different in rating or the
test will not furnish the desired in-
formation.

If the rectifier is OK or has been
replaced and the “B+" voltage is still
low, try bridging the input filter ca-
pacitor (Ca, 40 gfd., in Fig. 6). In the
absence of short circuits, this will
bring the input voltage up to par. Do
not use a capacity appreciably greater
than that of the unit being bridged.
The surge may blow the weakest tube
in the filament string.

Failure of the filament filter capac-
itor ¢ will permit audio current to
travel to the 1st audio, i.f., and con-

verter stages. The result may be mo-
tor-boating and assorted “burps” and
squeals.

If shunting the filament filter capac-
itor (Cwx=) eliminates the symptom,
then it is defective. This is test point
IIT3.!1

This capacitor can have high leak-
age and rob the other tubes of enough
filament current so that trouble such
as oscillator failure or 3V4 burnout
may develop. The same is true of
capacitors Cx and Ca. A positive test
for this condition is to disconnect the
suspected capacitor. If the filament
voltage rises, the capacitor should be
replaced. Do not rely on an chmmeter
measurement of leakage unless the
indicated leakage is definitely out of
line. Also, do not use a very low range
of the ohmmeter in testing this circuit
“cold,” tubes can be blown easily here!

An increase in value of the shunt-
ing resistors Rw and Rn will permit an
excess of current to flow through the
tubes to the ground side of the fila-
ment string. Premature burnout may
result. When checking with an ohm-
meter, remove the tubes.

Opening of the second “B+" filter
capacitor (Ci, 40 pfd.) may result in
whistles and high-pitched squeals plus
hum, There will also be a slight low-
ering of “B4"” at both test points
“T2” and “T1,” since this capacitor
helps C= hold up the d.c. voltage at
“T1,” the rectifier output. Shunt with
a test capacitor to check for low ca-
pacity. Disconnect the capacitor and
observe the d.c. voltage as a test for
excess leakage; the d.c. voltage will
rise appreciably if Cw is defective.

Numerous modern portable radios
employ a printed circuit for audio
coupling—a “Couplate” or similar
unit. With a defective component in
such a circuit, it is advisable to re-
place the entire unit rather than en-
deavor to shunt the defective compo-
nent with another or make a similar
type repair. The danger is that the
original part (capacitor, resistor, etc.)
left in the “Couplate” may change its
value or connect itself back into the
circuit. The result may be instability
in one form or another.

Take care in testing these “Cou-
plates” since they may crack and the
damage may be latent only to show up
at some subsequent date.

Fig. 6. Schematic diagram of the basic power supply circuit of an Emerson portable.

TEST RECT.

T3

TO BATTERY-
POWER SWITCH
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ALLIED

knight-kits

FINEST ELECTRONIC EQUIPMENT
IN LOWEST-COST KIT FORM

% Latest Advanced Design % Quality Components
% Easiest to Assemble % Save Up To 50%

-,

5" Wide-Band
Oscilloscope Kit
F-144 69.00

B,
Printed Circuit
VTVM Kit

F-125 24,95

Tube Tester Kit
F-143 counter type 29.75
F-142 portabie type 34.75

BUY DIRECT...Y

w

OU SAVE MORE

ﬁee 1956 CATALOG

Send for it! Describes the famous
KNIGHT-KITS in detail—shows you how
you can easily assemble your own instru-

ments and get performance and appear-
ance equal to equipment selling for
several times the KNIGHT-KIT Dprice.
The 324-page ALLIED Catalog is the

:

VOM Kit
1000 Ohms/Volt
F128 15.95

leading buying guide to everything in
Electronics—write for your copy.

S5AVE ON THESE QUALITY knight-kit TEST INSTRUMENTS

VOM Kit
20,000 Ohms/Volt
F-140 28,50

In-Circuit Capacitor
Checker Kit
119 11.65

Audio Generator Kit
F137 31.50

FAMOUS Kkni

Resistance-Capac-
itance Taster Kit

F-12¢ 18.75

High-Gain
Signal Tracer Kit
F-135 23,75

ght-kits FOR THE HOBBYIST

""Space Spanner'
2-Band Receiver Kit
sS40 13.95
S-247 cabinet, 2.85

.%))

"10-in-1"' Lab Kit
S-265 12.45

“Ranger'’ Superhet
Receiver Kit
5-135 14.85

"Ocean Hopper'
Receiver Kit
540 10,75

Transistor Radio Kit
S-785 3.95

Geiger Counter Kit
S5-242 15,95

3-Way
Portable Radio Kit
s-730 19.95

Photoflash Kit
S-244  28.50

$-246 AC supply, 3.40

Wireless Broadcaster
Kit
s-105 8.75

All Prices Net F.O.B. Chicago

ORDER FROM

ALLIED RADIO

100 N. Western Ave., Chicago 80, III.

July, 1956

RF Signal
Generator Kit
F-145 19,75 .

b
\ hens
v

Basic 25-Watt Deluxe
Amplifier Kit
s-755 41.50

LOW-COST kmn

50-Watt CW
Transmitter Kit

42.50

www americanradiohistorvy com

Resistance Substitu.
tion Box Kit

F-139 5.95

10-Watt Hi-Fi
Amplifier Kit
S234 22,95

ight-kits FOR

Self-Powered
VFO Kit

S.725 27.50

Capacitance
Substitution Box Kit
F-138 §.50

TOP QUALITY HIGH FIDELITY knight-kits

g e
.11 t'
20-Watt Hi-F!

Amplifier Kit
s-1%0 35.75

THE AMATEUR

Code Practice
Oscillator Kit
s-23¢ 3.95

Send for the 324-page ALLIED Catalog
describing all KNIGHT-KITS—and your buying
guide to everything in Electronics.

|
| ALLIED RADIO CORP., Dept. 1-G-6 _E
I 100 N. Western Ave., Chicago 80, Il |
| Please ship the following Knight-Kits: - ]
! I 1
My chack [], money order [] for §...... enclosed, I
[ Please send FREE 1956 Catalog. . l
Name. _ —_—
Address__ I — :
s —=———————
87


www.americanradiohistory.com
www.americanradiohistory.com

A New Radiation Counter

Over-all view of the radia-
tion counter. The coil cord
on the probe prevents un-
necessary tangling of leads.

Operational details on a recently introduced Geiger counter

unit which provides "professional” results at moderate cost.

prospector, the new Heath RC-1
radiation counter incorporates
many of the features normally found
only in the expensive, extremely
sensitive units used by professionals.
The circuit employs a prewired,
high-voltage supply with a four-tube
amplifier and pulse shaper. A 4% inch
meter, calibrated in counts-per-minute,
gives full-scale readings from 100 to
60,000 cpm. In addition, the meter is
calibrated in milliroentgens per hour
from .02 to 10 mr/hr. full scale.
A glance at the circuit diagram be-

DESIGNED for the serious uranium

low will show that loudspeaker indi-
cation has been incorporated in addi-
tion to the meter. The circuit is ex-
cited by a transistor oscillator which
provides a pleasant tone for monitor-
ing. A panel control cuts out the
loudspeaker circuit as desired.

The counter incorporates four “cpm”
ranges: 0-100, 600, 6000, and 60,000
and four milliroentgen ranges: 0-.02,
.1, 1, and 10. The time constant of the
circuit can be adjusted from .5 to 10
seconds in steps of .5, 1, 5, and 10 sec-
onds.

The probe, which houses the 6306

Complete schematic diagram of the Heath RC-1 radiation counter in kit form.

s S

itk

-
Y
]
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bismuth counter tube, is of satin alu-
minum and chrome-plated steel. A
coiled cord between the probe and the
instrument helps to prevent tangling.

The unit is powered by one 67%
volt “B” battery and two 134 volt “A"”
batteries. The *“B"” battery lasts ap-
proximately 200 hours in intermittent
operation while the “A” batteries
should last about 20 hours under the
same operating conditions.

The entire instrument is housed in
an aluminum eabinet which measures”
915" high, 61" wide, and 5" deep. The
complete unit weighs 63 pounds. A
top-mounted handle facilitates the
transportation of the unit.

How The Counter Works

In the circuit of the RC-1, negative
pulses generated in the probe are im-
pressed across the input grid resistor
through the .01 usfd. blocking capacitor
(see diagram) and are amplified and
inverted by V. appearing across the
68,000-ohm plate load resistor. V. fur-
ther amplifies and re-inverts the sig-
nal pulses and injects them into the
grid of Vs. The two stages of ampli-
fication are so designed to provide a
sensitivity of approximately .1 volt
and to limit at an input of .25 wvolt.
This design insures a pulse of proper
amplitude for triggering V. even
though the input pulses may vary
considerably in height.

Vs and V, together comprise a mon-
ostable multivibrator. These two tubes
have a common 15,000-ohm cathode
resistor which serves as one leg of
the coupling impedance necessary for
oscillation and also as a source of cut
off bias for V.. The control grid of V,
is returned to a positive point on the
voltage divider connected between
“B+" and ground, causing it to con-
duct. This conduction causes current
flow through the common cathode re-
sistor and the voltage drop across it
is sufficient to cut V, off, since the
grid of V, is returned to ground. This
makes it possible to use a tube of
comparatively large emission capabili-
ties without increasing the “B” bat-
tery drain since V, doesn’t draw cur-
rent except during the short operat-
ing cycle following each input trigger.

The range switch connects various
precision capacitors between the
plate of Vi and the grid of V. and, in
conjunction with the common cathode
resistor, provides the necessary cross
coupling to enable multivibrator oper-
ation. The capacitors switched be-
tween the two tubes determine the
period of time the multivibrator will
remain in its unstable state. This, in
turn, determines the average current
flowing through the meter.

The aural monitoring circuit fea-
tures a special 2000-ohm “pitch” con-
trol which enables the user to select
the tone most pleasing to his ears.
This is a front-panel control.

The RC-1 is being offered in kit
form for $79.95 complete with probe,
step-by-step assembly instruetions,
and details on how to use and trouble-
shoot the instrument. —30—
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SUMMER CLEARANCE BARGAINS—IN OUTSTANDING SURPLUS ELECTRONICS

50 W. 6-CHANNEL RADIOTELEPHONE
for BOATS, MOBILE, or FIXED STATIONS

‘THE BIGGEST BARGAIN IN PLEASURE OR FISHING
BOAT RADIOTELEPHONE! Blg-powor ghip-tu-ghore
Hadiotelepho This Transmitter-Recelver  (BC-86%9.
Mt of SCI-N43) is beautifully and roggedly bullt,
ar roush military gervice and englnecrest
imum etieleney. it will provide trouhle-free
lang-range conmmunlesations from hoat. vehlele. port-
anle or Axe statlon inzallations.  1oth Transmitier
and llecelver olerale In the frequeney ranze of 1680
te 4450 KC. and hoah ar crystal.controlled on all six
range. Mannal tuning of the recelver
il I'm\—er Output (Phone) s 50 to 6O
12 V. BC 'ower Bupply.
']nmu.mlth.-r operation ix perfermed with a minimum
of eonirols, after installation adjustments have been
e. The BC-669 |s LYbe approved by rCC far ma-
rine hand use excebl on 2738 Ke for whh-llu frequency
a wave trap to o ranilat must
Operatlon of the 50 Watt Radlotelephone may he from 110 V. %:l(l:mlpnlcv Fne h1rmn$ic 1Ic. Im\‘l

. Coinplete conatryctional data snd diagrama are furnished for bullalng any of nu.- above |Iu\\Er subnlies
at o Ilvlmum cost, Each sCL 13 suppl lgd With = 12 erystais (6 for X-mil. 8 for reccive) which were used by the mill-
tury. Recelving erystals differ hvd85 KC (LF trequeney Mast of (hese crystals ean he reground Lo marine hand
lroquonclcs. Recelver uses high-etficiency 10 Tule Sut el elreuil with P Swtte for mnxxmum selectivity, buln-h.
peoker,  Statle Fliter (Nolse Fliminater) Clreyit with Swlteh, and ItF Galn Contr Transmirter uger 8 Tuln=s
s In Flnall whii 1007% -Plate Moguiation. and Meterlng Switeh with muiti- ram.'o milliameter for Instant

checking of any part of tr.ummlumg clreuit.
SO-WATT RADIOTELEPHMONE A, H. or € Mod. cus'rom nun.'r 12 V. DC POWER suPPU{ FOR ABOVE.
ll 3 ]ﬂlmk““‘(t‘f) “L!‘.. nllc‘l.n:ncgl. msul( als {(as speclfied), s ceiv...5125.00

nxl ook, nnecling 1l >-5105 (Lo Power Supplv), 5

Modifcation rower  Supply Construcilonal  Ioata, re ""° a8, or Ff _‘_‘° V. ac rower SR o T50)

a1
; o .8, wi. ¥
us:n G000 CONDITION. ‘S, wi. 184 s i PE- uo D, 110 V. AC POWER SUPPLY. EACH..$99. 50

LORAN RECEIVING EQPT,, APN-
4, AT LOWEST PRICE EVER!!

We made a “lny’" on thls papular Medel AI'N-{ Toran
I'mil. uﬁcd on Fishih® aml Pleasure boals i

SAME AS ABOVE, NEW UNUSED CONDITION . .5139.50 12 V. pC POWER SUPPLY KIT, with
MOOCELS BC-669 D or E, Same as Above. hut provides ting and re .\lnz dynamotors, retay, ﬂucr eapnellors,
also CW (telegraphy) lrnnsmlasmu amd rccmulon (inmm. choke.  swlL . fuse holders. etc.. plus ul\drlllod
HFO). NEW, EACH. Hok ennxsds and wiring dlagram. EACH. ...
HANDSET. w\llll nppmprlmo p[u;: Qn'""_!e[nr, RM-21 REMOTE CONTROL. Fermils lr:msm{sslon & rc-
. .$14.50 ecpilun (by handset) hom remote positlon. EACH. .$6.95

DELUXE TRANSMITTER FOR
HAM OR COMMERCIAL USE
AT REAL LOW PRICE!

Thia unit (BC-1100, part of RC-283) 15 excep-
tonally well-built and finely englueered with
versatile features that make it ernd b
transmidtter for lHam or Commereinl wae, Fre-
fquency coverage 1.5 to 310.0 me; 4-channels
of eclther crystal or VFO ‘control are provlded,
F Mdl;htmmlﬂl covering lr:c F"umu-dl",!t";nln {11
ower Output ia conservatively ra at
Iy W, hut actual output Iz 256% more; Operation ix from ey pawer pourea 100 1o 260 Vo AG.
Srcledd, utomatic Dialing controls power 00 o “off,” channel seleciion, phong or cw, ete.. REMOTE CONTROL
{_ ) ﬁhn Automatic Dlal pertnlis complete eontrol of all afarementinned oneralions (Lransmlitter can he in
= IL\ €, garage, or any remote point yp 10 11 miles distanee) over 2 pairs of wire. and Includes a mierophone
al IA er and line level indleating meter, ’lnmmltlm circult cemploys n 616 as gevatal or VFO Oreillator, a
peceh amplifier stage
as hifh.vaoltage
vetwork In An-

a8 Ruffer-Dnylier. amt 3 807 tubes in RF Power Stage; modulator sncllan has a 6.
roctlfier, "-Iil\ﬂﬂ'
ltemate Control uses a I35 speech amplifier and an 80 rectiner. A dlllnn’ll feature is Pi

rophonc, cxport s239 50

;lpn:_lt"d‘e(l}l.n tubes in power stage. Power Supply sectlon usos a 5Z3 law.volia
tcmm elreuit to reduce harmonic radiation and fnterference

RICE, BC-1100 TRANSMITTER, NEW-U UNUSED, With all lubl.‘s. instruction Book,
packed- Shpg, wt. total (cases) 600 Ibs. .
RM-40 REMOTE CONTROL, for above, wt.
Case of Spare Parts, mcludes all melers or transmitter and
tubl-s. $pare microphone, capacitors, resistors, etc. Shpg. wt.

600 W. A.F. POWER AMPLIFIER

Designed hy Retl 3 e N. M
Telephone ~ Lahwo- - ! = " ., mfd.
ratories. rugmedly i Natinnal
constructed  G(ny Wells G
Watt Awille Power {hoth

L avatlabl

e
70 lbs. ......

ICW  ang
Phone  signals,
wer tri- mmummul the
odes in push-pull d » e of
parallel. wlih . th 800 KC
motnr I i bands.
Employs 7 modern metal tubes in TRE elreuit with
regeneration, plue two audlo filters to allow ¢hioice of
twa band wldths, 600 or 1000 cvoel )
wlth peak response occurring at 750 and
spectively.  Alse ineorperated mulm Ilmlu.-r
redures nolse and interferenee I
recelver for wireless operators,
interested In the long and
Dhn: 17347 1. % 1516~ D.

ing. 1lizh \nlngc
POWer Supply uses
selenlum  rectifi-
ers. no tubes. Re-
Quires 4Q- (m walt
per-amplifier  to

ive to full ea-
pacity, Input im-

ance 250/500
ohms. eutput Im-

shects nad dlagram.  Shpg. wt.
PRICE, EACH xeellent—1.ine \‘m\' Condition
PRICE. EACH, Used—Good Condltion

LIMITED QUANTITY BARGAINS

plied with tubes, conncetingg cable, sehematie dln-
N r A GENERAL ELECTRIC 10 KW RF POWER AMPLIFIER,
M cte. Shipning weighe 200 1bs, $169,50 | inmiel Br-3A desizmed to incrense RF power output of
- 3 FM Transmitiors ‘ﬂﬂ 108 me) to 10KW. Can be modl.
i to operate on other frequcnelot Avallablec NEW.
less Reoctificr Inwta-ssrumnly nd Tubes. .S795.00

PRICE EACH, SLASHED TO.........
600 w COLLINS MODEL TRANSCEIVERS, cover & A0 to 8O
o mr channel  ervstal-controlled  Transmliter &
LOUDSPEAKER 3 ItF nutput, Lieal as .- meter
W'llkv~1’11lw Used—Gaod  Conilltion.  With  tu
deslgned for wuse wilh cable I«-sn other n«-essm-mq om-r'nos from 110V, \c.nc'
above Amplifice, consiats | Shpg. s i3
i sectlons Well it “and hl

50 Jhe, EACM

IGNAL GENERATDR
to 1hig test signal generator i{s a rare I»:lr;rlhl
for I'llm'l(m'l(ut service shops, .'md for produetion test-
inff In faclovies. Known as the OAV-1 Test ﬂoner’nlm’.
how wooden bafite exten- it provhies any one or all of 3 outputs: (I) a V.I.F.
sfons may he ndded for outpnt variahle from 150 to 250 me.: (2) a 15 me, mn-
el low-freqiucney P!t fwhich ean be changed tn ancther ncmrhv frequency
response. [llm ofﬂsllc'lk- 0T 'I’V-IF' allgmment): and (3) Multivihwrator output of
cr secthn; 20 L x 10.0 anad 100 KC hv means of a seleetor switch.
"r‘(‘qllem‘y stability (s exeellent and calibratlon at leaxt
as gonl as any exeellent serviee slsmal chncrmm' In-
elmles following tubes 1—BY3GT. 108 1—GAGT,
Operatlon is from 110 V. lm cveles, 1.
Dimensions are 110", N_1384", DP—
NEW units, with' aperating

l‘mm 115 to 230 Volts, 3 Phase
mensiong of wooden eheost 2454 x 2B%p~ x 21147,

]
]
i
i
!
[}
[}
]
!

Y

| 2,

X

pe
Bhown. hmlm Hnes show

con nlrucllon
units
i)

A

B and
n-spewker sett?m\ -
RICE FH

6= il Shpr, wt, 85 Ibs.
Spcaker secllon. 575.00. instructlons ana Schematie.

ONLY] EF 5. e

DM.37 DYNAMOTORS. ‘Same as DM-A5 Dynamotor (82%

SPEAKER UNIT V.BC at 235 ma) but for 21 V¥, DC mpul, Execllent for

Nonwrc hanat r-\dln mwev tupnlv U<«l—e\ﬂ\llnm—

Western Flectrie Speaker PE A :

21B.INVERTERS. 94.27.5 ¥, nc Tt 1107V 408

units, for horn or haffte- Siclex/1 - puase, “1500 va. output.’ NEW U\IT‘
board mtg, NEW units, re- EACH = 1EaE - P s s g a9 1

moved i at -
= L;hn::ﬂn:; ’::r:ﬁ'smr All Above Maferlul Subject to Prior Sale. 25°/o
diaphragm. will handle up Mlglsm;; Rﬁp;suf wn;hoAll C.0.b."s. Min, Order
=l rices B. Our Address.

to GO watts, Response to
7.000 cps. favoring high
frea. Impedanee 13 ohms. A TELEMARIN E =
COMMUNICATIONS CO.
3030 W. 215t Street, Brooklyn 24 N. Y.

Dim.: 8” x 67 x Al4"
deen.  Throat  opening—
Cable Address: Telemarine N.
Phone: ES 2-4300

13%” dia. Alnico 5 slug
wt, 6 s,

Shpg. wi. 20 Ibs.

Stash §11.95

SLASHED Tpn.

July, 1956
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Imml purposes. All are Ukorl
€lean condltlon. eomblete. witn tuhea and -3
Bet mnqlnts of an RO/APN-4 Hecelver and a -5/
4 Indicator. Orizinally sold in & lus Ior smu 00 ‘or
more por sot. It would ne wise to
"Sparc" while avaliable
accessoricr or v
"4!‘){) cycies. required: availabie at this Ume. Tnverters
for this equipment are easily avallable from wany sur.

plus houses,
PRICE PER SET, cach comsisting of one Indicator and
one Receiver, as above, Not Tested. 829 95

Excellent—Used. Shpg. wt. 80 Ibs.
SENSATIONAL BARGAIN!! TCS TRANSMIT-

TERS, RECEIVERS, AND AGCESSORIES

You've never seen TCS Transmitters and Reeelvers
&0 jow! Thls communications -~~work horse’ of
1] never sold [n surplur for less
cost nver sluoo lltl I|w.-r sel
r:

hlc-(rno, anil consistent. Fx l o 2-3
me) applications  if  eertain enulrnlu on
Transmilter are remnved, after pre-se x of frequen-
cles. to meet FCC requirements. 1t will oven CC
requirements regarding second barmone radlatlon, shee
the transmitler uses a Buffer stage, plus (vari o) link
conpling between the finnl RF Tank and a kK
which couples to the antenna, all of whieh reduces 1
mm\lc radintion to absolute minimum ther  feat
of TC: ansmitiers and Receivers are; ®complete cov-
erage 1.5 o 12.0 me. all band-swilching. #® 4-channels
lus one channel manual tuning (in
i FO Res 1625
filament 1ubes {(eruivalent to Tyvpe 80T) IF_Amp
and Mo, sections of Transmlter to mlnlmlu- drnln.
at 40 watts CW and en wwue phan wput
transmitier plate voll’\ﬁo 4‘.’.; v, le thir
wer ean he easily doubled \' 2z GO0 volts plile
'Tr'mnm:ller or Recelv: ex! ! ed tn operate
t 2, 2 110 V, nc. or Ilﬂ‘220 Y. AC
n o, 'ower Supply Diagrams furnished.
is super-sensitive superhel. with exectlent
rensjt|vity & selectivli'y  characteristles, and incldes
IIFO elrealt for €W reception. Units priced below are
complete wilth tutses. clean condition but nmested.
TCS:S(to TRANSMITTER, with nall fuhes, schematic
dingram and power supply dlagrams, as outlined alove,
E \vl un s, 5
R .
TCS- 9((0 1.4) TRANSMITTER‘ S:llll(‘ as ahove lmit has
minor macdliicatlons whieh make these el more
desieaple, EACH . ..... ...,...cc.c:0200...%59.95
TCS-5(to  14) RECEIVER. complete  with  tubes anc
schematic dlays reseribod  above.  Shpg.  wi.
50 lhe, EACH %$69.95
ON OTHER TcCsS ACCESSORIES
TCS ANTENNA LOADING COIL.
Usesl with abeve equinment td
abtaln maxinum  performance
with short whip antenna.  Has
G-position swlteh  for
varlons lengths of anten in
vm-lal hnusm;,- 67 1.
x D. 8hps.
EAC ¥

V.H.F. TEST EQPT. 150-230 MC

A mplete Test Iristrument eovering 150 1o 230
;we‘i-?ul“;: from 110 ¥. ”0{10 cycles AC. mid. for N:-
Maoddel OAP. 1 in M [rsue of RTN f
Wlusteatlon pecific: L*ermits rnnu“mp;
functinns. a t:nncmlucr to given frequency.
(2) Tune a regelver to n glvc-n requency. 3) Ad

tennn aystem, ete. 15147 Lo % 81 '( 1

cludes catiliration chnrl. separate

T-connector, and line cord. 1IKE-N

llﬂn Shpg. wt. 50 Il EACH. .

SELECTIVE HINGER_for MO_BILE
or MARINE RADIOTELEPHONES

Western  Electrie  Model
107A, for use with Hell
Telephone System for sc-
lective calllng of marlne
or moblle radlatelephones,
Altermnate 600 and 1500
cvele tines. at a rale oOf

frequency shifta,

elver,
UNUSEI! tmlu with
n Instructlon  Book, Reg.
Value $245.00 cach. GUARANTEED SATISFACTORY!
8Shpr. wi, 25 g, OUR LOW FRICE 585 00
CH E L]
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AR Streamlined

I I
il Vov' {0 TuBE TESTERS

The Experimenter or Part-time Serviceman, who has  Speedy, yet efficient_operation

delayed purchasing a higher priced Tube Tester. is accomplished by: Elimination
The Professional Serviceman, who needs an extra of old style sockets used for
Tube Tester for outside calls. testing obsolete tubes (26, 27,
The busy TV Service Organization, which needs 57, 59, etc.) and providing sock-
extra Tube Testers for its field men. ets and circuits for efficiently
testing the new Noval and Sub-
« You can't insert a tube in wrong socket. Separate sockets are Minar types.

switching system Any pin may be used as a filament pin and  ;itn operating instructions and
the voltage applied between that pin and any other pin, or even charts and streamlined carrying
the “top-cap’”. » Checks for shorts and leakages between all case.

elements. Provides a super sensitive method of checking for

shorts and leakages up to 5 Megohms between any and all of
the terminals. Continuity between various sections is individ-
ually indicated. o Elemental $witches are numbered in strict
accordance with R.M.A. specification. The 4 position fast-action
snap switches are all numbered in exact accordance with the
standard R.M.A. numbering system.

used, one for each type of tube base. s “Free-point” element Model TC.55 comes complete [U

i‘m

. i
) i . S
| P':'flTBuERE e e

TESTER
New Modef TV-40
e Tests all magnetically deflected tubes . . .

in the set . . . out of the set . ., in the carton!! * Ulses tnetne\{a self-cleaning |Llevler Act1ion Switches for indivigual

. " element testing. Because all elements are numbered according

e A complete pxtture“tuhe tehs.t(;n:l ﬂar Intlﬁ mare to pin-number in the RMA base numbering system, the user
than the price of a “make-shift” adapter!! can instantly identify whicn element is under test. Tubes
The Model TV.40 is absolutely complete! Self- having tapped filaments and tubes with filaments terminating

contained, including built:in power supply, it tests in more than cne pin are truly tested with the Model Tv-11
picture tubes in the only practical way fo efficiently as any of the pins may be placed in the neutral position
test such tubes; that is by the use of a separate when necessary.

instrument which is designed exclusively to test % The Model Tv-{l does not use amy combinztion type sockets.
the ever increasing number of picture tubes! Instead individual sockets are used for each type of tube.
Thus it is impossible to damage & tube by inserting it in
SPECIFICATIONS i the wrong socket.

Tests all magnetically deflected picture s Free-moving built-in roll chart provides complete data for

tubes from 7 :"tCh go go |nt:h"1)ﬂ:>ets.b . all tubes.
Tests for quality by the well esiab- % NOISE TEST: Phono-jack on front panel for plugging in either
lished emission method. = All read- phones or external amplifier will detect microphonic tubes or
ings on "Good-Bad" scale. e Tests noise due to faulty elements and loose internal connections.

for inter-element shorts and leak- EXTRA SERVICE — The Model Tv-1] may be used as an extremety

sensitive Condenser Leakage Checker. A relaxation type oscillator

ages up to 5 megohms. e Test
for open elements.

- | ¢
incorporated in this mode! will
Model TV-40 comes abso- detect leakages even when the
lutely complete — noth- frequency is one per minute.
ing else to buy. Housed ]“ || The model Tv-11 operates on 105-
l |

in round cornered, 130 Vvolt 60 Cycles A.C. Comes NET
molded bakelite NET ) housed in a beautiful hand-rubbed
case. Only . . . il [l oak cabinet complete with portable

\l n |
]
ll'

AT — ' m
h
|

 TRANS-CONDUCTANCE TUBE TESTER |

‘I lh Superiar's New Model TV-12 TESTING TUBES % NEWLY DESIGNED FIVE POSITION LEVER

| e

|
J Emplays impraved TRANS-CONDUCTANGCE circuit. An SWITCH ASSEMBLY. Permits application of
I in-phase signal is impressed on the input section separate voltages as required for both plate
{ of a tube and the resultant plate current change and grid of tube under test, resulting in im-
| is measured. This provides the most suitable proved Trans-Conductance circuit.
method of simulating the manner in which tubes TESTING TRANSISTORS

actually operate in Radio & TV receivers, ampli-
fiers and other circuits. Amplification factor, plate
T e saang - " o1e o SOt podel TV-12 will test i transistors in that
g approved manner, and-quality is read direc
% WEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped on 2 special “transistor onlyy" meter scale. |
transformer makes it possible to compensate for

line voltage variations to a tolerance of better than Model TV.12 {
2%. housed in hand-
s SAFETY BUTTON—protects both the tube under test some rugged \

A transistor can be safely and adequately
tested only under dynamic conditions. The

and the instrument meter against damage due to portable cabinet NET
overload or other form of improper Switching. sells for only

- EXAMINE BEFORE YOU BUY!

“ TYNNN 3 USE APPROVAL FORM ON NEXT PAGE
W mmmm——————"0wn ' I TR
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| @ Superior’s New Model 670-A (NI
New! ) SUPER-METER

SPECIFICATIONS

ADDED FEATURE:

D.C. yOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts Built-in ISOLATION TRANSFORMER reduces pos-

A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts sibility of burning out meter through misuse.

OUTPUT VOLTS: O to 15/30/150/300/1,500/3,000 volts The Model 670-A comes housed. in 2 rugged

0.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes crackle-finished steel cabinet complete with
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms test leads and operating instructions. }

CAPACITY: .001 to 1 Mfd. 1 to S0 Mfd. (Good-Bad scale for
checking quality of electrolytic condensers.}
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms

NET

INDUCTANCE: .15 to 7 Henries 7 t0 7,000 Hearies
DECIBELS: =6 to +18 +14 to +38 434 to 458

LD AL CKELRIER | |
Nesw;;orliﬁ';del 20,000 OHMS PER VOLT

s ALLMETER |

Includes services never
before provided by an

: instrument of this type.
3 Read and compare fea-

tures and specifications

trouble in all audio and ampiitier systems.

. > e
& Dbelow! Superior’s i
S FEATURES i
® Giant recessed &V2 inch 40 New Mode' G E " M E ' E R
Micrcampere meter with
mirrored scale. TV-50
;;;:i ® l.B.lum-ifn lIlsolmicm Imnsfo,mzr_ A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:
® Use of the latest type printed circuit and 19 ltipli . H H 3
’ B Bk el e, 2 el aeel 1 il AM. Radie + F.M. Radio + Amplifiers < Black and White TV « Coler TV
I | SPECIFICATIONS R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and F.M. alignment.
I 8 0.C. VOLTAGE RANGES: (At a sensitivity of 20,000 Ohms per Volt) Generates Radio Frequencies from 100 Kilocycles to 60 Megacycles on funda-
| 0 to 15/75/150/300/750/1500,/7500/30,000 Volts. mentals and from 60 Megacycles to 180 Megacycles on powerful harmonics. ¢
|! 7 A.C. VOLTAGE RANGES: (At a sensitivity of 5,000 Ohms per Volt) VARIABLE AUOI0 FREQUENCY GENERATOR: In addition to a fixed 400 cycle sine-
0 to 15/75/150/300/750/1500/7500 Volts. wave audio, the Genometer provides a variable 300 cycle to 20,000 cycle peaked
[ 3 RESISTANCE RANGES: 0 to 2,000/200,000 Ohms, 0-20 Megohms wave audio signal. « BAR GENERATOR: Projects an actual Bar Pattern on any
| 2 CAPACITY RANGES: 'fd N v TV Receiver Screen. Pattern will consist of 4 to 16 horizontal bars or 7 to 20
‘ : 00025 Mid. to 30 Mfd. _ vertical bars. » CROSS HATCH GENERATOR: Genometer will project a cross-
5 0.C. CURRENT RANGES: 0-75 Microamperes, 0 to 7.5/75/750 Mil- hatch pattern on any TV picture tube. The pattern will consist of non-shifting
liamperes, O to 15 Amperes. Model TV-60 Comes com- horizontal and vertical lines interlaced to provide a stable cross-hatch effect.
3 OECIBEL RANGES: —6 db to +58 db plete with book of in- * 00T PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on any
“ RF SIGNAL TRACER SERVICE: Enables fol- :'t-ﬂ:lgtl;)gstusfﬂ};ndg! color TV Receiver tube by the Model TV-50 will erable you to adjust for
| lowing the R.F. signal from the antenna to m:h-v%lmge B He e proper color convergence. « MARKER GENERATOR: The following markers are
speaker of any radio or TV receiver and tachable line cord: R.F. provided: 189 Kc., 262.5 K¢., 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 Kc.,
|| usmtg tthaft' stlg.nalI ?s tah ba'sis”o! {neasured- E'ﬁ:.“}, Téin:;rs}’r?:aaer;cri 20?0 I‘(jc.. ‘2?00 KEC.. 3)579 Ke., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Kc. is the
ment to first isolate the faulty stage an color burst trequency.
finally the component or circuit condition L9 Plofilm bag for
causing the trouble. also included. Price com-
AUOIO SIGNAL TRACER SERVICE: Functions plete. Nothing clsc to MGTEL S0 omes dhioes
in the same manner as the RF. Signal °% lutely complete with
Tracing service specified above except that 50 shleldedr leads and
it Is used for the location of cause of I"" °pe;f ing Instruc- NET "l
My tlons. ol

Only

SHIPPED ON APPROVAL
NO MONEY WITH ORDER - NO C.0.D.

e &[]
"’" TRY ANY o the '||||| | MOSS ELECTRONIC DISTRIBUTING CO., INC. O Nodsl TCss..... . Total Prics 52695
I

$6.95 within 10 days. Balance $5.00

! : manthly for 6 months.
explanation necessary.

- thly 1 b
instruments on this page, for Depf. D-NB, 3849 Tenth Ave. New York 34' N Y, a 'J:Zu %’V‘:rl;.’.nln.n.t.h»sTotal Price $72.50 I
Please send me the units checked. | agree to pay down pay- $22.50 within 10 days. Balance $10.00
10 days befare you buy. |If ment within 10 days and to pay the monthly balance as shown. o K::z‘::%;uo_rns mnnﬂlsf tal Price $28.40 I
completely satisfied then send It is understood there will be no finance or inferest charges $7.40 within 10 dars. “Balanes 53'_;:0 |
st added. It is further understood that should | fail to make pay- manthly for 6 months. '
down payment ond pay balance meg? when due, the lullbzlmpeid balance shall become im- O Model TV.II. ... Total Price $47.50 '
P mediately due ond payable. $11.50 within 10 days. Bal 6.00
os. indicated on coupon. Ne maathly for § monthe. 0 9 |
Interest or Fi O Model TV-40........ Total Price $15.85
rest or Finance Charges Name. o = SR —— $385 within 10 davs. Baranas $1 00
added! If not completely sotis- o T‘“"!";'fn';‘";oa months. |
e . oile| -90........Total Pri 17.50
fied return unit to us, no Address. — — — $11.50 within 10 Gays.  Balance $6.00 |
R [0 Model TV.60........Total Price $52.50
| City Zone State §12.50 within 10 days. Balance $8.00 !
All prices net, F.O.B.,, N.Y.C. monthly for § months.
anl[If I
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SHAV-PAK

SHAVE IN THE COMFORT
OF YOUR CAR,
Boat or Plane!

Specially Designed for
nnmtm: Standard A.C.

Electric Shavers in
- Phgs ,,,,, Automebites, Buses,
“tigarette Lighter UST Irucks. Boats, nd
Racegilacle on Dash
WA AC
- 0aTPUT ust
Ll s vars | wamage | ruce
65 § | vsems | 15 nss
1251 17 | us 15 11.95

4oaate INVERTER

: WITH GREATER OUTPUT
i DICTATE REPORTS ACCURATELY-PROMPTLY!

“make your car, boat or plane
& a ‘rolling office’’
= with ATR INVERTERS

for chonging your
starage battery
current to A. C.

PFowsehold

ELECTRICITY

Plugs into
Cigaretie Lighter
luepﬂuh on Dash

$l WD UP

LIST PRICE
ATR INVERTERS . . »
especiolly designed for operating

stondard 110 volt A. C., . ,

= DICTATING MACHINES e TAPE RECORDER
# ELECTRIC RAZORS * WIRE RECORDERS

in_your own car!

(L1 AL, ouTPUT LSt

L '%f".s_l ,g"g,'gl}_s WATIAE | Paice
§-DME 6 [15volts | 30-40 | 19.95
6H-DME[ 6 |USvolts | 60-75 | 2995
|__Above Inverters ofso availoble for 12-volt cparalisn.

See youn jobber or unite factory today

for complele Informaltion ]

i @ American Tetevision & Rapro Co. |
Duality Prodasts Simcs 1931 P |

SAINT PAUh{l‘: MINNESOTA-V. 5. A, i
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NEW, LOW PRICE!

ASCIMIGHTY MIDGET

TV Programs on Magnetic Tape

Newly developed system permits up to one hour of program
material to be recorded on a single 14-inch reel of tape.

NEW process for recording and re-

producing TV programs on mag-
netic tape has been publicly demon-
strated by Ampex Corporation of Red-
wood City, Cal.

The new video recorders, several of
which have been ordered by the major
television networks, operate at 15 ips
and provide a full hour of television pro-
gram on 14” reels of 2” magnetic tape.

The system records both picture and
sound on a single magnetic tape 2
inches wide. The picture quality is
said to be considerably better than
that obtained with current kinescope
techniques using photographic film.
The “gray scale” (the ability to repro-
duce accurately all shades from black
to white) is uniform in this new sys-
tem. On the other hand, the gradient
from black to white is not uniform in
photographic film, the company noted.

The resolution of the new system is
said to be beyond the capability of the
average television receiver. Thus,
when a tape recorded program is tele-
cast, the limitation of picture quality
will be in the home receiver rather
than in the quality of transmission.
The maximum number of lines a TV
station can transmit is 340. The new
tape recorder will record and repro-
duce more than 320 lines.

With the new system, programs can
be recorded directly from the TV cam-
era, from a TV receiver, from TV
transmission lines, or from microwave
relay systems. The program can then
be immediately replayed without proc-
essing of any kind. The tape can be
erased and re-used, if desired.

One of the most interesting features
of this new equipment is the type and
operation of the heads. Electrical sig-
nals are passed through a coil around
an electromagnet (the recording head)
with the strength of the magnetic field
in the recording head dependent on
the electrical current in the coil at a
given instant. In turn, the magnetic

field impresses a pattern on the mag-
netic surface of the tape as it passes
the recording head. The pattern on
the tape thus corresponds to the elec-
trical signals in the coil on the record-
ing head. Since these signals are gen-
erated by the TV camera, the pattern
on the tape corresponds to what the
camera “sees.’”

To reproduce the picture, the tape
is passed across the same magnetic
head. The magnetic pattern on the
tape induces a current in the coil
around the head. Since the pattern
corresponds to the original picture, the
induced current can be fed to a TV
transmitter just as though it were
coming directly from the TV camera.

To obtain the 4 mc. response needed
for video recording, theoretically the
tape speed would have to be 2000 ips.
At that rate, a reel of magnetic tape
14” in diameter would record only 29
seconds of program material.

In order to cope with this problem
Ampex engineers have developed a
system which permits a tape speed of
only 15 ips, yet allows a full hour's
program to be recording on a single
14” reel. To achieve this relatively
slow tape speed, a magnetic head as-
sembly which rotates at a high speed
is used, giving an effective tape speed
sufficient to record and reproduced the
full 4-mc. bandwidth. Thus, while
the tape moves slowly, the heads move
across the surface of the tape at a
very high speed. The head assembly
actually consists of four heads placed
on a rotating drum. One head is al-
ways in contact with the surface of
the tape. As one head leaves the tape.
the next head makes contact. The
magnetic pattern is recorded trans-
versely across the tape instead of
longitudinally as in conventional audio
recorders. The sound that accompanies
the picture is recorded in the ordinary
manner along one edge of the mag-
netic tape. —0—

=

Top view of the Am-
pex tape recorder
for TV. The special
tape for this unit is
2 inches wide and
both video and au-
dic portions eof the
program are record-
L ed on the one tape.
Despite the number

‘eo[Jo o
h!ll=#1i ©..@
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of controls, record.
ing and playback in-
volve the pushing
of only one bution
for each operation.

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

LIFETIME
GUARANTEED TUBES

BRAND NEW

PICTURE TUBES HERE'S HOW

® RCA Licensed

BN oot e | LIFETIME GUARANTEED TUBES

Type Price Type Price ]
I0BP4  $11.90 17BP4  $20.63 SAVE YOU MONEY!

:ﬁég: g":gi é?::g: gggg; We Guarantee to Replace Tubes Labeled MAJOR BRAND For-
. g ever
| 6RP4 $19.38 21EP4 $28.79 Each Tube Individually Boxed and Guaranteed

16LP4 $|9.38 24 AP4 $42‘50 Over A Half Million Tubes Always In Stock

Picture Tubes shipped F.0.B. Harri N.J SN B S T
s shi 0.8, arrison, O - 4
Above types aro r’t’!gst popular. However, you Free Postage On All Orders With Full Remittance

may order any equlvalent size at the same price. There are fewer “call backs"

NEW INDOOR There are no “‘out of date’” tubes
ANTEN NA ‘“Peak Performance’ testing in our fully equipped Testing De-

partment before shipment guarantees quality

Both UHF and VHF. Brings o2d

: 1A76GT
better reception than most out- A

1B3GT
door antennas. Use on top of TV. ey

1DSGP

List Price $9.95

Your Price

~$329

$3.99 each

TV SETS

Picture Tube Guaranteed
To Work!

® Emerson o Motorola

e RCA ® Zenith

® Philco o Capehart

e GE o Others

147 SET
'l’ahle Model .$16.95 Yable Model. ..$27.95
Console . . I 319295 Concole $3

12" SET 16" SET
Table Model . . . $22.95 Table Model. . .532.00
Cansole . ..$24.95 Console %

17* SET
Table Model. 537 00
Console . . . .539.00

AII prlcus F.0.B. Harrlson, N. J Pricns on request for 197,
» 21" and 24" sets.

LOOK WHAT YOU GET FREE!

FREE BONUS BOX With Every $25 Order
A * 1 6BQ6GT tube ALL PARTS SHIPPED F.O.B. FROM HARRISON, N. J.

e 1 d i
0 Assorted resistors ® 1 6AU6 tuhe

® 10 Assorted 2 color
‘“‘blank’ tube cartons ® 1 6CB6 tube WE PAY ALL POSTAGE on orders Shipped in USA. Ter- Write for FREE Tube List—
ritorles and APQ’s. Send Only purchase price of mer-

FR E E c Loc K RA D I o chandise. IPlcasc I'A:'Iuded apnro:lma‘te posital.'.e on Order Blank—and FREE Sam-
foreipn shipments. Il orders subject to prior sale,

Add 25¢ handling on orders under $5.00. Quantity ple Tube Carton.' . we _want

With Every $125 Purchase Within 20 Days users write for special discount. ¥-0-U on Our Mailing List!

Wakemaster clock radio with

famous Sessions clock movement SPECIAL SURPRISE
wakes you to musi¢c or alarm.
May be purchased outright from
MAJOR BRAND for $I17.95. In order of $10 or more.
ivory or rust.

FREE GIFT CERTIFICATE* rth 85 + d th L M A J 0 R B RA N D
purchase of ang of our merchand[s;’oon fufu‘::at:rder: : - ) TUBE CO.

will be sent with any order of $50 or more. ‘ ) a
t‘.'ftr:‘(; (:;‘!Itos(’:e;:::rat.: ;g’;":i :\eor:u.d to obtain another cer- : T 8 Romano B'dg. Essex 4_' |06 Harrison’ N- J.

11726GT

Mention where you saw our ad and we will send you FREE three 6SNGT's with any
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dont do it

_the hard way!
<y

ROTARY CABLE STRIPPER

Modal 5-1

ACCURATE & CLEAM

and Practically AUTOMATIC

Cuts and strips the outer covering of coax
cable without injuring the shielding.

Cuts the shielding witheut pulling, fray-
ing or unbraiding.

Cuts and strips the inner insulationand. ..

Measures just the right length of lead
desired.

Ideal for stripping 2l insulated wire and
cable — as well as non-metallic tubing.

nire onty $375.

A Must For Your Kit —
Get One Today

at your Parts Distributor.

BLONDER-TONGUE LABORATORIES, INC.

Dept. JG-4, Waestfield, New Jersey

94

R 2 2 2B 4

Menufacturcrs of TV Cameras,
TV Amplifiers. Boosters.

UHF Converters, TV Accessories
and Originators of the Masterline
and ‘Add-A-Unit"

Master TV Systems.

!
|
1
|

|

|
|

|
|

Single-Sideband
(Continued from page 57)

distort the quality of the audio intelli-
gence. The total input power required
from the prime source of power, wheth-
er batteries, motor-generator, etc., is
considerably less for the SSB system
than for a comparable AM system.
For transmitters in the region of 100
to 1000 watts in peak envelope out-
put power, the input a.c. power of the
SSB system will, in general, be 25%
to 50% that of the AM system. The
advantage to a mobile station (air-
borne or mobile-marine) is rather
obvious.

The physical size and weight will
be considerably less in the SSB case.
This, in many instances, will be a
factor of from two to four times
between the two systems. This matter
of power consumption and weight is
of particular importance in airborne
communication equipment applications.

It is believed that conversion of an
AM radio telephone system to SSB
can only be appreciated by the user
when operation of such a system in-
volves signals which are weak and
near the ambient noise level. It will
then be apparent that signals that are
only slightly above the receiver noise
level will be completely intelligible

whereas with the conventional AM-
type of transmission it might only be
possible to detect the carrier signal
with a beat frequency oscillator.

Conclusions

Just as surely as night follows day
single-sideband will supplant practi-
cally all of the AM radiotelephone
systems now in use. There will un-
doubtedly be reaction in some circles
against this new mode of transmission.
This is to be expected-—it is human
nature. Progress will be made in spite
of ourselves. History has proven this
many hundreds of times. Despite the
added complexity and considerably
different techniques of single-sideband
the average technician and user can
become accustomed to them and will
learn in a very short time to appre-
ciate the several advantages. There
will shortly be many reputable manu-
facturers offering single-sideband gear
to the commercial users. Look over the
market and make your choice care-
fully. See you on single sideband!

REFERENCES

1. The Product Detector: “Single Side-
band for the Radio Amateur.”” published by
the ARRL, West Hartford. Conn.

2. Panoramic Radio Products, Inc., 10 8.
Second Ave.. Mt. Vernon, N. Y.

3. Berkeley Division. Beckman Instru-
ments, Inc., 2200 Wright Ave., Richmond,
California.

4. Hewlett-Packard Co.. 3636A Page Mill
Road, Palo Alto, California.

A TWO-TRANSISTOR

ANY readers have expressed an inter-
est in a pocket broadcast receiver us-
ing transistors. One recently released
circuit, which calls for two readily avail-
able transistors, may meet these readers’

requirements and is, therefore, repro-

duced here.

By using subminiature parts and as-
sembling the unit with great care, the
entire receiver can be built into a plastic
box measuring a mere 215" wide, 215"
long, and 114" deep. The box should
be of the type that opens at the top to
facilitate mounting of the components.
The tuning capacitor, “Loopstick,” pin
jacks, and transistors are all installed in
the bottom of the case as are the bat-
teries and their holder.

The ecircuit is a regenerative type.
Feedback is from the collector to the
emitter. Since the emitter circuit im-
pedance is very low, the fixed capacitor
and ‘“‘Loopstick™ are placed in the col-

BROADCAST RECEIVER

Here the impedance is
moderately high. The tickler winding
feeds the emitter. In order to permit
the transistor to oscillate and still detect
the signal, a separate 1N34A diode recti-
fier is used.

The circuit can be used with either
crystal or dynamic earphones. If a crys-
tal earpiece is used, a 4700-chm resistor
should be connected across the output
lugs to which the earphone is connected.
If the dynamic earphone is used the
resistor must be omitted.

The transformer used in this circuit is
a special miniature transistor unit made
by Argonne Electronics Mfg. Corp., avail-
able at jobbers as the AR-104.

Those who prefer to buy all of the
parts from a single source can obtain a
kit from Lafayette Radio, 100 Sixth Ave.,
New York 13, New York for $11.80 (less
earphone). It is catalogucd as the KT-68.

lector circuit.

Schematic of a two-transistor broadcast-band miniature receiver. The “secondary”
of the antenna coil is a separate winding on the “Loopstick.” Regeneration will
occur with from § to 15 turns. Correct number should be determined experimentally.
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WAYS TO BETTER PICTURES THIS SUMMER!

HDIRECTORY

e

O

| PusrssmARnY

AALIY)

Fom

PO ERER A Y AMMLIAL
L P

PHOTOGRAPHY IS FUN ... WHEN THE PICTURES YOU TAKE TURN OUT THE WAY
YOU WANT THEM. THESE OUTSTANDING ZIFF-DAVIS PHOTO PUBLICATIONS WILL
SHOW YOU HOW TO GET THE BEST PICTURES YOU'VE EVER TAKEN!

the world's leading photographic magazine

If you own a 35mm camera . . . or plan to buy one soon...
don’t miss this big Special 35mm Issue of POPULAR
PHOTOGRAPHY. It’s filled with tips, suggestions, ‘“‘how-to"’
features and great pictures you're sure to profit from and enjoy!

AUGUST ISSUE ON SALE JULY §

lists virtually every piece of pholo equipment available!

Contains over 1,000 illustrations of the latest cameras,

filters, films and papers, processing materials, movie, lighting;
stereo, projection and other accessories. If you want to

buy, sell, or trade equipment, here’s your guide!

NOW ON SALE

“must’’ reading for color fans

Everybody's shooting color! And here’s the world’s first
Annual devoted exclusively to color photography—including
the largest collection of color photos ever published in a
single issue! A nationwide newsstand bestseller!

NOW ON SALE

a selection of the world’s greatest photographs

Coming soon, the 1957 PHOTOGRAPHY ANNUAL will
be a brilliant showcase for the world’s finest photos—
both black-and-white and color. A handy reference section
tells you how all of the pictures were taken—will help you
improve the quality of your own work!

ON SALE SOON

LOOK FOR THESE ZIFF-DAVIS MAGAZINES AT YOUR FAVORITE NEWSSTAND!

;ﬁ; ZIFF-DAVIS PUBLISHING COMPANY, 366 Madison Avenue, New York 17, New York

July, 1956
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ECONOMY 20 WATT AMPLIFIER $22.95
NEW 1957 MODEL
Push-Pull 6L6 Output Tubes
Response 30-15,000 CPS
Bass and Treble Tone Controls
Input for Xtal or Dynamic Mike
Input for Xtal or V.R. Phono
With CU-14Y, 12” Goax Speaker...$32.95
With P15-CR, 15" Coax Speaker...842.95
Model HF-20 With Imperial IV System...........839.95
With SP-12125CR. .......544.95 With HF-33GE ..........$69.95

A tremendous Migh Fidelity amplifier value. Response 30 to 15,000 cps, Electronic
bass and treble boost by separate tone controls, Use this amplificr with any record
changer having crystal or wvariable reluctance :ar!rldge, radio tuner or high impcdance

crystal or dynamic¢ microphone. 20 watts power output, Use with any 4 or B ohm

spcaker or 250 ohm line. Chassis size. 734" x 101/2” x 713" high. Complete with
tubes: 2—6L6, 2—6C4, 12AX7 and SU4G. This is a terrific value. A ready to use
high fidelity ampl Ship, wt, 17 ibs, Modet HF-20,

ier at 1css than the cost of a kit

Pl
20 watt Hi-Fi amplificr. McGee's sale price, $22.95

AMERICA’S FINEST VALUES IN “LOW COST” HIGH FIDELITY

IMPERIAL 30 WATT AMPLIFIER $29.95

NEW 1957 MODEL
Push-Pull 6L6 Output Tubes f
Response 15-20,000 CPS :
Bass and Treble Tone Controls :
Compensated Gain for G.E. Cart. [ .
Input for Xtal or Dynamic Mike .
With CU-14Y, 12” Coax Speaker .$39.95
With PI5-CR, 15” Goax Speaker. 549,95
With tmperial IV Speaker System.$46.95
With SP12125GR .. .....$5(.95 With HF-33GE ..........576.95
New 1957 madel 7 tube tmperial 30 watt Hign Fidelity audio amplificr, A $100.00
list value for only $29.95. rea!uren a heavy 4 .. specially wound high fidelity
output transformer with 159%% inversc feed- back' nusn -puil 6L& output tubes and
Watches 8 or ohm speakers. You can
low cost 30 watt nmpl-ﬁer.
0, 30 watt amplifier may be used with any radis tuner or ord

I drive any spcaker system that you may have., Use from one to ken
or any 12” or 15” coaxial speaker or any 3-way speaker system. Tonc

Madel
IMP-30

CONSOLE HI-FI SPEAKER SYSTEM $49.95

12” G.E. PM WOOFER—I0” PM MID-RANGE—
8” G.E. MODEL 850 MID-HIGH RANGE SPEAKER
AND 600 CYCLE L-C CROSSOYER NETWORK.

Have Jukc Box tone quality in your own home., Strlctly High
fideiity. Throe speakers all connected to a 600 cycle frequency
dividing nectwork, so that o 2 wires feed the system from any

3 ohm radio or amplificr, A variable tome compensating
control incorporated in the circuit makes brilliant highs or boomy
lows to your own taste. Any ampilfier that you now have will
g|ve you & much wider setection of acoustical arrangements with
this speaker system. The 3-way system is shipped ready to con=
nect to your amplifier or h-h radio. Equipped with a General
Electric 12” woofer, an famous G.E. 0 plus a 10" middle
range speaker. Frequency response 30 to 15,000 cps. Take your
choice of cabinets: blonde oak, walnut or mahogany, (spcc"y
finish desired when ordering) 37" high, 24” wide and 207

decp. Ship. wi, 75 Ibs. Stock No. HF-33GE, Sale price, $49.95
Model HF-44GE, console speaker system, same as above exeeut has a heavy duty
12” G.E. PM Model 1201, plus 8 G.E. PM Model 850, 10” mnd-rango spcaker and

5” hard cone tweeter. Sale price, $54.95. (Specify eabinet finish
Model HF-S5GE, super deluxe qual-ty console spcaker sys!cm.
described above, except has 157, 21 oz, Alnico 'V maanet woofer, 10”7 mid:range
PM speaker and Model 4401 umvorsnly horn 1y twecter. All 3 systems incorparate
600 cycle L-C type crossover network with variable tone compensating control, Model
HF-S5GE, Salc price $69.95 (specify cabinct finish).

DELUXE CONSOLE SPEAKER SYSTEM $89.50

" . .
15" UTAH WOOFER—8" GE—2 - 5" TWEETERS—CROSSOVER
Now, deluxe quality HWigh-Fidelity console speaker system. Has 15”7 Utah woofter
with 21 oz. Alnico ¥V magnet, 8" model B50 G.E. mMid-range spcaker and two Utah
5”7 tweceters. is the finest console sponker system that we offer. Available in
blond cak or natural mahggany finish, Cabinct size, 43" high, 31”7 wide and 23"
deep. Has 24" length doors with attractive hardware and ornarm-nl on grill below
doors. All 4 spcakers are connected to a 600 cycle frequency dividing network, so
lh«\t there are onfy 2 wires to connect to any 4 or 8 ohm output of your radio or
fier. Has variabic tone compensating contro! built-in. Model HF-15CR4, dciuxe
uual-!y Hi-Fi console speaker system. Ship. wt. 150 tbs. (Specity cabinet finlsh
desired.) Sale price, $89.50.

NEW 157 COAXIAL IMPERIAL
SPEAKER SYSTEM SALE PRICE

20 to 17.500 CPS $3495

BUILT-IN CROSSOVER
CHOICE OF BLOND, MAHOGANY OR MAPLE

Imperial Model 15-BF speaker system. Choice of blond, mahog-
any or maple finish tabinct. BaMie is cquipptd with a 15 watl,
I.S" coaxial, high l‘dcluty PM spcaker wn!h coaxially suspendcd
r clectrically
to the wooier. Only 2 wires to connect !o any 8 ohm outPut
frem your high fidclity amplifier. Idcal for usc with our Im-
perial 30 or HF-20 amplifiers described above.
sponse down to 20 €Ps and up to 17,500 cps. Baffle is 23”7
high, 26" wide and 217 déch.  Overall height i Ba#le has acoustical
for finc musical reproduclmn This spcakcr system compares with units sell or
$100.00. Stock No. IMP-1S8F, 15~ coaxial sPcaker and baffle. Ship. wt. 53 Ibl. Sale
Price, $34.95. Specify cabinet finish; blond, mahogany or mable when ordering.
Stock No. IMP -XPR, sPcakér system same as above, except equipped with our P15-CR,

15" coaxial PM spcaker deseribed on opposite pnge. Sale price, $39.95

THEATER QUALITY
HIGH FIDELITY SPEAKER SYSTEM
15" WOOFER PLUS-—ELECTROVOICE MODEL 847
MID-HIGH RANGE SPEAKER — 600 CYCLE LC

CROSSOVER.

A theatre quality, Powerful speaker system for hemes and sound demonstration rooms.
This sbecaker arrangement will connect to any high hdell audio amplifier (8 ohms
impedance) Features a 15”7 electro-dynamic heavy duty woofer which is cqual to a PM
speaker with up to 10 Ibs. of Alnico V magnet. This woofer rePreduccs the low audio
register from 660 cy down to 20 cps. An Elcctro-Voicc Madel B47 horn type speaker
is uscd for the middle range and high range of audio. These two speakers are con-
nected to & 600 cyele inductive-capacity crossover network, - Built in the network is
the field exciter for the 157 woofer. ou could spend over $100 for & spcaker sys-
tem and not beat this one. Stock No. EV-15B47X, McGee's sale price, $39.95

NEW IMPERIAL SPEAKER SYSTEMS

same as HF-33GE

)

Iimng

Imperial 1V 3-Way

with 8” G.E. Imperial VI

High Fidelity with 12" G.E.
Speaker Speaker

$] 995

New 19857 Model IMPERIAL 1V,

29%

High fidelity speaker system with General Electrxc 8”
spraker. Housed In a high quality Ilcatherctte covered plywood cabinet

24" long. Fully enclosed; covered on all sides c¢xcept back. Use as an aullllary
spcaker or with any high fidelity radio, amplificr or hame music system. The (M-
PERIAL IV contains a General Electric Model B50 extendcd range h-gh Fdel-ty 8" PM
speaker with 6.8 oz, Alnico V magne! and curvelincar cone witl hm voice coil
and a 5" twecter. Response 50 to 15,000 cps. Model IV Imper:al $:I.9 95

1957 Model Imperial VI, 3.way spcaker system. Baffle is of hravy wood, leathnrulle

covered. Similar_in_appearance to the Imperial IV pvclured above, except 47 taller
nd ceper., Eqmpped w-tn 3 matched SPeakers. 12" G 1203 with 9

or Alpiza magnet, plus 534~ Pm for middle range and 37

connect to any high ﬁdellly amplificr. (8 ohms impedance). Mp-vI,

price. $29.95. Idcal for US(‘ wuth HF -20 and IMP-30 amplifiers described ilbDVl‘

nput for cither a crystal phonoe pickup or a encral Electric variable
relnctance pa:kup. Also. has input for crystal or high impcdance dynamic microphone,
4 controls are mike gain, phono gain, treblc tone and bass boost tone control. This
amplifier weighs 21 Ibs, net. Ful? size transformer components would cost you up to

515.00 if purchased separately. Gold ¢olor chassis is 121/74" T¥a"™ x 714" high.
Complete with tubes: G6AT6, 12aU7, 6C4 2AU7, 2-6L6GA, plus 5U4G rectificr.
Stock No. IMP-30, 30 watt Im er High-Fidelity ampl.hor complete with tubes ang
diagram. Ship. wt. 23 Ibs,, sale price only $29.95.

25 WATT HI-FI SPEAKER SYSTEM
Power Supply
25 watt, u-g‘n riaolit; Dynamic Speakér Sys-
0
12" woofer spcakers, two 5" high frequency
esponse 20 to 1B,000 cps. Both the woofers
only to the high frequencies of the audio spectrum, The 2000 cycle cross-aver net-
from the woofer circuit. The Cross-ovér nctwork sy simplc to conncet to any
h Fidelity Dynamic Speaker System, as described above, Sout less

144
2-12"” Woofers SALE PRICE
”

2-5" Tweeters $ 95

and L:C Cross-

over Network

tem, complote with 00 ecycie genuine in-

ductance-capacitance cross-over nctwork, two

tweeter spcakces and separate 119 wvolit acC

power supply for only $24.95. Frequeney
and the twecters are fine qual speakers with fields oxcited to saturation
by the power supply, Twecters arc specially made with cones designeg to respond
work is of the high quality inductance-capacitance typc which prevents {requencies
below 2000 cps from entering the tweeters and elim tes frequencies above 2000 cps
4 or B ohm output of your high fdohly audio amplifier or radio. No. 5P-1212S5¢€R,

i i i¢ Speaker System, Ship. wt., 15 Ibs. Sale price, 524.95

the 2000 cycle cross-over network and with a separate attenuator control. Sale price,
$14.95, ldeal for use with HF-20 and IMP-30 amplifiers described above.

Ne BN BN BN N BN BN BN BN SN B B D B B B BN BN BN WD BN .
I FM-AM TUNER (
i SELF POWERED
oy with any 99
$ g

SALE PRICE g‘. @L _)F

Air King factory built, 6 tubes sclf- Pownu-d F

540 to 1620 kc and FM 88 to 108 me. c with

I AIR KING afl
Audio Amplifier
nect it to your TV set for FM AM receplmn. Sclector switch has

M radic tunecr. Receives broadcast
any Hi-Fi audio amplifier or con-
a positisns for |

TV-Phono-FM and Am. her controll are volume.off-on, tone and tuni P ith

12AT7. —GAUS. GAI.S SQ‘I, and 5'3 rectifier. Chassus size, 1112 x
Th2" x 63/4% luminated slid e rule dial 7445”7 x 234", with escutchcon plate
and knobg. Scll-powcred with wer transforme FM-AM tuncr

r. r_ Kin
chassis No. as used in Air ng model 17K1€ combination #‘V-Rad-o Phono
with power supnly added, Note: A scparate audio amplifier is rcquired to operate
a speaker. Stock No, AIR-K6, self-powered FM- tuner, comPlcte with tubes.l
knobs and diagram. Ship. wt. 10 Ibs. S$ale price, $24.99

- R IR R S e .
Iy
c
-4
N
.Vl

—~
NRT-21M $59.95 BT-210 $22.95
27" Mahogany Full Door Cab. $59,95

$59.95 $59.95

ta) No. 27.MA. Mahogany w-!h full doars lnr 217, 24” and 27" TV. 437 h. 30447

Chassis area " w. 25" h. Bl/. deep. Bad#le for 10” speaker. A

diful cablnet ‘that cost The Jactory sver STOG. wade for.a $600 TV sob. Ship.
Sale price, $59.95. EBlank pancl $5.00 cxtra.

3 Shipped with 277 mask
and slk‘(y qlass.
27" 31 Door Mahogany Cab. $59.95

{b} No. 27-34MA. Mahogany with i nors fo r 217, 24" and 27" sets. 437 h.
3114~ w. 2234" decp. Chassis arca 27142 w. 263" h, 21" deep, Bafflc ¢yt for
2 10" speakers. Made for one of Aml‘rlcu s largest buitders, Cost over $100.
Ship. wt. 135  Ibs. Sale price, $59.95. Blank pancl $5.00 cxtra. Shipped with
277 mask and safety glass.

DELUXE 21" MAHOGANY TY-PHONO CABINET
No. NRT-21Mm. OeLuxe plano finish manogany combination radio-phono-TV cabinct
for 20" or 21" TV chassis. Beautiful full door styie with matching front paneis.
37" nigh, lol/:" wide and 2234" deep. Ba#ie eyt for a 12" speaker. TV chassis
area 21" high, 2314" wide and 18" du‘p. Changer Shelf 157 x 177 with 9 height
clearance. Ship. wt. 165 Ibs. No. NRT-21M, mahogany cabinet, sale price, $59.95.
217 mask and safety glass, $6.95 extra.

21" BLONDE $22.95—MAHOGANY OR WALNUT $19.95
Ng. ET-210, bloade oak 21" TY cabinet. 3710 high, 247 wide and 201727 deep;

TV chassis area 2031/2” high, B81/2” decp. Baffle cut for 107
Sn-ppmg weight 68 Ibs.

wid
Iurmshud

speaker. Open front, no blank panc Sale price,
$22.95.
No. WT-210, walnut 21” TV cabinct, same as above. Sale price, $19.95,

PRICES F.0.B. KANSAS cITYy

Na, MT-210, mahagany 21”7 TV cabinet. same as abovo, Sale price, $19.95,

“TELEPHONE VICTOR 2-5092

ND 2594

OR
REMI‘I‘TANCE WITH ORD!R.
BAL. SENT C€.0.D.
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$1002° VALUE 25
1957 MODEL

25 WATT, 6-110 VOLT
AMPLIFIER ONLY. ...

69"

COMPLETE 25 WATT, 6-110 YOLT
P. A. SYSTEM

AMPLIFIER, SALE PRICE
MICROPHONE
cnorvone G 4€)95

'{AS [LLUSTRATED)

MG-szss. complete 25 watt, 6 volt DC ang 110

olt AC sound system. licludes 2 model 848
Eloctro-Volce CDPF coaxial horn prolectnr: with
drivers, a 25 watt push-pull &L6, 6-110 voit
amp,itier, p'us a $24.50 list Turner high im-
ﬂcdanco dyn d mike wnlh off-on switch.

pl
. an a 6 volt lwnge banerg or 110 volts

tures 6L6 cutput tubes, inputs for igh impedance
mnkel. 3 sued nhnno with erytul pickup huul-m top. hono top is nncked separately
for shipment. Oni y a few minutes requu red to plugsin phnnu and attach top cover to am-
er, Amplifier gize, lJl/gxloxDI/z" mnh Slock Na, MG-825 amplifier only. A $100.00
et value, Sale price, $69.55. t R as described above, Stock No.
MG- s:.’;sl.cso9 molete with 2 Medel 848 Electro-vouce speakers and Turner mike, Salc
price

NEW IMPORTED MONARCH
HIGH FIDELITY AUTOMATIC CHANGER

WITH GOLDRING

4500 VAR. REL, SALE $2995
CARTRIDGE PRICE

Monarch Model UAEU—new,

imported hlgh ﬁdell(y 3
’Pol-ys and 12~

speed automatic record changer.
records automatically. Intermixes reeords ol (he same
Features & 4 pole high hdelity motor eliminating rumble and wow,

lneed in any order,
v returns to rest and motor turns off after last record has played.

Pickup automaticall;
u

Full size 10 turntable has molded rubber pallet for better record cushioning. lase
tize, 1073 x1234", Tone arm is counter balanced to assure minimum_ record wta T
eha-\ er features, at no added cost the regular $9.90 net value Goldring =50

WATT 6-110 VOLT PUBLIC ADDRESS AMPLIFIER sgq9s

McGEE'S ELECTION YEAR AMPLIFIER SPECIALS

NEW 30 WATT AMPLIFIER $ 995
FOR 110 VOLT AC ONLY.. 3

COMPLETE 30 WATT, 110 VOLT PUBLIC
ADDRESS SYSTEM WITH

30 WATT AMPLIFIER SALE PRICE

MICROPHONE AND $I°995

2-TRUMPETS
% 50 Watt P. A. System...........$129.95

(As llustrated)
New 1857 Model GPA-30X, 30 watt amplifier for 110 volt operation with 2 Electro-
Voice Model 848, 30 watt hi-fi outdoor-indoor speakers and a Turner high impedance
dynlmu: hand mike with off-on switch. A $150.00 dealer net value on sale at McGee
{for ondy $109.95. Amplifier features push-pull 6L& output tubes,
16 and S00 ohm line. High ﬂaem¥| response, separate base and treble tone controls,
inputs for two crystal or dynasic '7" impedance mikes, plus crystal phono pickup.
chansl size. 71/2x12"x8% high. Use for all public agdress needs. Priced with tubes:
2-6L6GR, 5U4G, 2-8C4, 12AX7 and SAUS, ull 0 mil power supply companents,
This, amplmer cotpares with amps ullmg for S 0.00 to 580.00 dealerl net, synem
furnished with two Eledro- u:e Mndel 848, 30 wan trumpets and drivers, plus a re
lar $24.50 list Turner dy nd mike, McGee offers you this $150.00 value ?
only $109.95. Stock No. GPASO 858 complete P.A. system.
Model GPA-30X. 30 watt amplifier only, Sale price, $39.9
Stock No. GPAS(0-848, complete S0 watt P.A. system um:lar to above, but with SO watt
amplificr, two Electro-Voice 848 trumpets and dnveu ang $24.50 list Turner dynamic
hand mike with off-on switch. Sale price, $129
Model GPA-S0X, 50 watt amplifier only. Sale pnce. $59.958.

NEW 1957 MODEL

25 WATT 12 COAXIAL SPEAKER

% (4% oz, G.E. 12" WODFER—

% 3/2" COAXIALLY SUSPENDED TWEETER-—
% BUILT-IN CROSSOVER—

% ALUMINUM VOICE COIL WOOFER—

McGee's new 1957 model, GE-120XT, 12” 285 watt high fidelity coaxial PM speaker.
No frills or dummy pot cover, it's all speaker value, Features a General !lm:ln'::c 12",
1413 oxz. Alnico V' weoofer with aluminum voice co-l and
cone, The tweeter is & lpec-allf made 1.47 oz. Alnicp

the high frequency response to 17,500 cps. It is electncally con
upper register of audio. Only two wires conncet this complete high fidelity speaker to
any 8 ohm amplifier. Ship, wt. 8 Ibs, Stock No. GE-120XT. McGee Sale price, $18.953.

output matches 4, B,

/2" relker which ex:endl
nec

McGee’s Famous
12 AND 15 INCH COAXIAL P.M.
HIGH FIDELITY SPEAKERS

1255 423

12-inch 15-Inch
Model CU-14Y Model P15-CR

Madel Cu-14Y, 12" nigh fidelity coaxnal PM_speaker, Response from 30 to 17,500
uil 6.8 az. Alnico V magnet in the 12" woofer. Snecul coax.nlly suspended
frequen:y tweeter. luuu-m crossover network, two wires to connecct to
radio or amplifier, Matches 3.2 ohm output. Den't confuse this speaker
ehelp 8| This is a fine quality speaker. Stock
e price h, two for $25.00.
Modet P1S5-i cn. I.s' h-?h hdelny coaxial PM 1peal(er ps. and
up to 17,500 cps Ful 211/; oz, Alnico ¥V ma Specmlly mide
sus

Response down to 20 ¢
the 18" woofer,

an
frequency tweeter,

Requires 21%, 3
{o sell at this

ctance cartridge 'or Hle finest high fidelity record reproduction. Qutput 10 mllllvulu.
ponse, 20 to 16, ps. It requlrei the same input gain ag popular American made
varlable relucunce clr!rldgu. Model UASY. Monarch automatic changer with Goldring
cartrmge. ship. wt. 15 Ibs. Sale prlce. $29.95: Large #pindle for 45 RPM records,
$1.88 extra.
MODEL RC-456 s 95
LESS CARTRIDGE
WITH G.E. VAR. REL.
CARTR{DGE AND $ 95
DIAMOND 1 MIL-
SAPPHIRE 3 MIL STYLUS
Latest 1957 Model RC-456, callara 4 lpud record changer,
Plays all 4 speeds, 16, 33. 45 and 78 both sutomat:
&ca y and manually, Inter-mixes records of the same !peed -nd lhuh-o'f afte
Fast 8 second change cycle. Automatic disengagement of idler wheels eli nates
un that cause wow and flutter. All of the desirable features of the Model RC-532,
peed operation. Model RC- 456 Collavu 4 speced automatic record changer, lcss cars
!ndqe, Sale price, $29.9 RC-456 G.E. variable reluctance cartridge with 3 mil
sapphire and 1 mil diamond stylus, sale price, $44.98,
NEW CHROME WEBCOR CHANGER $ 95
WITH RPX-050 G.E. VAR. REL. CART.
L4 o 1121:270, hrome ted, 3 speed automatic record changer with
R:"; ov;abccoern:::l 'élt:!ric vari’lbcle relucran:e 'clr!ndge Has heavy 4 pole motor, Plays
all 3 speeds and all 3 sizes. Shuts off automatically after last record. Has neutral pon-
tion to prevent damaging of drive wheels, Chrome plated, Size 12x131/
below and 6% above mounting board. Shipping wt. 15 lbs. Only a few
price of $34.9%,
G.E. VR CARTRIDGE WITH s 95 s
DIAMOND 1 MIL STYLUS J
SIMILAR TO RPX-052A 3
Stock No, VR-S2A, genuvine General Electric variable reluctance cartridge milar to
RPX-052A Golden reuurc model. Hn new turnabout baton stylus with pluo~|n 1 mil
diamond and 3 his is the model that GE furnishes to the changer
manufactyrers and it n teel case instead of the gold plated case, We made
A terrific purchase and pass the uvmg on to yau. Only & tew hundred to sell. A regular
$23.00 value on sale at McGee for onily $18.98
SAR KES No, TT-3A, 2 tube Sarkes-Tarzian 12 channe|
- TV tuner for 2imc. Used CBS, Arvin,

. . ldeal for general repllcement.
TARZIAN 35 i

ro
31/;" shaft, With tubes, $7.9% each, 2 #

TV TUNER re. TT-2C, 2 tube Sarkes-Tarzian 41 mc
Cascode  tundr  with  tubes, La”  shaft.
WIT Smatlest cascode tuner made. Popular in
H many sets. $7.95 each, 2 for $15.00.
TUBES Either of the above tuners with 9" shaft,
$1.00 extra,

MINIATURE BROADCASTING STATION

FOR MICROPHONE AND PHONO
WITH CRYSTAL MICROPHONE

SALE PRICE $9.95

Sensational new model MCL-E3 minjature

broadcasting station for microphone and phono-
fraph, Can be received on any bnndcau radio in the home. No wires to connect, tunecs
in just like & radio station. Has nput jacks for crystal mike or record player, Come
lete with 12K8 and 70L7 tubes nnd instructions. Operates on 110 volts AC. Simple

operate; one control fades from microphone to record. Frequency can be adjusted so
as _not to interfere with local radio stations. Miniature broadcasting n-hon. complete
with crystal hand mike and instructions. Ship, wt 4 Ibs Net pl’!c. $9.9

McGEE RADIO COMPANY

_..————————__.__————_—_————_I

} $39.9s, (
PRICES F.0.B. KANSAS CITY
SEND 259, OR FULL
REMITTANCE WITH ORDRR,
BAL. SENT C.0.D.

S~ high Bull(-m crossover network.
wires to :onnect. Ma!ch es 3 2 to 8 ohm output tranﬂnrmer. A regular ssz so |;n
lpclker Model P1S-CR, s Sale Price, $23.9

McGee's new 15" Junior coam speaker. 15" waofer has 8.8 oz. Ainico V magnet.
3" coaxially suspended tweeter h crossover, Only two wires to connect to any 8 ahm
radio or amplifier. Frequency response from 40 to 185, 000 cps. Model No. M1S-CR, 15~

.lumnr toax P PM qwaker s:le prlee. SIG 95. —— —— — ——— —

NEW 6-TUBE, 12 VOLT UNIVERSAL MOUNTING

AUTO RADIO
WITH 5” x 7* OR
6" x 9" SPEAKER

SALE $2999

PRICE

6-TUBE, 6-YOLT
WITH — §1999

: ; SPEAKER
McGee makes another tremendous purchase and passes the saving on to you. This uni-
versal mounting, 8 tube, & volt auto radio is & full superhet with tully tuned R.F. stage.

Made to sel| at & muech higher price, by one of America's best known manullennern.
Its very thin and compact construction leénds it to a neat underdash installation in most
any car or truck. Or, you can arrange a place in the dash for custom ing alion. (Dial
vequires a cut-out 5147 long x 2127 high: two contral holes on 7~ centers. minimum
of 634" depth behind dash.) When mounted underdash it extends only 2!/." below.
Overall size: 9" wide, 414" high and 713" deep. Requires no more room under your
dash than an ordinary auto radio remote contro) head. Not intendeg for an exact custom
panel fit, but it lends itself very well for your custom installation ideas. Can be custom
fit in mos! late model cars and trucks., Mas mo built-in speaker, but is furnished with a
m.\.lvy duty 6x97 gpeaker. This is the most pepuzlar size auto radio speaker, Tubes: 6BES,

2—6BD6, 6AVE. 6AQS and 6X4&. ip. wt. tock No. AH-739, M:Geel sale
price. $19.99 for the radio complete with 6x9 . 3 top co
$2.29 extra.

———— — e e e P — — — — ——

NEW 12-VOLT MODEL WITH SPEAKER $29.99

Model AH-1259, 12 volt umiversal mounting auto radio. This is the same set as pic-
turcd above (AH- 159). h(cenl made for 12 volt model 1855 and 1858 cars. 5tock No.
AH-12359 with 6x9 Sx7T"’ nelker, 529 99. Stock No, RP-232X, 8x9" rear seat
speaker kit for 12 vnlt ¢lrl $4.99

NEW 8 TUBE 6 VOLT PUSH BUTTON MODEI. $39.95

New model SH7BSSS, B tube. 8 volt universal mounting auto radic with push-buttons
and 2-S5x7" PM speakers. These sets were made for Hudson but due to their small com-
pact wnltrucuon they can be fit into the dash of many cars, Also, ideal for underdash
mountin: Has 8 tubes with push-pull 6AQS output, Same general appearance and size
as _model AM-739 pictured above. wt. 14 [bs. Stock No., SH7835S, Sale price,
Top cowl antenna $2. 29 exty

TELEPHONE YICTOR 2-50%2
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TV Recervers
Now Use Selenium Diodes

By T. P. CLEMENTS and HUGH S. WYETH

Admiral Corporation Service Division

Cheaper and more reliable than vacuum tubes for some

applications, more and more of these units are destined

to be used in TV sets. Here

lenium diodes has resulted in their

replacing tubes not only in power
supplies. but in other circuits as well.
One new application in TV receivers is
the use of a pair of subminiature se-
lenium diodes as a horizontal sync
phase discriminator instead of the duo-
diode tube previously used in this cir-
cuit.

Admiral first used these new sub-
miniature selenium diodes in its 17X3
series chassis for 1956 17-inch models.
Originally, this chassis used a 3ALS
duo-diode receiver tube as a horizontal
sync phase discriminator, but this tube
has beer replaced by the plug-in unit
with two selenium diodes, shown in
Fig. 1. These diodes are manufactured
by the International Rectifier Corpora-
tion. In later Admiral chassis the se-
lenium duo-diode is wired onto the
automation - produced printed - wiring
boards.,

At first, the selenium diodes were
wired to a tube base so their advan-
tages could be obtained without wait-
ing for the redesign of the printed-
wiring board, and to allow a 3AL5
tube to be used as a service replace-
ment in this socket until subminiature
seleniums become more easily avail-
able to television service technicians.
Strangely enough, some service tech-
nicians thought that the factory had
left some sort of test plug in the
socket and promptly replaced the se-
lenium duo-diode with a tube.

28

THE progressive development of se-

is operating and test data.

What advantage is there in using
subminiature selenium diodes instead
of tubes? The subminiature seleniums
cost much less than a duo-diode vac-
uum tube, arg much smaller in size, do
not require any heater power, and are
more reliable. They also cost less than
germanium diodes. When circuit re-
quirements do not exceed the capabili-
ties of selenium diodes, there is every
advantage in using them, and un-
doubtedly they will be used more and
more in televisien receivers.

Subminiature selenium diodes are
potted in a thermosetting compound to
protect them from moisture, corrosive
atmosphere, and fungus. They will op-
erate in temperatures as cold as the

Fig. 2. Static characteristics of the In-

ternational Rectifier Corp. type 1Ul sub-

Fig. 1. The two small International Rectifier

miniature selenium diode. See text.
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Corp. selenium diodes on the tube base at the
left replace the 3ALS5 in a TV sync discrimina-
tor circuit. The diagram shows wiring details.

North Pole and as hot as boiling water.
Aside from their application as hori-
zontal sync phase discriminators in
television receivers, they are used for
bias supplies, power supplies for sensi-
tive relays, in computers, and in many
other circuits.

Their electrical characteristics are
similar to those of germanium diodes
with which the television service tech-
nician is already familiar. Like ger-
manium diodes, they have a slight re-
verse current. The characteristics of
a typical subminiature selenium diode
are illustrated in Fig. 2.

Selenium diodes will not replace
either tubes or germanium diodes in
all applications. The reverse current
of selenium and germanium diodes
often disqualifies them for some ap-
plications. The capacity of selenium
diodes is another limitation, for their
shunt capacitance is greater than that
of either a germanium or vacuum tube
diode. The somewhat higher shunt
capacity of selenium diodes limits their
use to circuits which handle signal fre-
quencies below 100 kc¢. Their opera-
tion in circuits like the horizontal sync
phase discriminator is very satisfac-
tory. How they function here can be
explained by referring to Fig. 3.

In Fig. 3 is shown the horizontal
sync phase discriminator circuit used
in 1956 Admiral TV receivers. The
function of this circuit is to generate
a correcting voltage for the horizontal
oscillator if the latter's frequency is
incorrect. If the grid voltage of the
horizontal oscillator tube is made less
negative, the oscillator frequency will
increase; if the grid voltage is made
more negative, the frequency will de-
crease. The horizontal sync discrimi-
nator compares a sample of the hori-
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zontal oscillator output with the fre-
quency and phase of the incoming
horizontal sync pulses and then de-
velops a correction voltage that will
speed up or slow down the horizontal
oscillator, keeping it in exact syn-
chronization with the received sync
pulses.

From the sync inverter tube, Vi,
which serves as a phase splitter, posi-
tive-going horizontal sync pulses are
applied to the anode of diode 1 and
negative-going sync pulses of equal
amplitude are applied to the cathode
of diode 2. Both diodes will conduct
during the time of each horizontal
sync pulse. If both diodes conduct
equally, the voltage drops across re-
sistors R and R will be equal. Un-
der this condition of normal opera-
tion, there will be no d.c. voltage
across R and no correction voltage
applied to the horizontal oscillator
tube grid.

A saw-tooth waveform is coupled
from the horizontal deflection circuit
to the cathode of diode 1 and the
anode of diode 2. If the horizontal os-
cillator frequency and phase are cor-
rect, this saw-tooth voltage will be
passing through zero at the same time
the horizontal sync pulses arrive, the
diodes will conduct equally, and no
correction voltage will be developed.
However, if the oscillator frequency
_should change, the horizontal saw-
tooth voltage will not be passing
through zero at the time the sync
pulses arrive and, as a result, the total
voltage across each diode will differ.
This will result in unequal conduction
of the diodes, the voltage across resis-
tors R.s; and R.» will be unequal, and
there will be a d.c. voltage across the
common load resistor, R.». This d.c.
voltage will be applied to the grid of
the horizontal oscillator to bring it
back to the correct frequency and
phase for perfect synchronization.

What trouble symptoms will be
caused by an open or shorted selenium
diode in this circuit? Failure of either
diode will cause complete loss of hori-
zontal sync or ‘“touchy” horizontal
sync. If this symptom exists, there are
two ways of determining whether the
selenium diode is good or not. One
way is to check the resistance of the
diode with an ohmmeter. In the cir-
cuit of Fig. 3, it is unnecessary to dis-
connect the diodes when making ohm-
meter checks because of the relatively
highh shunting resistance. With the
ohmmeter leads connected one way
the resistance will be 2000 ohms or
less; with the leads reversed the re-
sistance will be many thousands of
ohms. The exact resistance measured
will vary considerably depending on
the ohmmeter and the scale used, but
the resistance reading in one direction
should be at least ten times greater
than in the reverse direction.

Ohmmeter resistance readings can
only be used as a rough check of
selenium (or germanium) diodes be-
cause the indicated resistance will de-
pend on the voltage applied to the
diode by the ohmmeter. This can be
understood by examining the static
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Fig. 3. Horizontal sync phase discrimi-
nator circuit used in the Admiral 17X3
series TV chassis. Originally the two
subminiature selenium diodes were in-
serted on a tube base but now they are
wired direcily onto the printed circuit.

characteristics of the selenium diode
in Fig. 2. For instance, if the ohm-
meter should apply 1.5 volts to the
diode the low, or forward, resistance
will be about 750 ohms, while if the
ohmmeter applies only .5 volt across
the diode, the indicated resistance will
be about 2000 ohms.

Another and perhaps better method
to determine if the selenium diodes are
OK or not is to first check the volt-
ages in the circuit where they are
used. For example, in Fig. 3, if one
of the diodes is either shorted or open,
the picture will be far out of horizon-
tal sync, but the vertical sync will be
OK. With no signal being received, the
voltage at the anode of diode 1 should
be from 5 to 7 volts negative with
respect to the chassis, and the voltage
at the cathode of diode 2 should be
from 5 to 7 volts positive. If these
voltages are correct, the selenium
diodes are OK, and the trouble must
be somewhere else. If these voltages
are incorrect, chances are that Cu.-,
Ci», or Ci» are leaky, the horizontal
oscillator tube is defective, R.: and
R are not equal in value, or, finally
that one or hoth diodes are faulty.

If both voltages are positive, it is
likely that C.: is leaky. Cua: can be
checked for leakage by shorting the
junction of R« and R.s to the chassis;
if the capacitor is leaky the voltage at
the anode of diode 1 will change. If
shorting R changes the cathode volt-
age of diode 2, Ci: is leaky. If there
is a positive voltage at the junction of
R.: and Cix, then Ci» is leaky. The
horizontal oscillator tube can be elimi-
nated as the cause of the incorrect
voltages by shorting Ciz.

In addition to the subminiature
selenium diodes of the kind used in
Admiral television receivers, a wide
variety of other types are available.
They are furnished for output voltages
of from 20 to 160 volts and output cur-
rents of from 100 microamperes to 11
milliamperes. The small size of these
subminiature diodes, their low cost,
and their convenient electrical and
physical characteristics will surely re-
sult in subminiature seleniums becom-
ing a common sight to television and
electronic technicians.
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BIKE RADIO
Silver Bells, Ltd., 3367 Fernside
Boulevard, Alameda, California is

handling the U. S. distribution of a
novel German-built bicycle radio.

The four-tube set covers the range
from 510 to 1625 ke. It is housed in a

colorful unbreakable cabinet with per-
manent dynamic speaker. A telescop-
ing antenna extends to 30 inches. A
special key prevents tampering with
the receiver. Battery life is at least
100 hours.

For information and prices on this
AWB bicycle receiver write to Peter J.
Wangoe in care of the distributor.

SELENIUM RECTIFIER TESTER

Winston Electronics, Inc., 4312 Main
Street, Philadelphia 27, Pa. is now of-
fering its Model 610 dynamic selenium
rectifier tester, an instrument incor-
porating dynamic pulsing to test the
rectifier under actual load conditions.

A flashing red light acts as a moni-
tor to show the pulsing action. Recti-
fier quality as well as shorts, leakage,
and open circuit conditions are indi-
cated on the multi-color “Good-Bad”
scale of the meter. Fixed resistor
loads avoid instrument burn-outs and

give increased accuracy. Five fixed
resistor loads are calibrated to test
rectifiers from 20 ma. to 1000 ma.

CRYSTAL PHOTOCELL

Clairex Corporation, 50 West 26th
Street, New York 10, New York, has
developed a new photoconductive cell
which is extremely sensitive to the red
and near infrared region of the spec-
trum.

Of polycrystalline cadmium selenide,
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the new unit has a small time constant
and a very high ratio of dark-to-light
resistance. The sensitivity element of
the CL-3 has a rectangular area of ap-

proximately 14" x 314". The sensitive
area is 38” from one end of an epoxy
resin cylinder 4" in diameter and 1"
long.

Write the company direct for a copy
of the data sheet covering the CL-3.

HEATH CRYSTAL RECEIVER

An interesting project for the be-
ginner is the new crystal receiver kit
just released by The Heath Company,
Benton Harbor, Michigan.

The CR-1 covers the band from 540
to 1600 kc. It has two high “Q” tank
circuits that employ ferrite-core coils
and conventional air tuning capacitors.
The capacitors are tuned individually
to the desired stations.

The receiver is housed in a black
Bakelite case. It uses a sealed ger-

manium diode for detection. The kit
includes a pair .of high-impedance
headphones, instead of the usual single
headphone. The company suggests
that the set could also be used as an
AM tuner in hi-fi applications.

In addition to step-by-step assembly
instructions and pictorial diagrams,
the construction manual provides the
kit builder with the basic fundamen-
tals of signal reception.

TRANSISTORIZED MIXER-AMP.

Baird Associates, 33 University Road.
Cambridge 38, Mass., is now offering a
new transistorized mixer amplifier, the
Model JG2.

Designed especially for remote-pick-
up recordings, outside p.a: systems, and
“on-the-spot” interviews, the Nodel
JG2 is entirely self-contained including
a 13-volt power -supply which can
operate with a wide variety of stand-
ard mercury cells. The batteries are
housed in specially designed, spring-
loaded holders that facilitate rapid re-
placement in the field.

The circuit consists of two, low-noise
preamp stages, one low-noise mixer
stage, one amplifier stage, and one out-
put stage. Junction transistors of the
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p-n-p type are used in all stages except
the amplifier or driver stage. The
driver stage uses n-p-n transistors.

Complete specifications on this mixer
amplifier are available from the manu-
facturer on request.

MAGNETIC SHIELD TEST KIT

The Magnetic Shield Division of
Perfection Mica Company, 20 N.
Wacker Drive, Chicago 6, Illinois is
now offering a multi-purpose mag-
netic shield testing kit which uses the
company’s rccently developed shield-
ing material.

The shielding material in the kit is
designed for a wide variety of applica-

tions including (1) flat shielding sheets
capable of heing formed into many
shapes to shield motors. deckplates,
turntables, etc.; (2) transformer can

shields in various sizes to attenuate |

hum, prevent coupling from solenoid
to solenoid and to prevent scope beam
distortion resulting from the trans-
former (a combination high-low in-
tensity shield is used); and (3) rectan-
gular memory tube storage container
shield using a combination of high and
low intensity shields. In addition, the
kit contains box-shape tape container
shields for preserving recording tape
and for numerous evaluation tests,
CR tube combination shields for high
and low attenuation, magnetron stor-
age and shipping container shields,
and miscellaneous high or low atten-
uation shields for other experimental
and evaluation purposes.

NEW G-E TRANSISTORS

Generul Electric Company, Elec-
tronics Park, Syracuse, New York has
announced the availability of three
new inexpensive transistors which
have been designed especially for high-
fidelity amplifier or broadcast receiver
applications.

The new transistors, all p-n-p types,
include six different types for the out-
put stage of an audio amplifier and
four types for the driver stage. The
units have been designated as the
2N186A 2N187A, 2N188A, 2N186,
2N187, 2N188, 2N189, 2N190, 2N191,
and 2N192.

The Semiconductor Products Divi-
sion of the company will supply addi-
tional details on request.

TINY DIELECTRIC TRIMMERS

Three new miniature air dielectric
trimmer capacitors, said to be the
smallest ever produced in the U. S.,
have been introduced by Radio Con-
denser Company, Davis & Copewood
Streets, Camden, New Jersey.

Designated as the ‘“subminiature
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Project SAGE, America’s air defense
warning system, offers opportunities to
challenge your ability. Equipped with
more than 50,000 vacuum tubes, the
SAGE computer is the result of the most
advanced electronic concepts. Make your
own career with SAGE, and the world’s
largest computer.

SYSTEMS ENGINEERS

You will be responsible for the per-
formance, evaluation, reliability testing,
and maintenance of the entire system.

Requirement: Degree or equivalent with
emphasis in electronics.

FIELD TECHNICIANS

Actual maintenance and component
analysis. Assume high-level responsibility.

Requirement: Two-year technical school
training in electronics, or equivalent.
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® Full Employee Benefits
* Relocation Expense
Allowance

® Permanent Employment
® Training at Full Salary

Assignments in:
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Nelson O. Heyer, IBM, Room 4307,
Military Products Division, Kingston, New York
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ACROSOUND

TRANSFORMERS

FOR THE ULTIMATE
IN HIGH FIDELITY
AMPLIFICATION

World-famous Acrosound transformers
are manufactured under rigid quality
standards prescribed by Keroes Enter-
prises. Each transformer is tapped at
the optimum location for best Ulira-
Linear performance. As a result, lows
are more articulate, transient qualities
of highs are preserved and reproduced
with sparkling realism. Acrosound
transformers bear the black and gold
“K'" symbol*—your certification of
quality electronic products.

T0-300—5881, KT-66

Ultra-Linear Wm'son, ., , . . 24.75
T0-310—6V6, EL-84. . . . .. 18.75
T0-320—6Y6. . . . ... .. 18.75

T0-330—6550, PP-PAR KT-66

EL-34 Ultra-Linear Wm'son . 39.75
T0-350—100W—

Ultra-Linear 6146 , , . . . . 49.50

TRANSFORMER

5. PAT. ik FopdfmIH

ouTPUT

THIS SYMBOL IDENTIFIES EQUIPMENT MEETING QUAL-
1Y STANDARDS PRESCRIBEC 8y KEROES ENTERPRISES

Acrosound Ultra-Linear transformers

feature:

® Greater bandwidth for most realistic
transient response: + 1 db, 10 CPS
to 100 KC.

® Full rated power 20 CPS to 30 KC.
Twice rated power 30 CPS to 20 KC.

® Correct tap location for optimum
Ultra-Linear performance. Tight
coupling between screen and plate
winding sections.

@ Low and equalized leakage react-
ances for maximum stable feedback.

® High primary inductance for best
low frequency stability.

For the finest in sound. insist on Acro-

sound transformers with the black and

gold “K* symbol.

*Trademarks identifying electzonic equipment meeting
standards controlted and prescribed by Keroes Enterprises.

ACRO

PRODUCTS CO.

369 SHURS LANE, PHILADELPHIA 28, PENNSYLYANIA
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trimmer series 75,” the new units are
designed for tab mounting on dip-
soldered printed wiring boards or
screw-mounting on conventional chas-

sis. The new units measure just 23"
X 4¢"” x 1749” behind the mounting sur-
face.

The capacitors have a minimum ef-
fective capacity range of 5, 10 and 15
ppfd. The nominal minimum capacity
of the three units is 1.2, 1.2, and 15
pufd. respectively. Complete details
on the new series is contained in En-
gineering Bulletin TR-123, which is
available from the manufacturer on
request.

TRANSISTOR OSCILLATOR

A crystal-controlled transistor oscil-
lator has been developed by the James
Knights Company of Sandwich, Illinois
which offers a complete plug-in signal
source with fixed temperature and
humidity environment for transistor
and circuitry elements.

Each transistor oscillator includes a
special crystal, designed for the par-
ticular application, with tight angle
control and tolerances. Each oscillator
is individually tailored for the fre-
quency and other parameter values of
the crystal and the transistor with
which it will be used.

Write the company direct for full
details on specific applications.

TV PICTURE-TUBE TESTER
The Hickok Electrical Instrument
Co., 10524 Dupont Avenue, Cleveland
8, Ohio has released a new cathode-
ray tube tester specifically designed

i - ==
- |

| for use by TV technicians and dealers,

in checking the electron gun of CR
tubes.

The new unit tests for both shorts
and open elements in the electrodes of
the electron gun through use of a
sensitive neon lamp. Identified as the

| Model CR5 *“Videochek,” the instru-

www americanradiohistorv com

ment permits a rapid determination
of the condition or quality of the emit-
ting cathode. This check uses the
cathode-ray tube in conjunction with
a neon lamp in a bridge circuit as a
peak-reading v.t.v.m. The combination
is rugged, both electrically and me-
chanically, and there is no sensitive
meter to be damaged.

The entire instrument is housed in a
metal case measuring 6”"x8%"x3"
weighing 5 pounds. The unit operates
on 117 volts, 50 or 60 cycles.

"PAGEMASTER"

The Telephone Division of Strom-
berg-Carlson, Rochester, New York is
in production on the firm's “Page-
master,” a selective radio paging sys-
tem.

The new unit serves to locate per-
sonnel quickly in locations or situa-
tions where conventional paging sys-
tems are undesirable or ineffective.

The principal feature of “Pagemaster”
is a small radio decoder, about the

size of a pack of cigarettes. Each such
decoder responds to a certain coded
radio signal. When it receives that
signal, it emits a pleasant audible tone
which is a message to the individual
carrying or using that particular de-
coder that he is being paged. He then
goes to the nearest telephone and iden-
tifies himself to the operator to re-
ceive the message.

The decoder measures 2%"x3%"x
1" and weighs 7 ounces. It is housed
in a plastic case and is completely self-
contained with no external wires re-
quired. Power is supplied by a special
compact power pack which will op-
erate the decoder for several weeks.
Up to 4000 channels can be handled by
this system.

CRYSTAL SETS

Radi-Ore Labs, 38 Oneida Street,
Lynn, Mass. is now offering two ver-
sions of its “Peppy Pal” crystal re-
ceiver Kkit, the KFTP with an ear-
phone and the KFT without.

The kits contain all of the necessary
parts including a pre-wound antenna
coil. Instructions for assembling the
receiver are given in step-by-step pro-
gression.

As an interesting and simple project
for the beginner, these kits offer many
attractive features at low cost.

CONSTRUCTION PROJECTS
LMB, 1011 Venice Blvd., Los Angeles
15, California is now offering a series
of experimental projects, circuits for

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

which will be packed with the firm's extensive line of box
chassis.

These “Kit Diagrams” are complete in detail with com-
plete circuit diagrams, photographs, and parts lists. The
projects are designed for experimenters, beginners. and
hobbyists as well as for classroom instruction purposes.
Only standard parts, easily procurable from any distrib-
utor, are specified in the circuitry.

The project has been launched with 10 kit diagrams with
10 new circuits to be added each three months. A list of
currently available projects can be obtained from the com-
pany's distributors or from the manufacturer direct.

MODERATELY PRICED RECEIVER

Hammarlund Manufacturing Co., Inc., 460 West 34th
Street, New York, New York is now offering a moderately
priced communications receiver, the HQ-140-XA.

The new model is an improved version of the company’s
HQ-140-X. It is housed in a functional cabinet and provides
up to 2 watts of audio power output. A ruggedized yet
smooth-operating tuning dial drive permits extremely ac-
curate logging with greatly improved accuracy in the dial
markings.

EXPERIMENTAL DESIGN KITS

Erie Resistor Corporation. Erie, Pa, has announced the
availability of a series of experimental design kits which
will enable engineers and designers to produce working
breadboard prototypes and establish design centers using
the company's “PAC” modular technigue.

The kits are available in three models, 5%, 10%, and
20¢;. The 5% kit includes 145 RETMA resistor values and
50 RETMA capacitor values. The 10% kit contains 73 and
32 components, respectively, while the 20% kit has 37 and
17 items. Each value is represented by a minimum of 10
components while the more popular values contain 20
components.

(Continued on page 104)

OPPORTUNITIES

IN RESEARCH AND DEVELOPMENT
OF NUCLEAR WEAPONS

if you have a trade school education or the
equivalent in any of the following fields—

ELECTRONIC FABRICATION: for

custom building of experimental cir-
cuitry from verbal instructions, schemat-
ics, sketches and specifications.

ELECTRONIC EQUIPMENT REPAIR:

to maintain commercial electronic equip-
ment, including oscilloscopes, data re-
corders, signal generators. etec.

TRANSFORMER: to huild a wide variety

of experimental transformers, working
from samples and specifications.

FABRICATION PLANNER: to lay out
and break down electronic equipment for
wiring by small pilot assembly group.

Send resume to GENERAL EMPLOYMENT SECTION 568

SANDIA

CORPORATION

ALBUQUERQUE, NEW MEXICO

PHILCO . . World's
Largest Field
NOW Service Organization

. . . is the pioneer in the servicing of electronic
equipment for BOTH industry and government.
In all areas of the United States, and in nearly
every section of the world, PHILCO men are at
work on vital communications installations.

ELECTRICAL ENGINEERS
and TECHNICIANS

. . . at all levels and in all fields of electronics
are needed for long range, challenging and
really interesting assignments, guaranteed to
utilize the fullest skills of men who are specialists
in the Design, Maintenance and/or Instruction
of others in Communication, Radar and Sonar
Equipment.

Men . . . who can qualify for our important proj-
ects are assured that there is no other company
offering more fully paid benefits to its em-
ployees . . . PLUS valuable family insurance and,
hospitalization programs . ., . PLUS top pay,
special assignment bonuses and a planned, fully
integrated program for merit and faithful.
service salary increases.

TODA Y « « « is the time to evaluvate

your past and present
growth potential against the FUTURE. Write
NOW for the PHILCO EMPLOYMENT STORY.

TECHREP DIVISION

22nd & Lehigh Avenue, Phila. 32, Pa.

First in Income and Employee Benefits!

July, 1956
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Yor: Can Now Afford
Top Quality

Test Equipment!
THE NEW AND VERSATILE

Advarnce

CABORATORY-PRECISION

Electronic Instruments

® Designed for vou—and at a price you
can afford to pay—precision serzice instru-
ments made by world-famous Anvance
Components, Ltd. ADVANCE instruments,
functionally designed and laboratory en-
ginecred, will provide many vears of
reliable, trouble-free performance.

Sine and Square Wave

AUDIO GENERATOR

® Apvance Model H-1 Audio Generator
covers, in three ranges, 15 ¢ps to 50 Ke,
both sine and square waves. On siue
waves, gccurate to = 190, == 1 cvele;
less than 197 distortion at 1 Ke. Output
= 2 db, 200 uv to 20 volts. On square
waves, less than 3microseconds rise time;
output 400 uv to 40 volts. Only $82.50

RF SIGNAL GENERATOR

® ApvaNCE Meodel P.1 RF Generator
covers 100 Kc te 100 Mec on fundamentals
in six eanges, calibrated to 19%. Output
variable frem 1 uv to 100 mv, = 6 db,
=+ 3 uv. 3 Outputs: 75 ohms, 37 chms,
10 ohms. Audio modulation 30¢! at 400
cycles; AF output 0-8 volts. Only $69.50

WRITE TODAY FOR COMPLETE SPECIFICATIONS
Sole United States Agents

FISHER RADIO SALES Co., Inc.
21-23 44th DRIVE - long Island City 1, L. I.

All kits include a universal wiring
board which employs the standard .2”
grid system and will provide a means
of circuit design swhich will closely
duplicate the finished printed wiring
“PAC” layout.

Write the company direct for full
details on these new design kits.

TRANSISTORIZED V.O.M.

New London Instrument Company,
New London, Conn. has developed a
transistorized voltohmmeter which is
characterized by light weight and high
sensitivity.

The Model 400 features a wide range
of woltage and resistance measure-

ments which extend its usefulness into
such fields as servo systems, comput-
ers, and low level audio. In industrial
applications, it will measure the out-
put of transducers, thermocouples, and

| bridges. It will also handle signals en-

countered in magnetic modulators,

square-law crystals, and photocells,
Complete technical information on

the Model 400 is available from the

company at 53 Union Street, New
London.
SOLDERLESS TERMINAL KIT

Vaco Products Co., 317 East Ontario
Street, Chicago 11, Illinois is now of-
fering a new solderless terminal kit
designed for hobbyists, amateur radio
and TV set builders, hi-fi fans, TV
service technicians, ete.

Kit No. 395 consists of a cutting,
stripping, and crimping tool 8" long,
a package of assorted terminals, a
s x3" round blade plastic handle
screwdriver, and a plastic pouch for
housing all the equipment.

The kit will be handled through
hardware stores and parts distributors
at a special “package” price, which is
below the cost of the separate items.

REMOTE CONTROL

Tello Corp., 342 Madison Ave., New
York, N.Y. has recently introduced a
remote switching device which con-
sists of an 8 ft. cord with a unique
phone-mounted switch assembly.

When the phone is used, the output
of the TV set or hi-fi unit is shorted
out. Volume is automatically restored
when the telephone is replaced in its
cradle. 30—

MARYLAND PHONE NET

HE Marvland Emergency Phone Net
will hold its annual picnic in Brad-
dock Heights Park, Braddock Heights,
Md. on Sunday, July 22 from 10 a.m.
on.
There will be contests, ladies’ and
children’s programs, a rummage sale,
and lots of prizes.

Make reservations with C. C. Worsley,
W3TY), 104 Northwood, Silver Spring,
Md. Tickets for adults are priced at 30
cents each with children under 12 ad-
mitted free. -0

The fact that the Army’s field radios “can take it” was amply demonsirated recently
and reported to the public by Jack Eggert. a rommunications expert of the Army's
Signal Corps Engineering Laboratories, Fort Monmouth, New Jersey. The equipment
worked through a test atomic blast that burned the mannequins “operating” them to
a mound of ashes. The gear stayed on the air although some were as close as 1000
feet to ground zero. Sels were found outwardly charred and battered at the bottom
of fox holes, but internal parts remained sound. Modern small radio parts and
shock-proofing techniques were credited with giving these sets their endurance.
In the photo (left) a mannequin with a “walkie-talkie” radio slung over his back
lies face down at the boltom of a fox hole just before an atomic blast at the
Nevada Proving Ground. (Right) A scattered pile of ashes is all that remained
of the dummy after the blast but the radio remained in perfect working order.
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“p.n.p”-“n-p-n” Oscillators

By E. G. LOUIS

and "n-p-n"" junction transistors.

as the semiconductor amplifier

equivalent of the thermionic vacuum
tube and transistor-vacuum tube anal-
ogies are frequently used to discuss
and explain the operation of basic
transistor circuits. The analogous op-
eration of these two amplifying de-
vices is also used in serious circuit
design work by applying the concept of
“duality” to the problem of translating
known vacuum tube circuits to their
transistor equivalents. A circuit is con-
sidered the “dual” of another when
current in one behaves like voltage in
the other. In circuit design, the tech-
nique is primarily a mathematical op-
eration and consists of considering the
transistor as the dual of the vacuum
tube, then translating all vacuum
tube circuit parameters into their
“dual” in the proposed transistor cir-
cuit. Circuit elements which have cur-
rent characteristics are substituted for
those with wvoltage characteristics;
thus, a series-tuned circuit may be
substituted for a parallel-resonant cir-
cuit, a capacitance for an inductance,
conductance for resistance, and a cur-
rent source for a voltage supply.

In a vacuum tube, electron flow is
always from cathode to plate; in gen-
eral, a negative-going signal applied
to the grid electrode results in a de-
crease in plate current, with a posi-
tive-going signal giving an increase in
plate current in the popular grounded-
cathode circuit. With junction tran-
sistors, on the other hand, two simi-
lar, but opposite, conditions may exist,
depending on the type of transistor
used. With a p-n-p transistor, in the
grounded-emitter circuit, a negative-
going signal results in an increase in
collector current, but with an n-p-n
transistor, in a similar circuit, a nega-
tive-going signal results in a decrease
in connector current. Similar opposite
effects occur with positive-going sig-

July, 1956

TRANSISTORS are often considered

A breadboard version of the
basic "p-n-p”-“n-p-n” oscilla-
tor circuit. Pols are used for
R, and R., flashlight cells for a
power source. The meter is
connected in series with the
power-supply leads to monitor
current requirements. The tran-
sistor breadboard chassis is
a commercially available unit,

nals, which cause a decrease of col-
lector current in a p-n-p transistor,
but an increase in collector current
with n-p-n units. As far as direct cur-
rents are concerned, and assuming
normal supply voltage and bias opera-
tion, the current flowing through each
electrode of a p-n-p unit is exactly op-
posite that of the current through the
corresponding electrode of an =n-p-n
transistor.

The practical application of the op-
posite but symmetrical characteristics
of p-n-p and n-p-n junction transistors,
known as the “complementary sym-
metry” principle, has permitted the de-
velopment of a whole class of tran-
sistor circuits for which there are no
vacuum-tube equivalent or dual cir-
cuits. Two “classic” examples of the
application of the complementary sym-
metry principle to practical circuits
are given in Fig. 1. A single-ended
push-pull amplifier is shown in Fig.

1A, and a simple direct-coupled am-
plifier in Fig. 1B.

Referring to Fig. 1A, C, and C, serve
simply as d.c. blocking capacitors.
Voltage divider R.-R. supplies base bias
current to the p-n-p transistor, while
divider Rs-R. serves a similar function
for the n-p-n unit. The power sources
(batteries) supply d.c. operating volt-
ages of opposite polarity to the elec-
trodes of the two transistors. Either
two separate batteries or a single
tapped unit may be employed. The
output load impedance, K., is common
to the collector circuits of both tran-
sistors. For best results in a circuit
of this type, the two transistors used
should be “matched” so that they have
similar gain and static (d.c.) charac-
teristics.

In operation, with no signal applied
to the input, the d.c. collector currents
of the two transistors are equal but of
opposite polarity. Hence they cancel

ci]f
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Fig. 2. The basic “pn-p”-"n-p-n” oscilla-
tor circuit described in text. This is one
of the simplest transistor multivibrators
possible using junction-type transistors.

and there is no d.c. flowing through
the load impedance R..

When a positive-going signal is ap-
plied to the input, through blocking
capacitors C, and C:, the collector cur-
rent of the p-n-p transistor decreases,
while the collector current of the
n-p-n unit increases. The two currents
no longer cancel and the unbalance
current flows through the load R:.
With a negative-going signal, the op-
posite action takes place. The col-
lector current of the p-n-p transistor
increases, while that of the n-p-n
transistor decreases, again producing
an unbalance current which flows
through the load impedance.

Thus, the opposite but similar char-
acteristics of the p-n-p and n-p-n tran-
sistors have been utilized in a circuit
which has many of the characteristics
of a true push-pull amplifier, but with
a single-ended input and output. As a
further feature, no d.c. flows through
the load impedance (R.) under ‘‘zero”
signal conditions, and without the use
of capacitive coupling or an output
transformer!

Referring to Fig. 1B, the character-
istics of p-n-p and =n-p-n transistors
have been utilized to design a simple
two-stage, direct-coupled amplifier
with a single power source. As before,
the input capacitor, C, serves simply
for d.c. blocking purposes. R, is the
“base return'’’ resistor. As shown, the
first stage will act as a clipper since
no base bias current flows through the
p-n-p transistor. For class A ampli-
fier operation, the lower end of R, is
returned to the negative terminal of
the power source. R: is the output
load impedance. Although a resistor
is shown, a transformer or impedance
might be used here.

In operation, if a negative-going sig-

nal is applied to the input, through ¢,
the collector current of the p-n-p tran-
sistor increases. The amplitude of the
collector current change will be sev-
eral times that of the input current
change due to the transistor gain. But
the collector current of the input p-n-p
transistor is also the base current of
the n-p-n transistor. Thus, an increase
in the collector current of the p-n-p
transistor results in an increase in the
collector current of the output n-p-n
transistor but, again, of much greater
magnitude due to the gain of the sec-
ond stage. An increase in the collector
current through R: develops a nega-
tive-going signal across this load im-
pedance. Since this is a direct result
of the application of a negative-going
signal to the input, the input and out-
put signals are in-phase. The over-all
gain obtained is the product of the
gains obtained in each stage. As an
example of the gains possible, in an
experimental circuit developed by the
author, using direct-coupling through-
out (no input blocking capacitor), a 2
microampere change in the input re-
sulted in a 1 milliampere current
change in the output—a current gain
over 500 at d.c.!

Basic Oscillator

Since the two-stage, direct-coupled
p-n-p—n-p-n amplifier shown in Fig.
1B is capable of supplying considerable
gain and, further, since the input and
output signals are in-phase, it would
appear a simple matter to convert this
into an oscillator by coupling the in-
put and output together. Such is the
case, and the resulting multivibrator
circuit, shown in Fig. 2, is perhaps the
simplest multivibrator possible with
junction transistors, with only three
components required, other than the
transistors themselves and the power
source. In some cases, one of these
components (R,) may be eliminated.
Almost any type of impedance may be
used for coupling the input and out-
put, as long as d.c. levels are taken
into account. For most practical work,
capacitor coupling, as shown in Fig. 2,
is preferred, however.

The parts values given in Fig. 2 are
for a typical experimental circuit set-
up employing Sylvania transistors, and
the average experimenter should have
no difficulty assembling a similar cir-
cuit for his own tests. The input base
resistor (R:) and the output load re-
sistor (R.) are variables to permit a

Fig. 3. Modification of basic oscillator circuit. (A) mono-
stable circuit. (B) tuned oscillator, and (C) saw-tooth output.
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study of the circuit under different
conditions.

In operation, capacitor C. charges
rapidly through the emitter-collector
circuit of the n-p-n (ZN35) transistor
and the base-emitter circuit of the
p-n-p (2N34) unit. The polarity of the
loop current is such as to continue the
action rapidly until the capacitor is
fully charged, thus, the negative-
going signal appearing across R. is
coupled back through C: to the input
of the p-n-p transistor. A negative-
going signal here increases the tran-
sistor's collector current, thus increas-
ing the base current of the n-p-n unit
and further increasing the collector
current of the n-p-n unit, continuing
the charging action. Once C; is fully
charged, there can be no further in-
crease in the negative-going signal
applied to the base of the p-n-p tran-
sistor and hence the base current and
collector current of this transistor
drop to close to zero., A drop in the
collector current of the p-n-p unit
drops the base current (and hence the
collector current) of the n-p-n tran-
sistor, virtually “opening” the emit-
ter-collector circuit of the n-p-n tran-
sistor and removing the charging
source (battery), permitting the ca-
pacitor to discharge slowly through R,
and R.. The discharge of the capac-
itor through R, is such as to apply a
positive-going signal to the base of the
p-n-p transistor, keeping both the
p-n-p and n-p-n transistors ‘‘open.”
Collector current is close to zero.

Both transistors remain in a non-
conducting state until capacitor C, is
discharged. Then the charging action
resumes. The frequency of operation
depends on the time constants of the
RC circuits, and varying either C,, R,,
or R. will shift frequency. In general,
as any of these components are made
smaller, the frequency of operation
will increase. The output signal is a
negative-going pulse, developed across
R: with the waveshape dependent, to
some extent, on the value of the com-
ponents used. Typical oscilloscope pat-
terns, as observed with a Heathkit
Model O-9 oscilloscope, are shown in
Figs. 4A, 4B, 4C, 4D, and 4E.

The patterns shown in Figs. 4A, 4B,
and 4C were all obtained with C,,
equal to 0.0005 pfd., with a total cur-
rent drain ranging from 0.2 ma. to 0.6
ma. at 6 volts. Operating frequencies
are 4 ke, 1.7 ke, and 1.2 kc., respec-
tively. In general, as R. is made small-
er, the negative-going pulse narrows.
No record was kept of actual resist-
ance values, however., The waveform
pattern shown in Fig. 4D is at a fre-
quency of 3.3 kec., ¢y equal to 0.0005
pfd., R, is 100,000 ohms, and R. is 3000
ohms; total current drain is 1.0 ma.
at 6 volts. The pattern shown in Fig.
4E is at a frequency of 1.1 kc, C,
equal to 0.002 efd., B, is 100,000 chms,
and R, is 3000 ohms; total current
drain is 0.6 ma. at 6 volts.

Depending on the “back resistance’
of the base-emitter circuit of the p-n-p
transistor, it is sometimes possible to
eliminate R, altogether and still ob-
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tain reliable oscillation. This results
in a multivibrator with only two com-
ponents, other than the transistors,
load resistor R: and coupling capacitor
C:.. When this arrangement is used, E:
is simply removed from the circuit,
allowing the base to ‘““float” with no
d.c. return to ground other than the
internal resistance of the transistor
itself.
Circuit Modifications

An almost infinite number of varia-
tions of the basic circuit is possible,
depending on the needs and require-
ments of the individual experimenter.
Three such modifications are illus-
trated in Fig. 3, with the correspond-
ing waveform patterns given in Figs.
4F, 4G, 4H, 41, and 4J.

The circuit given in Fig. 3A is the
basic circuit modified to obtain mono-
stable operation. The only real change
in the basic circuit is the return of the
lower end of R: to the negative side
of the power source. This small change
biases both transistors in a conducting
state, so that the collector current
through R; is held to a maximum ex-
cept when a driving signal is applied
through capacitor C:. C: is used only
for the application of a control pulse
or signal, but is not essential to the
operation of the circuit otherwise.
With the application of a driving sig-
nal of sufficient amplitude, the circuit
goes through one cycle of operation,
depending on the time constant of the
RC circuits, as before. A positive-
going rectangular pulse appears across
R., with a peak amplitude equal to the
supply voltage, that is, 6 volts peak
with the values given in Fig. 3A. The
output pulses obtained with a driving
signal of 500 cps and 1 kc. are shown
in Figs. 4F and 4G, respectively. The
appearance of the output pulse when
the circuit is driven with a signal at
too high a frequency for the circuit
time constants is shown in Fig. 4H; an
80 ke. signal was used to obtain this
pattern. Total current drain, for the
circuit shown, is 2 ma., with a six volt
source, and under “no signal” condi-
tions.

Other modifications of the basic cir-
cuit are shown in Figs. 3B and 3C,
with the corresponding waveform pat-
terns shown in Figs. 4I and 4J, re-
spectively. The circuit shown in Fig.
3B is the basic circuit with the output
load resistor (R:) replaced by a tuned
circuit, Cr-Lr. With Cr equal to 0.002
#fd. and Lr equal to 1 hy., the oper-
ating frequency was 7 kc.; total cur-
rent drain was 1 ma. at 6 volts. The
circuit given in Fig. 3C is the basic
circuit with a capacitor (C:) connect-
ed between the collector and emitter
electrodes of the n-p-n transistor to
shape the rectangular pulse normally
appearing here into a linear saw-tooth
pattern. as shown in Fig. 4J. Frequen-
cy is 650 cps, current drain 0.8 ma.
at 6 volts.

A general modification of any of the
circuits shown is to interchange the
positions of the p-n-p and the n-p-n
transistors. This may be done if the
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obtained with

“n-p-n” oscillator circuits.
(A) through (E} were ob-
tained with the circuit of
Fig. 2. Patterns (F) through

(H) were obtained with cir-
cuit of Fig. 3A while pat-
tern {I) was taken with cir-
cuit of Fig. 3B. Pattern (J)
used circuit of Fig. 3C. See
discussion in the article.

polarity of the power supply is also
reversed. Circuit operation is essen-
tially the same as before, except that
all signal polarities are reversed. Thus,
the basic circuit, given in Fig. 2, sup-
plies positive-going instead of nega-
tive-going signals, and the monostable
circuit, given in Fig. 3A, supplies neg-
ative-going output pulses.

Experimental Lab Hints

All of the circuits shown are well-
suited to “breadboarding” and experi-
mental tests by hams, students, design
engineers, and home experimenters
alike. No difficulty should be expe-
rienced in obtaining oscillation as the
circuits are completely non-critical,
both as to component values and cir-
cuit layout. With the recent major re-
ductions in the cost of transistors,
components expense is almost neg-
ligible.

However, to obtain the maximum
value from any experimental tests and
to avoid possible components damage,
the reader is cautioned to adopt a few
general “rules of practice”:

(1) Be sure transistors are connect-
ed in the proper manner for the bat-
tery polarities employed. Remember
that different type transistors require
exactly opposite d.c. operating volt-
ages.

(2) Where possible, use adjustable
components in each part of the circuit
to permit minor changes in compo-
nents values. Either potentiometers
or resistance decade or substitution
boxes may be used in place of fixed
resistors, and a capacitor decade or
substitution box may be used in the
place of fixed capacitors.

(3) If the transistors specified in the
circuits are used, do not exceed the
maximum ratings of 25 volts and 10
ma. collector voltage and current, re-
spectively. Voltages as low as 1.5 volts
will give satisfactory results. To avoid
exceeding the maximum current rat-

www americanradiohistorv com

ings, it is a good idea to connect an
0-10 d.c. milliammeter in series with
the battery supply leads.

{4) Use an oscilloscope to observe
waveform patterns.

(5) If possible, use transistor sock-
ets instead of soldering the transistors
in place.

The reader need not restrict himself
to the transistor types specified in the
circuit diagrams, provided he takes
care not to exceed the maximum rat-
ings of the transistors he uses. The
transistors employed need not have
similar gain characteristics, as long as
both p-n-p and n-p-n units are used,
transistors of different manufacturers
may be employed, if desired. How-
ever, a small voltage gain transistor
should not be employed with a high
power transistor where direct-coupling
is used.

Acknowledgements
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Completely New!

Keep your Triplett and Jackson tube testers
up-to-date for the new radio and TV tubes.
TRIPLETT MODEL 3423
- | Knobs
Tube A B CDEFG Lever Position Meter
Type Cir Fil Load Up Down Reads
2B7 Test 2 25 76 10046 7 16 Good
2W3 2.5 32 30016 8 2 Good
2X2 (879) 2.5 37 600N6 1 4 Good
2N2a 2.5 37 600X6 1 4 Good
6AJ4 6.3 Il 51052 8 12 6500
Put special-normal switch in special position
3, 4, 6, 9, also show short
6BHS8 5 6.3 33 52033 4 125 2145
- . . . 6BH8 Test 6.3 17 57892 4 567 4200
An amplifier kit which provides the a
finest Sl 4l In% adgt: i listening 6BL+ 6.3 13 60056 7 38 Good
yuality of the Dynakit is uneqgualled by . (PinsI &35 a_l_so show short)
any amplifier, regardless of price; and 6BQGGA 6.3 -75 50046 2 3578 Good
this kit can be readily assembled in 6BQ6GT 6.3 26 354Y3 7 258 3380
about three hours. - 6BwW4 6.3 60 10076 4 59 Good
The Dynakit uses a new bug-free circuit, 6BW4 Test 2 6.3 60 10016 4 59 Good
designed by David Hafler. Complete repro- CK 5694 6.3 44 64034 2 i“ 040
ducibility of operating characteristics is CK 5691 Test 2 6.3 44 104
guaranteed by the use of a factory-wired o JTES . 65064 2 578 1040
printed” circuit board. The Dynakit comes CK 5785 1.4 90 10016 6 7 Goad
complete with all components including the 6085 (E80CC) 6.3 37 67063 9 4578 1855
super-fidelity Dynaco A-430 transformer. 6085 (E80CC) T2 6.3 37 62013 9 2345 1855
: : o 6086 (18042) 19.6 18 52162 4 2359 5330
Specifications: N >
Power Outputn: S0 watts cgnlinunus raggug, %oo 9005 2.5 65 10046 1 367 Good
watts peak. Distortion: under 1% at watts,
less than 1% harmonic distortion at any fre: JACKSON MODEL 49
quency 20 ¢ps t0 20 k¢ within 1 db of maximum. - . B -
Response: Plus or é?)ing(s) 15 dbt szgsskto SSO ke. Gath
Plus or minus .1 cps to c. Square A s
Wave Response: Essentially undistorted 20 cpts Tube Section A B C D Shorts E
1o 20 ke. Sensitivity: .5 volts in for 50 watts out. ) - — il
Oamping Factor: 15. Output Impedances: 8 and 332 D 3.0 2 13568 0 50
160hms. Tubes: 6CA7/EL-34 (2) (6550’s can also 3CES B 3.0 3 X 156 2 30
be used) 6ANS, SU4GB Size: 9” x 9” 65" high. 3DT6 P 3.0 3 X 1567 2 30
75 4B58 T 4.2 4 X 12 3 30
net | i 4.2 4 X 67 8 30
5A51 D 5.0 2 4 1
D 5.0 2 6 10
Dynaco 0u[pul 4 SBRS r 50 4 679 8 30
" i 5.0 4 X 12 3 30
) t 5BT8 1 5.0 4 S 678 9 30
g ITANSIOrmers D 50 4 1X- 3 »
D 5.0 4 2Xe 3 47
’ ! Featuring para-coupled 5V3 D 5.0 2 4 10
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Certified Record Revue
(Continued from page 358)

will find interesting and attractive. Not the
least of these attractions is the common de-
nominator of all Tchaikovsky scores . . . the
essential lyricism and the melodic resources.
The melodic line here is subdued, but none-
theless contributes much to the beauty of the
score. The 4th and last movement of the
“Suite” is as famous as the first three move-
ments are obscure . . . the well-known much
played “Theme and Variations.” This read-
ing by Boult is well thought out and moves
along with judicious tempi. The sound also
adds to the attractions of the disc, with the
strings especially noteworthy for their smooth
projection. Both sound and performance-
wise this recording is infinitely superior to the
Goehr version on a Concert Hall Societv disc,
the only other recording in the catalogue.
Recommended.

BACH FOR PERCUSSION
New York Percussion Ensemble econ-
ducted by Harold Glick. Audio Fidelity
AFLP1812. RIAA curve. Price $4.98.

If you think the title of this disc is con-
fusing, wait until you hear it! A gent named
John Klein, a very versatile fellow who has
composed quite a number of classical works
and who has arranged music on shows like
the “Hit Parade” and “‘Stop the Music,” has
transcribed three of Bach’s great organ works
for percussion! The “Toccata and Fugue in
D Minor,” the great “G Minor Fugue” and
the “Toccata in ¥ Major” get the treatment
and the results are quite unlike anything
you've ever heard. There will be many who
will dismiss this as utter nonsense. Others,

like the hi-fanatic will greatly enjoy it from
the aspects of sound alone, and undoubtedly
many serious musicians and musicologists
will appreciate the ingenuity of the structure
and scoring and the remarkable percussive
textures Mr. Klein achieves. If you listen
closely, the rhythmic patterns of the Bach
works are easily discernible. Probably the
biggest sales will be to the hi-fi nut who
wants to really gorge himself on percussion
and transients. Among the instruments that
are heard with superb fidelity are tympani,
bass drum, snare drum, claves. woodblocks,
tambourine, small and African tom-toms,
bongo drums, tam tam, boombams, triangles,
cymbals, finger cymbals, conga drums, tim-
bales, cowbells, etc., etc. Whew!

BERLIOZ

FAMOUS OVERTURES
L’Orchestre de la Societe des Concerts
du Conservatoire de Paris conducted by
Albert Wolff. London LL1297. RIAA
curve. Price $3.98.

There will be people who pity conductor
Albert Wolff because the poor man never
seems to be able to record anything but
warhorses. On the other hand, you can hardly
blame London for this state of affairs, because
everything Wolif has done for them, he has
done so well that the records are best sellers.
Wolff seems to have a peculiar knack of tak-
ing even the lowliest potboiler and giving it a
new enough twist to make it newly interest-
ing. Of course, the fact that he has also re-
ceived some of London’s very best recorded
sound doesn’t hurt matters! Here we find
him holding forth with Berlioz overtures;
“Le Corsaire,” “Les Francs-Juges,” “Le Roi
Lear” and “Roman Carnival.” While no
match for Berlioz champions like Beccham
and others, his readings are more than accept-

able. No feet dragging here . . . all are nicely
paced with brisk, spirited tempi. The or-
chestra no doubt deriving inspiration from its
native repertoire plays very well and, as usual,
Wolfi has been favored with a hugely propor-
tioned “big-hall” sound, whose rich resonance
is complemented by sparkling detail. A de-
lightful recording.

BEETHOVEN
PIANO CONCERTO NO. 4
IN G MAJOR
Claudio Arrau, pianist, with Philhar-
monia Orchestra conducted by Alceca
Gallicra. Angel 35300. RIAA curve.
Price $4.98.

Augel keeps on adding illustrious names to
its roster of artists. Here is newly-signed
Arrau’s first effort, a splendid reading of
Beethoven’s “4th Piano Concerto.” Also be
it noted that Angel has contracted the famous
Jose Iturbi, and some of his particular key-
board magic will no doubt reach us soon.
Arrau’s tenure with Columbia was not very
happy, although several notable recordings
were made. To me, he has always seemed a
sort of “orphan pianist,” not well understood
and talent largelv misused by the companies
recording him. It would seem that Claudio
has found a happier niche with Angel, at least
on the basis of this first effort. This is a
beautiful recording, equalled by few and su-
perior to most of the 14 other recordings
in the catalogue, His is a warm, highly ex-
pressive reading, not without its tougher fiber,
but lacking the huge power of the Backhaus
or Schnabel versions. His mood is reflective
rather than dominant, but this detracts little
from his smooth, unmannered exposition of
the score. Of the sound afforded Arrau, there
is no doubt that this is the most pervasively
realistic among all the other recordings. The
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liquid in its projection, there is no transient
overload or ringing, no hammer-action sound
to spoil the illusion of presence. Galliera con-
tributes a well-balanced, nicely-paced or-
chestral accompaniment in fine rapport witb
the soloist. An auspicious debut by Arrau on
the Angel label,

DEBUSSY

LA MER

NOCTURNES
Boston Symphony Orchestra conducted
by Pierre Monteux. Victor LM1939.
RIAA curve. Price $3.98.

“Papa’” Monteux has been guest conducting
with his old orchestra, the Boston Symphony,
and now and then Vicior issues the fruits of
some of these sessions. This “La Mer” has
much to recommend, being a better perform-
ance than most in the catalogue, but like any
recording of this work it must inevitably
stand comparison with Toscanini’s glorious
reading. No, it doesn’t equal that impas-
sioned tour-de-force by tbe Maestro, but it
has virtues of its own, virtues which are really
a reflection of Monteux’s feeling for the score.
He brings to the work order without fussi-
ness, tempi which are brisk but not head-
long, and warmth but not passion. The
result is easy listening, a confidence in Mon-
teux’s orchestral mastery, even though his
white-capped sea is subsidiary to the tempest
of Toscanini’s. Soundwise this is one of the
best in the catalogue with fabulous string
sound from the Boston plavers, as well as
bright brass and sharp percussion. “Noc-
turnes” receives a well-rounded performance,
excelled only by Stokowski’s version. Here
too is first class sound with particularly good
quality from the chorus in the “Sirenes” sec-
tion.

GRIECG

PEER GYNT SUITES NOS. 1 AND 2
IPPOLITOFF-1V ANOFF

CAUCASIAN SKETCHES
Hollywood Bowl Symphony Orchestra
conducted by Felix Slatkin. Capitol
P8329. RIAA curve. Price $3.98,

Slatkin is a more than ordinarily percep-
tive conductor who has done some notably
good work for Capitol. Even here, saddled
with these warhorses, he does an excellent
job. He is more successful in his reading
of the “Peer Gynt Suites” than Ormandy
who is his only close competitor, although
his orchestra is no match for the Philadelphi-
ans. The popular “Caucasian Sketches” are
given a good performance and the sound
quality of both this and the “Peer Gynt” is
some of Capitol's best. Recommended.

BEETHOVEN

SYMPHONY NO. 5
SCHUBERT

UNFINISHED SYMPHONY NO. 8
Boston Symphony Orchestra conducted
by Charles Munch. Victor LM1923.
RIAA curve. Price $3.98.

Ordinarily, with 15 or 20 recordings of a
given work in the catalogue, any further
duplication is a case for howls of dismay.

| And while in most respects a new Beethoven

“5th” is hardly cause for rejoicing, there is
the saving grace with this work (if with no
other) that this new recording might be it

. . at last the Beethoven “Sth.” Alas, this
effort by Charles Munch achieves the same
thing as a number of others . . . a very close
miss . . . but no hit. The definitive Beetho-
ven “Sth” is not yet, and for that matter may
never be. Taken for itself, however, this is
one of the best available. Munch has chosen
brisk tempi, generally well suited to his de-

| mands from the orchestra, and if he had not

dragged the andante in the second movement,
we might have had something. He elicits

www americanradiohistorv com

some wonderfully expressive sound from his
great orchestra and the tumultuous finale is
perhaps better done than in any recording so
far available. The real value of this record-
ing aside from the generally excellent per-
formance is the sound. Once in a while, at a
recording session with no change of technique
involved, everything just “clicks.” Whether
it’s the hall with that particular repertoire,
the temperature in the hall, the spirit of the
musicians, whatever it is . . . it happened in
this recording. This is Boston Svmphony
sound which in its warmth, its inner detail,
its cleanness of string and brass and wood-
wind, and its spacious acoustics I have not
heard before. It is quite a wonderful efiect
and makes this record a desirable buv if for
no other reason. The Schubert “Unfinished”
gets a good but not spectacular performance,
but it too in lesser measure shares the bounty
of good sound. Try this and see if you concur.

BARTOK

SECOND SUITE FOR ORCHESTRA
Minneapolis Symphony Orchestra con-
ducted by Antal Dorati. Mercury MG
50098. RIAA curve. Price $3.98.

With so much duplication of repertoire go-
ing om, it is alwavs a welcome task to re-
view a record premiere, especially when it is
a work by an acknowledged master like Bela
Bartok. This first LP of his “Second Suite
for Orchestra” is poing to be hard to beat if
there are subsequent editions. For one thing,
Dorati who was a friend and pupil of Bartok
brings his authority to the reading. For an-
other thing, this has sound that defers to
none in matters of wideness of frequency and
dynamics and lack of distortion. This colcr-
ful score is a product of the voung Bartok.
completed in 1907 when he was 26. As such.
while it does not have as much of the wild
atonalities and dissonances of his later works,
these elements make brief appearances
throughout the score. The work is essentially
rhythmical and Iyrical and is consequently
easier to assimilate than the later scores. As
with most Bartok it is full of contrast and.
needless to say, lends itself very well as a
vehicle for modern hi-fi recording. While not
as spectacular in the direct sense as other
Mercury recordings, it is equally amazing in
a different way . . . there are thin gossamer
sound textures here which are as difficult to
record as the most florid percussion and
brass passages. The fine delineation of harn
and tympani over bassoon and other wood-
winds in the finale and string and woodwind
textures in other places is a recording chal-
lenge that has been met most successfully.
I have no knowledge of the score but Dorati
never seems to be in any -difficulties and he
receives splendid support from his orchestra.
This might be a good score for an introduc-
tion to Bartok’s music, and if there are still
some readers who have not made the ac-
quaintance of Bartok, this is less likely to bite
you than most of his other works.

FLOTOW
MARTHA (COMPLETE OPERA)

Feruccio Tagliavini, tenor; Carlo Ta-
glibue, baritone; Pia Tassinari, con-
tralto; and Elena Rizzieri, soprano with
symphony orchestra and chorus of Ra-
dio Televisione Italiana (Turin) con-
ducted by Francesco Molinari-Pradelli.
Cetra B1254. RIAA curve. Price $9.96.
Two discs.

The second recording of “Martha” in the
LP catalogue, this will be welcomed by many
for a variety of reasons. It has a far better
cast than the Uranig recording, the sound is
infinitely better, it is now two records instead
of three and thus cheaper. Infrequently per-
formed in this country, “Martha” still enjoys
quite a vogue in Europe. More often than
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not “Martha” has come to mean in this coun-
try, the famous tenor aria “M’appari,” and
in the late thirties this was even made into a
popular song. For those interested in opera,
there is much more to this sparkling score
than that onc aria, and a listen to this ex-
cellent performance will be worth your while.
Taghavini is well cast as Lionel, for the de-
mands of the role are not taxing to his voice
except for the aria, which he assavs with but
little straining. Pia Tassinari is her usual re-
hable self as Nancy, Tagliabue is in good
voice as Plunkett, The other singers are com-
pletely unknown to me, but do well enough.
Rizziere as Lady Harriet (*Martha) has a
pretty voung voice, with some unsteadiness
in her higher register her main shortcoming.
Pradelli deserves a lot of credit for holding
the production together so well and for his
excellent work with chorus and orchestra.
Nice sound here, with veices well projected
and good balance between vocal and or-
chestral elements. A desirable recording of an
unjustly neglected work.

VERDI
AIDA (COMPLETE OPERA)
Maria Callas, soprano; Fedora Barbieri,

mezzo-soprano; Richard Tucker, tenor;
Tito Gobbi, baritone; Giuseppe Modesti,
bass and soloists with the orchestra and
chorus of La Secala (Milan) conducted
by Tullio Serafin. Angel 3525C. RIAA
curve. Price 815.94. Three discs.

This is a fabulous new production of
“Aida” from dngel. You might say that this
is the final entry in the sweepstakes for re-
cording of choice, the London and Victor en-
tries having appeared earlier. For those opera
lovers who have put off making their pur-
chases until all entries were in, I feel sorry.
Not that they have waited unnecessarily, but
that the final choice is still more complicated
now. In the last analvsis, I think vou will
probably have to ignore the critics and make
vour own decision based on your preferences
for some artists versus your prejudices against
others.

To illustrate what I mean take the role of
“Aida.” In this new Angel we have the
fabulous Maria Callas. Her voice is not gen-
erally acknowledged as being too pretty, but
none of the other “Aidas” can hold a candle
to her acting. Her dramatic intensity, which
she manages to project in her voice, is some-
thing that few opera singers have and she is

unlikely to be surpassed in this respect. In
the London set we have Tebaldi as “Aida”
with her supremely beautiful voice. Few will
deny that in terms of sheer vocal beauty she
has any peer . . . yet her acting while fair
cnough, is far from the Callas brand. And
what about Milanov, the Victor “Aida”,
whose power is equalled by netther of the
others and who has quality in her voice and
is also a fair actress? You see what I mean?
The same thing could be applied to the role
of Radames. Among tenors Tucker, del
Monaco, and Bjoerling, which one is the
best singer, acior, or combination of both?
Truly among the three prime versions there
would scem to be an embarrassment of riches.
Oi course there is also the matter of the sub-
sidiary roles and the chorus and what kind of
periormance is offered by the various con-
ductors. Too bad evervone can’t have his
ideal cast in one album, but that’s the way it
1s and choose you must.
Here is my own choice and my reasoning
hate me for it if you will. All factors
considered, among the three, this new dngel
gets my vote. Prime factor I admit was Cal-
las. Her portrayal was to me the most hu-
man, the most believable, even if her voice
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NOT EVERYONE
APPRECIATES
THE HARTLEY

It is a proven, scientific fact that musi-
cal sounds DISCRIMINATE. They give
more listening pleasure to one person

than any other, due to the ability of
i some blessed ears to hear true pitch.
These of you who belong to this for-
tunate group will truly understand and
appreciate the greatness that is the
Hartley 215 Speaker system.

THE SPEAKER
THAT PRODUCES NO SOUND

Whether it be a fanfare of trumpets
or the roll of a drum, the sound of the
instruments — nothing else — comes
through the Hartley Speaker system.
It is free from resonance — free from
distortion. Laboratory tests confirm this
statement.

REALISTIC HIGH FIDELITY

Substitute o Hartley 215
in ony system and im-
mediately you will hear
the amazing difference.
Designed by H, A. Hart-
ley, famous oudio con-
svltant, it will pravide
you with the best sound
repraduction  possible,
outperforming speakers
of larger size.

Hartley 215

Speaker Systems

The renowned Hortley
Boffle with one. two,
three ar four drivers.
Prices start ot $115.75
for the camplete system.
At fronchised dealers
or write for details;

HARTLEY PRODUCTS CO.
DEPT. 10 » 52] East 162nd Street
New York 51, N, Y,

LUdlow 5-4239

Now available of:

Center Camera and | Beil Laboratories

Hi-Fi Exchange 2119/, West Colorado Ave.
1367 Ave. of the Americas Colorado Springs
New York 19, N. Y, Colorade
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| 'could not match the luminous beauty of Te-
baldi. For Radames I would have preferred
del Monaco, but if I want Callas I must take
Tucker in this role. And though he strains
and bellows occasionally, there is less dispar-
ity amongz the tenors and Tucker’s job is
good enough. As far as Amonasro is con-
cerned, I would have chosen Leonard Warren,
but Gobbi has the job in this Angel set and
runs a close second to Warren in vocalizing
and about equal in acting ability. For the
other roles the choices in the Ange! were not
always what I would have preferred, but the
average was good enough.

Two big final factors decided me . . . by
| far the best conducting was that of Serafin.
| Erede on London is a good opera man, better

on some works than Serafin, but neither he
nor Perlea in the Victor set managed such a
well-integrated, nicely-paced reading. The
| other factor was the superb sound of the
Angel discs. The Victor is passably good but
not outstanding, the London a very fine re-
cording some yvears back, is showing its age.
Solo work in the Angel set, both male and
| female was exceptionally well miked, the
voices coming through with perfect defini-
tion. The choral and orchestral work is of
very high order, with no “blast” or fusion
| that was noticeable. Very good string, brass
and woodwind sound and the whole wrapped
in live sounding spacious acoustics. Through-
out the work frequency and dynamic range
| was very wide, and there was no audible pre-
or post-echo from the grooves. Summing up
. . not a “perfect” recording by anyv means
but for me the most convincing “Aida” now
in the LP catalogue.
|

VERDI
| LA FORZA DEL DESTINO
(COMPLETE OPERA)
Renata Tebaldi, Mario del Monaco, Et-
tore Bastianini, Cesare Siepi, Fernando
Corena, Giulietta Simionato, and others
with chorus and orchestra of L'Accade-
mia di Santa Cecilia (Rome) conducted
by Francesco Molinari-Pradelli. London
XLLA37. RIAA curve. Price $19.92.
Four discs.

Any dyed-in-the-wool opera [over will take
note of the cast in this recording and prompt-
ly shout Hallelujah! Without doubt, this is
one of the most magnificent casts ever as-
sembled for the Verdi masterpiece. If the
Metropolitan were able to present as impos-
ing a production, the afficionados would beat
down the doors! In many ways any com-
parison of this recording with the Angel re-
cording, its only worthwhile competitor, is
similar to the situation with “Aida.” But the
issues here are more clear cut. True, the
principals in each cast are virtually identical
in “Aida” and “La Forza”, but what is a good
and a comfortable role for a given artist in
one opera, is not necessarily so in the other
opera. I'll grant that the perfect cast for any
opera (that is, perfect for everybody’s in-
dividual taste) has never been assembled.
| There are one or two roles in this recording I

would prefer to see handled by others, but
by and large, this is to me the most generally
lsatisfactory group of singers I have ever
heard in this particular opera, either live or
recorded.
Space does not permit much analysis, but I
{ can say that the vocalizing and general char-
acterization of del Monaco as Don Alvaro is
outstanding, definitely one of the best things
he has done. Tebaldi is a golden-voiced and
utterly convincing Leonore, Bastianini as Don
Carlo exhibits a richly resonant voice, beau-
tifully controlled and he sounds better here
than in any other role I can remember. Siepi
as Padre Guardiano is in particularly fine
voice, its deep richness wonderfully projected.
And one’s regard for Simionato grows the
more she is heard. As Preziosilla she is su-
| perb, for her voice is really lovely, and acting
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really good. Many of the subsidiary roles are
handled by singers of considerable artistic
stature and, on the whole, the results are
highly gratifying,

Old Maestro Pradelli is in charge of pro-
ceedings and, as usual, he elicits some wonder-
ful playing from his orchestra, maintains a
good balance between orchestra and chorus,
and generally keeps things running along
smeothly, Except for a little too fast a pace
in the final act, his tempi are all quite rea-
sonable. Most outstanding in this album is
the sound, which is one of the most satisfac-
tory recordings ever made by London. The
balance is nigh perfect, the acoustics are spa-
cious but not overdone, frequency range and
dynamics are as wide as most symphonic
material. The voices have a pure clear defi-
nition that makes for easy intelligibility,
and the orchestra is good sounding too, with
bright string tone, crisp brass and percus-
sion. Pre- and post-echo, the curse of many
an opera recording is almost totally absent
here. All in all, this is one of London’s most
stellar achievements in recorded opera.
Highly recommended.

ROSSINI

FIVE OVERTURES
London Symphony Orchestra conducted
by Pierino Gamba. London LL1366.
RIAA curve. Price $3.98.

Not too long ago Gamba was a child prod-
igy in a strange field . . . conducting. Dis-
missed by many as mere sensationalism, the
young Mr. Gamba has evidently weathered
the storm and if we can judge by his picture
on the album cover, he is considerably ma-
tured. He conducts the “Siege of Corinth,”
“Il Signor Bruschino,” “La Cenerentola,”
“Tancredi” and last, but not least, “William
Tell” overtures. He is no slouch either . . .
he knows how to control his forces quite well
and his readings are quite acceptable. Of
course he doesn't equal the refinement and the
fire and dash that Toscanini and others have
brought to these scores, but that’s hardly a
fair comparison. Main advantage here is the
resplendent sound, by far the best available
for these works. Nice incisive strings, bril-
liant brass, and some notably accurate per-
cussion combine with the fine acoustics for
exceptional realism. If you have kids who like
the “Lone Ranger,” and you have a good hi-
fi system, you can now have the dubious
pleasure of playing for them the most hi-fi
“William Tell” in existence!

CHOPIN

LES SYLPHIDES
STRAUSS, JOHANN, ]JR.

GRADUATION BALL
Boston Pops Orchestra conducted by
Arthur Fiedler. Victor LM1919. RIAA
curve. Price $3.98.

A happy combination this, as played by the
inimitable Boston Pops. “Les Sylphides” has
been done many times before, a notable ver-
sion being that of Desormiere on London, and
while that was a splendid recording and a
good reading, we’ll have to give the blue rib-
bon to Fiedler and his men. They are blessed
with a more modern and felicitous sound,
better acoustics for one thing and cleaner
string tone for another. Main point of su-
periority however is the Boston players who
are quite a few rungs above the men of the
Paris Conservatory Orchestra. With “Grad-
uation Ball,” Fiedler has stiffer competition
from Fistoulari on London, in both matters
of sound and performance. The London was
a very good recording and this just squeaks
by as somewhat better in detail and wider in
dynamics. Performance-wise Fiedler hurries
things more than Fistoulati and the thing
that saves him and makes it an exciting read-
ing is the ability of his Boston men to play
fast while keeping everything