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E’D\érybﬁe’s' putting in
a good word for

ALUMINIZED
PICTURE

TUBES |
LUMILAC* /

_ : - e .

o E”;(cargts' from correspondence in Raytheon's files.

L= . - S e T e L

*LUMILAC — a lacquer especially Qﬁlénded'%nd used exclusively

. by Raytheon — is the secret of the Asbgeri&rit,y' of Roytheon
Alyminized Picture Tubés. It produces a smooth unbraken surface for

. the pure aluminum coating, yet leaves no 99;-3@96 g rgsiat)esﬁ;ﬁ

_ which could impair cathode emission ond shorten tu - i

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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§Good Jobs for
! a skill

1 ;hére are Plenty
L Men with Know-how an

o o

17" Picture Tube, Components
for a TV Receiver, Scope, B
Signal Generator, HF Probe— i
all included in introductory

price under $200-Easy Terms

If you want to go places in TV servicing, vou
will act quickly to find out what you get, what
you practice, what you learn and how NRI’s
new course in Professional Television Serv-
icing will help you advance through better
technicul knowledge and training. See pictures
of equipment supplied. read what you practice
in book offcred FREE to ambitious men with
some knowledge of Radio or TV fundamenials.
Find out about this ALL PRACTICE Profes-

sional TV Scrvicing Course now.

o
* /"L 1 Dept 5KET, 16th and U Sts., N.W.

COUPON BRINGS IMPORTANT ! ¥imson o

}'10\\‘ TO Please send myv I"RFE cony of “How to Reach the Top in TV Servicing.”
i l T understand no salesman will call.
ReacH THE
e I x A
g AME. o e B, ECALE LT
1()!) G his book 1 indge fi If h hi ill l
| ret this book and jndge for voursel ow this course wi
IN TV § forther your winbition to reach the top in TV Servicing l Address. ... ey
WEES . § or help to build « wore secure business of vour own in
SERV ICING TV. Many of tomorrow’s top UV Servicemen . . . men l Gi 7z S
] ‘h e gy N e o R lel. UHF. VHT l LEY i ook a0 o L. 3 vone tate. .. .. SR
WB0 can service asy ntake. any model. s or APPROVED MEMBER National Home Study Council,
Color TV . . . will be graduates of this training. Mail

the conpon now. There is no obligation.

lew ALL PRACTICE Method
trains you at home to hecome
aProfessional TV Serviceman

You learn the time saving techniques,
methods used by top TV Servicemen

This is 100% learn-by-doing, practical training. NRI supplies all neccssary .
equipment, all tubes, including a 17-inch picture tube; and comprehensive
manuals covering a thoroughly planned program of practice. You learn how
experts diagnose TV receiver defects quickly. You easily learn the causcs of
defects-——audio and video—and how to fix them accurately.

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

Professional techniques. UHF qnd COLOR Creqte
Growing Opportunities

To cash in on the present UHT and the
coming COLOR TV boom you’ll need
the kind of knowledge and experience
NRI’s Course gives. You'll get practice
installing front-end channel selector
strips in modern UHF.-VHF receivers.
You learn UHF servicing problems and
their solution. Mail the coupon now.
Discover how NRI’s new course in
PROFESSIONAL TELEVISION SERV-
ICING 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 exve-
rience or some Radio ]
school training, thig
course 18 FOR YOU.
Mail coupon today. Ad-
dress National i
Institute. Dept. 5KET,
1 . 16th and U Sts., N.'W.,,
;o L Washington 9, D.C.

r----—--mmmunn-—

NOW

3 ) National Radio Imstitute

Lm_-------------—-—--d

RADIO & TELEVISION NEWS is published moathly by Ziff-Davis Publishing Company. William B. Ziff, Chairman of the Board (1946-1953), at 64 E. Lake St.,
£ 9

Chicago 1, Il Entered as second-class matter July 21, 1048, at the Post OfM

ce, Ch.uca‘.o. Ill.. under the act of March 3, 1879. Authorized by Post Office Depart.

ment, Ottawa, Canudd, as second-class nuitler. SUBSCRIPTION RATES: Radio & Television News—one year U, S. and possessions, and Canada $4.00; Pan-American
Union eountries $4.30; all other foreign countries $35.00.

October, 1955
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Western Adv. Manoger
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COVER PHOTO: E. C. Harrington of
National Company checks 8 kc. po-
sition selectivity curve during devel-
opment of the company’s new NC-300
amateur receiver. See pages 96-97.
(Ektachrome by National Company)
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A Job? Or a Profitable

Tired of the job that's ‘‘getting you nowhere’'? Sick of lacking the
money for many of the things you need? What's the answer?
A good job or your own business in the growing field of Tele-
vision — that's been the answer for thousands much like you.
Thousands who had no previous technical experience, but who
filled outa D.T.l. coupon — like the one at the bottom of this page
— and found it a turning point in their lives!

HERE’S HOW IT WORKS

With the D.T.I. Home Program you get close attention from men long exper-
ienced in teaching Television, Radio and Electronics. Right in your own home
you get laboratory-type equipment, step-by-step illustrated lessons, the new
exclusive ELECTRO-LAB," and movies to make important principles clear.
You perform over 300 practical experiments. You may even start a profitable
part time repair business before the program ends — earn money whiie you
learn. Full time Residential training in D.T.l.'s great Chicago laboratories
also available.

FOR 24 YEARS D.T.I. has been training and helping ambitious men get jobs
that pay real money. You'll find these men in TV and Radio stations . . . in
service work . . . in modern plants . . . in development work . . . in their own
profitable business . .. and in many other interesting electronic opportunities.
Like to put yourselfin that picture?

WE HELP YOU GET STARTED

A D.T.l.trained man is wellregarded! Qur contact with employers of Television,
Radio and Electronics personnel is wide and effective. When your program is
finished, we help vou get placed. IF YOU'RE DUE FOR MILITARY SERVICE, he
sure to get the special information we have for you! Mail the coupon NMOW!
*Trademark

MEMBER OF NATIONAL HOME STUDY COUNCIL
“One of America’s
Foremost Television
Training Centers”’

1

| CHICAGO 41, ILLINOIS
FORMERLY

DEFOREST'S TRAINING, INC,

QOctober, 1955

gPPORTUNITIE.
___ JHEVISION

| goow PAY! [ own

el

MONEY
| IN TELEvISION

RAGIO
ELECTRONKCS

DeVRY TECHNICAL INSTITUTE

§

Your Business
S———

/

/
/
/ < \

|

L

MOVIES SHOW YOU HOW!
We lend you a projector and
16 reels of film. See important
principfes made movie-clear.
A real learning advantage!

PRACTICAL “DO-IT-YOUR-
SELF"” WAY of teaching helps
you learn-by-doing. Remark-
able Electro-Lab wiring guide
helps cut learning time.

BUILD YOUR OWN EQUIP-
MENT! You build, operate,
and keep electronic test in-
struments most used on actual
jobs. No need to buy this
costly equipment later.

LEARN WHILE YOU EARN.
As you progress with your
training, you'll have both the
instruments and the know-how
for extra income. Mail the
coupon NOW.

Yo o fin il AA

S IV |

W
"TRAIN AT

HOME

f

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago 41, IlI.

IN YOUR

Wi

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

Dept. RN-10-1

Name Age
(PLEASE #RINT)
Street Apt.
City Zone State
4 DTI'S training is available in Canada.

www americanradiohistorv com
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CAB NART 56

MODEL 10
MODEL 17
MODEL 21
MODEL 22
MODEL 27
MODEL 28
MODEL 27U @
MODEL 28U @
MODEL 65 @
MODEL 70
MODEL 7112
MODEL 7115
MODEL 90
MODEL 91
MODEL 90U
MODEL 97U
MODEL 800 ®
MODEL 800U @
MODEL KR-3 -
MODEL KR-3U 1

o

MODEL ST-9

" MODEL 65

. +» . storage

for tape recorder, furnfable,
record changer, tuner, amplifier
and speaker, if desired.

® 16 NEW EQUIPMENT CABINETS

Rebel 3 Rebel 4 Rebel 5

CABINART SPEAKER SYSTEMS

KIT27K @
KIT28K ®
KIT 80

KIT 8112
KIT 8115
KITK-3 @
KIT K-4-12
KIT K-4-15
KIT KST-1
KIT KST-2
KIT KST-3
KIT KST-4
KIT KST-5
KIT KST-6
KIT KST-7
KIT KST-8

KIT KST-9

MODEL 27K
MODEL 28K

®* TWELVE NEW HI-FI KITS

ACC-1
ACC-2
ACC-2U
ACC-3
ACC-4
ACC-5
ACC-6
ACC-7
ACC.7A

TURNTABLE BASE
WITH LEVEL

AND LEVELING
DEVICES

RECORD
CABINETS
. 3 SIZES

D ENTHUSIASTS.

Factory and Offices:

®
-~

Each CABINART design is an engineer’s
answer to an individual hi-fi equipment
storage problem. Each cabinet, prop-
erly’used, is a designer's expression of
the elements of good furniture design.

1f your hi-fi dealer does not stock
Cabinart, write for the name of our
nearest Cabinart dealer or mail order
house.

B'klyn . N. Y.

CABINART ‘56 CATALOGS:

. EQUIPMENT STORAGE

. EQUIPMENT/ENCLOSURE KITS
. REBEL HORNS & SPEAKERS

. THE CABINART STORAGEWALL
. HI FI ACCESSORIES

UhhOn—=

The pioneers in high fidelity radio furniture

@® 99 N. 11th §t&. @  Brooklyn 11, N. Y.

Cabinart is @ division of G & H Wood Products Co., Inc,
RADIO & TELEVISION NEWS$
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Have You ever seen

or hea;‘d of the

Exponential Antenna?
You have not, for until

now it was unknown to
the engineering worid.

WHAT IS EX(@ ?

EXPO, the exponential antenna, represents an

historical technical advance that eliminates the

crippling frequency limitations of all known antennas

. MODEL XO2—2 BAYS
by the use of exponentially curved elements. i

The ultimate in antenna: design! One antenna for

all 82 channels with gains progressively increasing

with increase of frequency. This principle recently

discovered® is the basic answer to the limited band-

width problem. There is no need for multiple antenna

installations or other expedients to gain slightly wider e L0
p x a5 A0
bandwidth operation. : - 405° o %?*G“w 0 &
P - ab oot sP°” i
o o / ¥ % e e ba‘\d’
4 o0 2 Bon® “-ﬂg\ef e Taae TR0 1
Y\_’b ) b “efe . XA
& wet® MRS A oo i\% 22> 08 A s M N ,«'ﬁ“‘ i
_ e cred 105 :‘0“(\5"“? e Ssat\l aes® Ya'\,%“
- e
Higher gains -ﬂxG; nar® 2 e v % “e?“ a“xe“z g8
“ [ o jon R & 3
—one antenna T et ere ” o 002°
ot o 0% 4 ned 3 e® o 8V o0
< ‘ 33 30 0o uS
—~one transmission line W et T gead® Q)% e
0ne [aY SE S o0 1
K % ' ' & y, X0 (\‘e““a 3 bﬂaa‘d > ne e
- one installation. ot o ® g 27 et Ly ¢ 800
: : exe“e Ao The xoF wo {XGG)&O x/’&,e““
That is EXPO. AS eC e ¥ jred
ik i 420 Gowef.e Odzx,o Yei\’en’w?e 40 9% ges?
€ 3O 3 tef | il 2
. ae s o PR 30
3 he 3 2
; 5, x 2% e ¥ AoY T e o Wt €
Servicemen will appreciate the ease resa -l R S ;
2 % . : ae i Wn> 25 i
and speed of installing EXPO: - o RS
; 5 s AN
3 . 2787 ad :
occupies less space — pleasing appearance — etk =4 ' 0
supreme performance. Its performance selis it for you. .
Wili you be among the first to see it perform? Consult e . :
your distributor, or for further information, write: ‘HOLLOWAY ELE"CTI‘Z‘O?N]&S CORP.
" 1 4 , Fort Lauderdate, Florida

*Patent applied for.

fis
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VARIABLE D*

CARDIOID

DYNAMIC MICROPHONE

Every public address installation
...every tape recorder...radio
amateur rig...can have all the
advantages of the E-V Variable D*
principle now used to give better
quality in television and broad-
cast service. This new high-
fidelity “664" has a uniform
cardioid polar pattern, at all
frequencies. Provides such high
front-to-back discrimination

that unwanted sounds are reduced
by two-thirds, without close-
talking boominess...gives clear,
natural reproduction of voice

and music...almost doubles
working distance from microphone.
Exclusive E-V-features make the
‘664" highly resistant to
mechanical shock and climatic
conditions ... guarantee extra
rugged service indoors and out.
Can be used on floor or desk
stand or carried in hand.

Mode] 664. Variable D* Super-
Cardioid Dynamic Microphone.
Uniform response 60 to 13,000
cps. Output level -55 db.
Impedance 150 ohms and Hi-Z,

Exclusive Acoustalloy diaphragm_ _

Breath-blast filter. Pressure
cast case, satin chrome finish.
18 ft. cable. List price $79.50
*E-V Pat. Pend.

%, TR 5 i 0, 0 I W
" | | AXIAL RESPONSE |
D] e e S

o e ) et ]

Arn gt

RESPONSE 180° OFF AXIS

& T e ava sieams s wee e | osee oeeo Tudee

P

FRtouDRY ™ CALS PR Secom
Smooth, peak-free response and
high output permits higher
sound level without- feedback.
See your E-V Distributor

or write for Data Sheet.

EledieYotes

ELECTRO-VOICE, INC. » BUCHANAN, M.lf.l'l_
Exporl: 13 E. 4ﬂl|'| St. M.Y. 16, Cables: .ﬁ-rhlh

THE

EDITOR

SCATTER COMMUNICATIONS

NEW term, familiar tc the military,

but almost unknown to readers of
the technical press is fast reaching a
prominence’ that may equal that of
television or radar. It is “forward-
scatter,” a name applied to the mech-
anism encountered in radic wave pro-
pagation which now affords a remark-
able new means of communication.

“¥orward scatter” is the phenome-
non of putting a v.h.f. or u.h.f. signal in
an area, where under the classical
definition, it does not belong. Waves
between 40 and 80 megacycles will nor-
mally pass through the ionosphere
without sufficient refraction tc permit
reception much beyond the immediate
horizon. The military have found, how-
ever, that given a high er.p. these
waves will return to earth between 700
and 1200 miles from the transmitter.
The returned signal is garbled and not
suitable for voice communication, but
can be used for frequency shift keying
or multiplexing. Signal strengths are
weak and according tc information
available at this writing are received
with a 99.9¢% reliability—something
which cannot be done on any other
channel ocut of the line-of-sight.

The military has taken advantage
of this new system and currently has
a link working between Maine and
Thule, Greenland. Indications are
available pointing to a v.h.f. link from
Maine into Scotland and England.
Should such a link be installed it will
be the first time that propagation con-
ditions have been better and shown
greater reliability than the terminal
transmitting and receiving equipment.

Such v.h.f. “forward scatter” is
caused by ionospheric discontinuties in

- the upper D and lower E regions (50

to 65 miles above the surface). The
u.h.f. “forward scatter,” on the other
hand, is caused by tropospheric dis-

* continuties below 30,000 feet in alti-

tude. The latter mechanism, which is
theoretically  related to ionospheric
scattering, appears capable of travers-
ing 200 to 250 miles. Unlike the gar-
bled scatter from the ionosphere, the
scatter from the lower atmosphere re-
tains excellent fidelity. Recent an-
nouncements by the Bell Labs indicate
that excellent TV signals have been
consistently propagated over 200-mile
hops.

Initial experiments by the military
with v.h.f. scatter took place on 49.8
megacycles between Cedar Rapids,
Iowa and Sterling, Virginia. Numerous
radio amateurs operating in the 6-
meter band will recall the “big signals”

wwWw americanradiohistorv com

on 49.8, 49.7, and 49.6 megacycles from
1952 to 1954. Analyses of the data ob-
tained. from these transmissions in-
dicate that v.h.f. scatter is most effec-
tive between 40 and 80 megacycles..

The u.h.f. scatter appears to be ef-
fective over a tremendously wide range
of frequencies — probably ‘extending
from at least 800 te 7500 megacycles.
Some Bell Labs experiments have been
made around 3700 megacycles and oth-
ers at 5050 megacycles, both of which
have proven to be equally efficient. At
the present time the only limitation
toward the greater use of u.h.f. scatter
is terminal transmitting and receiving
equipment.

Development and greater use of
u.h.f. scattering will alleviate the
burden of providing numerous micro-
wave relay towers for transcontinen-
tal TV and telephone traffic. Develop-
ment of “forward scattering” in the
v.hf. bands will sclve many of the
problems concerning circuit reliability.
Thus both of these phenomena deserve
the attention of our research person-
nel, but outside of the immediate use
made of v.h.f. scatter by the military
there appears to be little likelihood cof
its acceptance by the commercials
operating medium range point-to-point
circuits.

Obviously the military does not want
to keep these developments to it-
self. Present frequency allocations,
even as late as Atlantic City 1947, do
not provide for the use of the v.h.f. by
point-to-point services—especially by a
then unheard of mode of propagation!
Without this increased frequency util-
ization for 700 to 1200 mile point-to-
point circuits the commercials will
continue to suffer interruptions due to
ionospheric storms and severe crowd-
ing, or even shortages. The problem is
being very seriously studied.

Shifting of certain point-to-point
services to the very-high-frequencies
would give more channels to the aero-
nautical and maritime mobiles which
are now in desperate need of additional
frequencies between 5 .and 20 mega-
cycles. However, there are nc chan-
nels set aside in the v.h.f. range of 40
to 80 megacycles for the “forward
scatterers.” The question then arises, is
this valuable means of communication
to be of advantage only to the military
—or will the commercials eventually
force the abandonment of.the amateur
radio 6-meter band (50 to 54 mega-
cycles), or even the low-band TV chan-
nels 2 to 6 between 54 and 88 mega-
cycles? 500G e . OR.
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the only COMPLETE
catalog for everything
in TV, Radio, Hi-Fi and

956 - ALLIED

324-PAGE ELECTRONIC SUPPLY CATALOG

send for it today

Get aALLIED’S 1956 Catalog—it’s complete,
up-to-date—324 pages packed with the
world’s largest selection of quality electronic
equipment at lowest, money-saving prices.
Select from the latest in High Fidelity systems
and components; P.A. systems and accessories;
recorders and supplies; TV tubes, antennas
and accessories; Amateur receivers,
transmitters and station gear; specialized
industrial electronic equipment; test
instruments; new build-your-own kits; huge
listings of parts, tubes, transistors, tools,
books—the world’s most complete stocks of
quality equipment. Get every buying

advantage at ALLIED: fastest shipment,

expert personal help, lowest prices,
assured satisfaction. Send today
for your FREE copy of the big 1956

ALLIED Catalog.

ALLIED RADIO

World’s Largest Electronic Supply House

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 Hi-Fi and P.A.
units, recorders, TV chassis,
test instruments, kits, Ama-
teur gear, etc.

vltra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY

October, 1955

e Latest Build-Your-Own Kits
® P.A. Systems, Accessories

® TV Antennas, Accessories

Wl Cagott- Stooks

e All TV & Radio Paorts

e Test & Lab Instruments

e All Electron Tube Types
o High Fidelity Equipment
® Recorders & Supplies
® Amateur Station Gear

¢ Tools and Books

® Equipment for Industry

HI-FI SPECIALISTS

To keep up with the latest and
best in High Fidelity, look to
ALLIED. Count on us for all
the latest releases and largest
stocks of Hi-Fiequipment. We
specialize, 100, in TV supply
-—and are foremost in the field
of Builders’ Kits.

Industrial Elecironics

LR A i
Telephone HAY

) Send for the
leading Electronic

Supply Guide

E-----------------------------1

ALLIED RADIO CORP., Dept. 1-K-5 ]

100 N. Western Ave., Chicago 80, lllinois B

1 1

) [0 Send rrEE 324-Page 1956 ALLIED Catalog :

3 1

1

= Name ... ... ... .. 1

1 1

1 [ ]

:Aa’a’ress,.._............... ................. =

! H
LCL'ty. ................ Zone. . State. ... . ... .
-------------------------------\
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ROTORS
The Complete Line

7 models...a type for every need

Here they are .. .. the fastest selling line of rotors...
complete in every detail.. . including three models

in completely AUTOMATIC rotors! The AR-1 and AR-2
and the AR-22 which is the automatic version of

the famous TR-2. ALL FIELD TESTED AND PROVEN
BY THOUSANDS OF SATISFIED USERS!

40% sharper tuning
than any other
automatic rotor

TR-2 The heavy duty rotor with
plastic cabinet featuring “com-
pass control” illuminated perfect
pattern dial. . .uses 8 wire cable.

TR-12 Complete rotor INCLUD-
ING thrust bearing. Handsome

TR-4 The heavy duty rotor com-
plete with handsome new, modern
cabinet with METER control dial,
uses 4 wire cable.

TR-11 Sameasmodel TR-12 with-
out thrust bearing.

modern cabinet with meter con-
trol dial, uses 4 wire cable.

PRE-SOLD to millions with

the greatest concentration

pre-sold

of TV Spots in our history.

tie RADIART corrp.

CLEVELAND 13, OHIO

CORNELL-DUBILIER

SOUTH PLAINFIELD, N.J.

10 RADIO & TELEVISION NEWS
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AS A DEMONSTRATION

WILL YOU ACCEPT

without charge

ANY ONE
OF THESE

HIGH-FIDELITY

MUSIC-
APPRECIATION
RECORDS

—in a one-month trial subscription

there is a full
l ONIONEISIDE performance of
a great musical work. The rec- |
ords feature artists of recog- |
nized distinction. You listen to

isananal-
ysis of the
music, with the main features
explained and played separ-
ately, so that you can learn

ON THE OTHER SIDE

’ ﬁ Schubert’s unpnisHeD sympHoNY

Max Rudolf, conducting
The Stadium Concerts Symphony Orchestra

iy Richard Strauss’ TiuL euLenspiecers

3

=

MERRY PRANKS

George Szell, conducting
Music Appreciation Symphony Orchestra

.3 Prokofiev’s cussicat symeHoNY

m ‘Britten’s THE YOUNG PERSON'S GUIDE
wxﬁ (o~ oxE 127 pisc)

Alfred Wallenstein, conducting
Mousic Appreciation Symphony Orchestra
J.S.Bach’s suite For oRCHESTRA NO. 3
IN D MAJOR

George Szell, conducting
Music Appreciation Symphony Orchestra

H;a(qner,s OVERTURES TO TANNHAUSER

(o~ oxE 12”7 pisc)

Norman Del Mar, conducting
London Symphony Orchestra

Mendelssohn’s vioLIN concerTo
IN E MINOR
FREDELL LACK, VIOLINIST
Alexander Smallens, conducting
The Stadium Concerts Symphony Orchestra

YOU WILL ALSO RECEIVE SEPARATELY
A GLOSSARY OF MUSICAL TERMS

TYPICAL COMMENT: ""Music has been my whole life—but not until
I heard my first Music-Appreciaon Recorp did I realize how much I
had been missing when I listened to orchestral music. I subscribed
originally for my son, but quickly found that my own enjoyment of
orchestral music was increased far beyond what 1 dreamed possible."

this performance and then. ..

what to listen for.

SPONSORED BY THE BOOK-OF-THE-
MONTH CLUB, this new idea is designed
for those who enjoy good music but who are
aware, too often, that they do not listen to
it with complete understanding and appre-
ciation. There is no doubt about the reason:
most of us are not primed about what to
listen for. Music-ArereciaTioN REcorns meet
this need—for a full understanding of music
—better than any means ever devised. This
enjoyable form of self-education can be as
thorough as the Music Appreciation courses
given in many universitics.

YOU SUBSCRIBE BUT TAKE ONLY THE
RECORDS YOU WANT .. . A new Music-
ApprECIATION REecorp is issued — for sub-
scribers only — every month, preceded by
an announcement written by the noted com-
poscr and music commentator Deems Taylor.
After reading this descriptive essay you may
take the record or not, as you decide at the
time. Yo are not obligated 10 take any
specified number of records. And you may
stop the subscription at any time you
please!

October, 1955

TWO TYPES OF RECORDS ARE AVAIL-
ABLE . . | All Music-ArpreciaTiON RECORDS
are high-fidelity, long-playing records of the
highest quality-3314 R.P.M. on Vinylite.
They are of two kinds: first, a so-called
Standard Record—a twelve-inch disc—which
presents the performance on one side, the
analysis on the other. This is sold at $3.60,
to subscribers only. The other is an Anal-
ysis-Only Record—a ten-inch disc—priced
at $2.40. The latter is made available cach
month for any subscriber who may alrcady
have a satisfactory long-playing record of
the work being presented. (A small charge
is added to the prices above to cover postage
and handling.)

TRY A ONE-MONTH SUBSCRIPTION —
WITH NO OBLIGATION TO CONTINUE
... Why not make a simple trial, to see if
these records are pleasurable and as en-
lightening as you may anticipate? The first
record you choose will be sent to you at
once—at no charge. You may end the sub-
scription immediately after hearing this rec-
ord, or you may cancel any time thercafter.

—Jarmila Novotna
STAR OF THE METROPOLITAN OPERA

Siﬂetana,s THE MOLDAU  (ox oxe 127 DISC)

TO THE ORCHESTRA

AND DIE MEISTERSINGER

MUSIC-APPRECIATION RECORDS
c/o Book-of-the-Month Club, Inc.
345 Hudson Street, New York 14, N. Y.

Please send me at once, without charge, the Music-APPRECIA-
TioN Recorp checked below and enter my name in a Trial Sub-
scription to Music-Arpreciation REcorps, under the conditions
stated at left. It is understood that, as a subscriber, I am not
obligated to buy any specified number of records, but may take
only those 1 want. Also, | may cancel my subscription after
hearing this first record, or any time thereafter at my pleasure,
but the introductory record is free in any case.

R38-10

AS MY FREE DEMONSTRATION RECORD PLEASE SEND ME
[ Schubert’s Symphany 1 Prokofiev's Symphony

O Strauss' Till Eulenspiegel and Britten’s Guide
and Smetana’s The Moldau [ Wagner's Qvertures

[J Bach’s Suite for Orchestra O Mendelssshn's Cancerto

Mr.

M. e
Miss (PLEASE PRINT)

ADDRESS. ...
CITY.....coiea ZONE..... STATE............

PLEASE RETURN ONLY IF YOU HAVE A 33'45 R. P. M. RECORD PLAYER

www americanradiohistorv com
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Each

.. . and leaders today!

Ask those who know—the experienced‘ professionals and the
veteran hi-fi owners—and you’ll get answers like these:

“"Pickermg was first to introduce many high fidelity
features that have become accepted standards today.”

“Pickering has always been the pace-setter
in the race for perfection.”

“Pickering still sets the goals to which others aspire.”

here are good reasons for such praise. Every product bearing the
Pickering name is precision engineered to give optimum performance.

individual component is rigidly tested before it reaches the dealer

.subjected to the severest quality control procedures to make sure
that every @) component comes up to the high standards expected of
Pickering equipment. ;

If you want the best that high fidelity can offer .. .if you are willing to
invest just a little more to get a lot more listening pleasure, now is the time
to ask your dealer for a demonstration with Pickering components. See
if you, too, don’t bear the difference!

12

PICKERING PROFESSIONAL AUDIO COMPONENTS

Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature; write Dept. C-8

RADIO & TELEViSION NEWS
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YLLUHE " PRASE-EVERSER” CUARAITE
THE N WALSE WA

D I R o

MOST ADVANCED. MD:

///

o Amazing new

// phase reverser"
Patent Applied For

: . Actual comparison
of fringe antenna performance
: 2 5 . Gain (db) Single Bay
i . - Channels 2 14 6 7 ] 1 13
. - Walsco Wizard ~16.1 | 6 9] 8.2 119 11.6 [10.8] 12.6
i : Imperial
2 Antenna A"
Tk ‘ with 3 Phase 153 )6.6f 8.1105|102]106( 12.4
- Reversing Di-
o poles
Antenna “B"'—
gﬁgiTypE with 5.1 155} 6.8F 7.5] 96| &&]11.2
2 . L asing Loops
The new Walsco Wizard performs as 3 separate Anterna T
antennas combined. in one to give the very finest, Iagém%“ﬂ"h 59]69i86f s1| 86| 96| 7.8
oading Coils

all-channel picture reception ever seen on
any felevision screen. Extra dipoles, complicated
harnesses, or. phasing stubs are completely
eliminated. And the Wizard is the
easiest to assemble and install.

Wasn st Wi o 3 ets. - uSK YOUR JOBBER FOR FULL INFORNATIO

= Model Price :
® Wizardette #4110 $14.90 list AND TECHNICAL BROCHURE
: Wizard #4220 19.50 st . _
ELECTRONICS CORPORATION  Wizard Imperial #4230 . “3a.901ist ... OR WRITE DIRECT TO WALSCO.
A SUBSIDIARY OF T[(latym/:h CORPORATION |

J -

3602 Crenshaw Blvd.,

Los Angeles 16, California
IN CANADA: Atlas. Radio Corp., Ltd. .
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Highly schematic drawing illustrates the possible distribution of energy in ultra-high-frequency “over-
the-horizon” transmission. The effect is similar to that of a powerful searchlight whose beam points into
the sky. Light can be seen miles away from behind a hill even when the searchlight lens is invisible.

Something new

on the telephone horizon

This experimental 60-foot antenna (rear
view) photographed at Bell Laboratories
in Holmdel, New Jersey, is designed for

3

study of “over-the-horizon” phenomena.

14

Telephone conversations and tele-
vision pictures can now travel by ultra-
high-frequency radio waves far be-
yond the horizon. This was recently
demonstrated by Bell Telephone Lab-
oratories and Massachusetts Institute
of Technology scientists using “over-
the-horizon” wave propagation, an im-
portant recent development in the
radio transmission field.

This technique makes possible 200-
mile spans between stations, instead of
the 30-mile spans used for present line-
of-sight transmission. 1t opens the way
to ultra-high frequencies across water
or over rugged terrain, where relay

BELL TELEPHONE LABORATORIES

Linproving telephone service for America provides careers for creative men in scientific and technical fields.

wwWw americanradiohistorv com

stations would be difficult to build.

In standard microwave line-of-sight
transmission, stations are so spaced
that the main beam can be used. But
now, with huge 60-foot antennas, and
much higher power, some signals drop
off this main beam as it shoots off into
space. Thesesignalsreach distantpoints
beyond the horizon after reflection or
scattering by the atmosphere. The
greater power and larger antennas of
the “over-the-horizon” system permit
recapture of some of these signals and
make them useful carriers. The sys-
tem will be a valuable supplement to
existing radio relay links.

RADIO & TELEVISION NEWS
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LICENSED BY KAY-TOWNES. ANTENNA CD., ROME GA.

[}

v
Never before —an antenna e

. s efitsen dcmiiled,
with such utterly . .. ey

Chanpel Master’s
trigger-fast
Snap-Lock Action.

[ 4

i
.

ront-to-back ratios

Ltow Band: from ]5:] to 50:] relative VOLTAGE
(2500:1 relative power)

High Band: up to 13:1 relative VOLTAGE
(169:1 relative power)

&

ﬁ“ A | R4 " Knocks out venetian blinds and

co-channel interference!

»
‘ e % in Channel Master’s new “K.Q." has the highest front-to-back

' ratios ever recorded for any TV antennal The sensational

N “K.Q."” actually sets up an INVISIBLE BARRIER to

“Available 3 ways! signals coming in from the rear. Working with r
supreme efficiency on both VHF bands, it totally i
REJECTS rear signals, preventing venetian blinds and
other picture problems caused by co-channel interference.

Broad Band model—model no.1023
(includes HI-LO Matching Harness).

Low Band only—model no.1026

High Band only--model no.107 3 Spectacular High Gain!

Full descriptive literature availoble from Your

L IR Low Band, 7 to 9 DB, single bay; High Band,
8.5 to 10.5 DB, single bay. True Yagi performance,
combined with completely independent High and
Low Band operation for maximum efficiency.

# F. i o A/ ehvE VT, S0P Eo
CH Vi h WS l*fr_"f/“ CORBE. . ek, N e
4 : \§| Manulatvu{e((-Ll v Anlein‘:rns and Accessoriss Copyrigl_n.;wss,.“w,‘h"" Corp. ;:ﬁ, -
d i / 4

iR
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SWIVEL s
your cost $ Io EACH
% FOB OUR FACTORY

KANSAS CITY, MO.

e Sturdy wrought iron e Minimum Shipment—12 tables
Packed KD 4 to Carton

o Dun & Bradstreet rated ac-

' MODEL A

e Ball bearing swivel top

e Compare with any table counts shipped open . . . all 17" high
selling at $6.98 retail! others send check with order. ST
wide

TERMS: 2% —10 days

DELUXE TV TABLES

with ball bearing swivel tops and mesh trays

your cost $ oo EACH
only FOB OUR FACTORY
’H KANSAS CITY, MO.

The New Look in TV tables! 16" x 16" mesh shelf, ball
bearing swivel top. Compare with any table selling at

$10.98 each!
Minimum Shipment—12 tables

Packed KD 4 to Carton

e —_—_—————— T T T T T T T T T -
rms extend
o2 wide I JERROLD-STEPHAN CO., INC., 1954 University Ave., 5t. Paul 1, Minn. :
| Please ship us the following TV Tables: i
RUSH YOUR ORDER TODAY! IS e .
; ] @ $2.10 each D AD MA
Use This Convenient Order Form! NN EECGCL - | @ 9210 e a I
1 MODEL B . i
| | swivel top and tray @ $3.00 each | CHECK IF DESIRED |
| TERMS: 29— 10 days 1
JERROLD-STEPHAN CO., INC, | =ov== )
.’ [ ] I
|  ADDRESS ]
1954 UNIVERSITY AVE., ST. PAUL 1, MINN. | i
I CiTY STATE I
| BY I
L—————————-——————-——-—————————J
16 RADIO & TELEVISION NEWS

www americanradiohistorv com


www.americanradiohistory.com

'THE GREAT NEW NAME IN
'ALUMINIZED PICTURE TU

replacemen?

AT sizes to fit \ / 5
TR virtually cfl !
T & hem

consumer

advertised \

S
. i

RCA “SILVERAMA’ MEANS BRIGHTER, CLEARER, SHARPER TV PICTURES FOR YOUR
CUSTOMERS—MORE REPLACEMENT BUSINESS, SALES AND PROFITS FOR YOU!

It's the great. new replacement line of RCA aluminized picture tubes and RCA is telling
the world, your city and neighborhood about it. Radio & TV announcements; ‘

national magazines, direct mail, posters, streamers, counter cards and other powerful e
sales aids will bring the remarkable story of RCA “SILVERAMA” right into your

customers’ homes— bring customers into your store! Order RCA “Silverama” Aluminized
Picture Tubes now. Your customers will ask for them. Get on board this new profit-maker!

Television J8
Week
September 18:24

‘Sedicaled 10 better home entertamment

SEE YOUR RCA TUBE DISTRIBUTOR TODAY FOR FULL DETAILS ON THE -
EXCITING RCA SILVERAMA WINDOW. DISPLAY CONTEST FOR SERVICE DEALERS!

RADIO CORPORATION of AMERICA

TUBE DIVISION HARRISON, N.J.

www americanradiohistorvy com
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1t’s no accident that Du Mont’s new Twin-Screen Hi-Lite picture tubes provide
richer contrasts and sharper focus. They feature the sharp focus of the Hi-R-gun
e design plus the extra brightness of an aluminized screen. Furthermore, each

Twin-Screen Hi-Lite is purposely put through the same stringent tests to assure only
©_ the best of quality in outgoing products.

These outstanding uniform qualities are your guarantee that you always

get a better picture tube when you specify Du Mont Twin-Screen Hi-Lite —
And they cost no more than ordinary aluminized -
replacement types!

: S Ask your distributor for Du Mont “Twin-Screen
! Hi-Lite” the next time you buy picture tubes.

Cathode-ray Tube Division, Replacement Sales, Allen B. Du Mont Laboratories, Inc., Clifton, N. J.

S

DU MONT
Hi-R ELECTRON GUN

. - v Exclusive with Du Mont! Recognized

.;»‘WW;, E ‘ " -

Rt

< it
i
i

by customers and competitors alike as
the finest gun available today.

www americanradiohistorv com
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| Will TrainYou at Home

e i

J. E. SMITH = A

S~

President
National Radio
Institute
Nashington, D. C.

aining men at
lome in spare time.

F
.-';*
0 years of success = b

I'll Prove It Is Easy And
Practical To Learn At Home.
Sample Lesson FREE,

for Good Pay Jobs, Success in

stng

It’s practical to train at home for
good Radio-T'V jobs and a brighter
future. As part of mv Communica-
tions Course | send you kits of
parts to build the low-power Broad-
casting Transmiiter shown at the
left. You use it to get practical
experience performing procedures
demanded of Broadcasting Station
Operators. An FCC Commercial
Operator’s License can be your
ticket to a better job and a bright
future; my Communications Course
gives you the training vou need to
get your license. Mail card below
and see in my book other valuable
equipment you build. Get FREE

with Equipment | Send
17

RADIO-TEL

| ToSee Equipment | Send You

Practice § |
with Equipment | Send . _

| For Practical Experience. ..

Self-confidence, security, earning
power come from knowing-how and
from cxperience. Nothing takes the
place of PRACTICAL EXPERIENCE.
That’s why NRI training is based on
LEARNING BY DOING. You use
parts I furnish to build many circuits
common to Radio and Television. With
my Servicing Course you build a
modern Radio (shown at right). You
build a Multitester, use it in conduct-
ing experiments, fixing sets in spare
time starting a few months after en-
rolling. All equipment is yours to
keep. Card below will bring book
showing other equipment you build.
Judge for yoursclf whether you can

Get Nlustrated Book FREE. '

ervicing

ISION

I

,ﬁ\sample lesson.

G

Ly ¢ )
Televigigh Is Growing Fast
Making New Jobs, Prosperity

More than 30 million homes now have Television sets
and thousands more are being sold every week. Well
trained men are needed to make, install, service TV sets
and to operate hundreds of Television stations. Think of
the good job opportunities here for qualified technicians,
operators, ete. If you're looking for opportunity, get
started now learning Radio-Television at home in spare
time. Cut out and mail postage-free card. J. E. Smwith,
President, National Radio Institute, Washington, D. C.
Over 40 years’ experience training men at home.

l‘-—------m--m.-n-

!
3

learn at home in your spare time.

: 2
VETERANS ) Sood o5 Can Other Side

| el B g ———

Get My SAMPLE LESSON and ' °Vf and mat
64-Page lllustrated %ookf .

BOTH FREE

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

_NO STAMP NEEDED! WE PAY POSTAGE

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

Television.” (No Salesman will call. Please write plainly.)
NAME: . ar Al ey s s w0 9500y i, .. - - AGE......
ADDRESS. ... .. ot
CITY..................... ZONE...... STATE..... ...

VETS fidese......... o e 43 0. it i

www americanradiohistorv com
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Train at Home to JumpYour Pay

as aRADIO-TY Technician .

Get u Better Joh—Be

Ready for @ Brighter

Future in America’s Fast Growing Industry

Training PLUS opportunity is the
PERFECT COMBINATION for job se-
curity, good pay, advancement. When times
are good, the trained man makes the
BETTER PAY, GETS PROMOTED.
When jobs are scarce, the trained man en-
joys GREATER SECURITY. NRI train-
ing can help assure more of the better
things of life.

Radio-Television is today’s opportunity
field. Even without Television, Radio 1s
bigger than ever before. Over 3,000 Radio
Broadcasting Stations on the air; more than
115 million home and Automobile Radios
are in use. Television Broadcast Stations
extend from coast to coast now with over
30 million Television sets already in use.
Over 400 Television stations are on the air
and there are channels for hundreds more.

B B B S B M

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

; L Raws, N4

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

SEE OTHER SIDE

o R TS i Qv

. businesses. Then take the next step

Use of Aviation and Police Radio, Micro-
Wave Relay, Two-way Radio communica-
tion for buscs, taxis. trucks, etc., is expand-
ing. New uses for Radio-Television prin-
ciples coming in Industry, Government,
Communications and Homes.

My Training Is Up-to-Date
You Learn by Doing

Get the benefit of our 40 years’ experience
training men. My well-illustrated lessons
give you the basic principles you must have
to assure continued success. Skillfully de-
veloped kits of parts I furnish “‘bring to
life’” the principles you learn from my
lessons. Read more about equipment you
get on other side of this page.

More and more Television information is
being added to my courses. The equipment
I furnish students gives experience on
circuits common to BOTH Radio and
Television.

Find Out About this Tested
Way to Better Pay

Read at the right how fellows who acted
to get the better things of life are making
out now. Read how NRI students earn
%10, $15 a week extra fixing Radios in
spare time starting soon after enrolling.
Read how my graduates start their Owyi
mai

card below.

You take absolutely no risk. I even pay
postage. I want to put an Actual Lesson in
your hands to prove NRI home training is
practical, thorough. I want you to see my
64-page book, “How to Be a Success in
Radio-Television,”’ because it tells youabout
my 40 years of training men and important
facts about present and future Radio-
Television job opportunities. You can take
NRI training for as little as $5 a month.
Many graduates make more than the total
cost of my training in two weeks. Mailing
postage-free card can be an important step
in becoming successful. J. E. Smith, Presi-
dent, National Radio Institute, Wash-
ington 9. D. C. Training Men for Over
40 years. Approved Member, National
Home Study Council.

B ME B OTE DN TS D OE RN B W R

FIRST CLASS

Permit No. 20-R
(Sec. 34.9, P.L.&R.)
Washington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

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

KLMOPRSTUWX

www americanradioBioion com

J. E. Smith, President

National Radio Institute
The men whose messages are published
below were not born successful. Not so
long ago they were doing exactly as you
are now . . . reading my ad! They decided
they should KNOW MORE . .. so they
could EARN MORE . . . so they acted!
Mail card below now.

I TRAINED THESE

Lots of 2
Spare-Time Jobs
“I do a lot of spare-

L I
Now TV

Trouble Shooter
“1 had only gone to 7th

time Radio and TV {,* pe grade when 1 started
servicing. It was fun course. Now have job as
learning and I don't -~ 'V troubleshooter, also
know how to thank o flx sets spare time.'
vou.” B. Goede, Plain- (Vo2 M. R. Lindemuth, Fort
view, Minn. @ > h wWayne, Ind.
Engineer with WHPE NRI Course
“Thanks to NRIL I ety 156 Bt
operated a successful “Am with WCOC.
Radio 4% *=  NRI Course can't be

repair store.

Then I got a job with L beat. No trouble pass-

WPAQ and now am an -, ing 1st class Radio-
engineer for WHPE."” =7y phone license examina-
V. W. Workman, High o tion.”" Jesse W. Parker,
Point, N. C. 4 Meridian, Mississippi.
" ) Quit Job for Extra Money
Own Business in Spare Time
. *“I decided to quit my gy . “I am a police captain
-~ job and do WOTK =" =l and also have good
full time. I love my ' } spare-time service busi-
= work and am doing ness. Just opened my
M= all right filnancially.” “ new showrooms and
‘ ‘_/l William ¥. Kline, Cin- J shop.” C. W. Lewis,
. cinnati, Ohio. 4 Pensacola, Fla.

My Training Leads to Jobs Like Thes

BROADCASTING: Chief Technician, Chief Operator, Power Monitor, Re
cording Operator, Remote Conirol Operator. SERVICING: Home and Auk
Radios, P.A. Systems, Television Receivers, Electronic Controls, FM Rodios. IR
RADIO PLANTS: Design Assistant, Transmitter Design Technician, Servici
Manager, Tester, Serviceman, Research Assistant. SHIP AND HARBO']
RADIO: Chief Operator,

Assistant Operator, Rodiofelephone Operato

GOVERNMENT RADIO: Operator in Army, Navy, Marine Corps, Coas
Guard, Forestry Service Dispatcher, Airways Radio Operator. AVIATIOP
RADIO: Plane Radio Operator, Transmitter Technician, Receiver Technician
Airport Transmitter Operator. TELEVISION: Pick-Up Operator, Voice Trans
mitter Operator, Television Technician, Remote Control Operator, Service ani
POLICE RADIO:

Operator, Receiver Servicemar

Maintenance Technician. Transmitte

o s

B
g5

Have Your Own Business

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

g
3
2
g
8
g
g
8
#
5
E
g
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NOW... MODEL $X-100
SELECTABLE SIDE BAND RECEIVER

BUILT TO THE SPECIFICATIONS
OF 1,000,000 FIELD EXPERTS
See it at Your Jobber—only 29500

Hallicrafters 22 years of production know-how, the engineering experience of developing over 100 different major
receiver designs, plus the advice of over 1,000,000 field experts operating Hallicrafters receivers all are combined to
bring you this outstanding new receiver—the SX-100! Hallicrafters alone, long recognized as the leading designer and
manufacturer of quality communications equipment, can offer you the dependability and performance of this great new
SX-100 at the amazingly low price of just $295.00.

Look at these features you enjoy with the SX-100 . .. before, they were available only on receivers costing a great deal more!

1. SELECTABLE SIDE BAND OPERATION. Controls

2. “TEE-NOTCH" FILTER—This new development provides a Pitch Control

stable non-regenerative system for the rejection of unwanted Reception

hetrodyne. The “Tee-Notch” also produces an effective steepen- Standby

ing of the already excellent 50 KC if. pass band (made famous Phone Sack

in the SX-96) and further increases the effectiveness of the ad- Response control (upper and

vanced exalted carrier type reception. lower side band selector)

3. NOTCH DEPTH CONTROL for maximum null adjustment. Antenna Trimmer

4. ANTENNA TRIMMER. Notch Frequency

5. PLUG IN LABORATORY TYPE EVACUATED 100 KC QUARTZ Notch depth

CRYSTAL CALIBRATOR—included in price. Calibrator on/off

6. LOGGING DIALS FOR BOTH TUNING CONTROLS. Sensitivity

7. FULL PRECISION GEAR DRIVE DIAL SYSTEM. Band Selector

8. SECOND CONVERSION OSCILLATOR CRYSTAL CON- Volume

TROLLED —greater stability through crystal control and addi- Tuning

tional temperature compensation of high frequency oscillator AVC on/off

circuits. Noise limiter on/off
Bandspread
Selectivity

L J
Model $X-100. Amateur Net $295.00
Matching R-46B Speaker $17.95
Freguency Range 538kc-1580 ke

CHICAGO 24, ILLINOIS Lg-Lg 2 0
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AMERICAN TELEVISION &
RADIO CO. ST. PAUL, MINN.

introduces the

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

THE WAVERING CONGRESSIONAL  Commerce Committee, charged with
. investigation of the ultra-highs, chan- the responsibility of conducting the
, | nel clearances, demixing, and network-  probe. Commenting on this irksome
ing, recently targeted for a full-bloom situation, the Committee’s chairman,
start this fall, has once more been Senator Magnuson, said that he just
flagged off the road and berthed until  couldn’t round up enough members of
the beginning of the year; perhaps the the committee to sit in on a hearing
second or third week of January. The this fall. The Commission was also
postponement was blamed on the woe- cited as a cause for the delay, with
ful lack of interest among members of  criticism aimed at the tabled decision
the Senate Interstate and Foreign (Continued on page 24)

NEW TV GRANTS SINCE FREEZE LIFT

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*
Pennsylvania Pittsburgh WIIC 11 198-204 286
N
o sive NEW CALL LETTER ASSIGNMENTS
. i, ki) STATE CITY CALL CHANNEL FREQUENCY
‘profitable
RV Wisconsin Whitefish Bay WITI-TV [ 82-88
dealey
CALL LETTER CHANGES
franchi - -
AR | Kansas Wichita F KARD-}'{I"IY ) 3 60-66
aytal ormerly VR
aana Wisconsin  Milwaukee WISN-TV 12 204-210

7 g
i

(Formerly WTVW)

*ERP= (effective radiated power, kw.)

NEW TV STATIONS ON) THE AIR

(As of September 25, 1955

The following new stations bring the lists published in previous issues up to date.

FREQUENCY VIDEO VIDEO
STATE, CITY STATION CHANNEL RANGE WAVELENGTH POWER
(IN MC.) (IN FT.) (IN KW.)
Alabama
Mobile WEKRG-TV 5 76-82 12.74 100 -
California .
Sacramento KCRA-TV 3 60-66 16.06 100
Florida R
Daytona Beach WFMJ-TV 2 54-60 17.8 1.26
Kansas
Wichita KARD-TV 3 60-66 16.06 160
Louisiana y
Shreveport KTBS-TV 3 60-66 16.06 100
Nebraska
Hastings KHAS-TV S 76-82 12.74 100
North Carolina
Washington WITN-TV 2 174-180 5.61 316
Texas
Fort Worth KFPJZ-TV 11 198-204 4.93 200
WRITE TODAY FOR COLORFUL Liufkin KTRE-TV 9 186-192 5.25 26
BROCHURE SHOWING THE West Virginia
NEW LINE OF ATR TV SETS Huntington WHTN-TV 13 210-216 4.65 316
. Canada
St. Johns,
Newfoundland CJON-TV 2 54-60 17.8 21.04
ALSO MANUFACTURERS OF DC-AC INVERTERS, . .
o b WQXI-TV, channel 36, Atlanta, Georgia; WNEX, channel 47, Macon, Georgia; WEEU-TV,
A" BATTERY ELIMINATORS, AUTO RADIO VIBRATORS channel 33, Reading, Pennsylvania; and WNET, channel 16, Providence, Rhode Island, have
gone off the air. WTOV-TV, channel 27, Norfolk, Virginia, is now back on the air. VT,

channel 3, Burlington-Montpelier, Vermont, has changed its call letters to WCAX-TV.
WTVW, channel 12, Milwaukee, Wisconsin, has changed its call letters to WISN-TV.

Anerican Teigwsion £ Raoio Co.

A = = The frequency of the video carrier = 1.25 + channel lower freq. limit. Total number of
Q By o T resl TV stations now on the air in U.S.: 452 (116 of which are u. h. £).

SAINT FAUL 1, BMINHESOTA=L.5. A,
22 RADIO & TELEVISION NEWS
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New concept in telescoping TV masting
... litilizes J &L Perma-Tuhe

Use high-strength, corrosion-proof J &L Perma-Tube 10-foot
telescoping sections to easily construct 30 to 50-foot masts

Only J&IL Telescoping Perma-Tube offers:

AMP @ Joint design which provides instant field as-
sembly
i ® Machine-fitted joints that insure close toler-
ance for high strength and rigidity
® Guy wire ring position that eliminates all
binding and guy wire interference

No longer is it necessary to buy expensive, ready-made masts. Now you
can “‘tailor-make” your own with standard 10-foot lengths of 16-gage
J&L Perma-Tube—and save money.

It’s available in cartons from your local distributor in five diameters.
The largest base section OD is 214 inches and each telescoping section is
V4-inch smaller, the smallest section having an OD of 114 inches.

J&L Perma-Tube in the 1Y4-inch size can be used interchangeably as a
fitted-joint section for smaller masts or as the smailest and topmost piece
of longer telescoping masts. ’

Corrosion-proof J&L Perma-Tube is treated with Vinsynite-—then coated
both inside and outside with a metallic vinyl resin base. It successfully
passes ASTM’s 500-hour-minimum salt spray test—which guarantees
Perma-Tube’s longer life on the job.

Sturdy J&L Perma-Tube is made of a special,
high-strength, J&L-produced steel. A 10-foot
section of 1Y4-inch diameter by 16 gage can sup-
port a weight at its center point of 200 pounds
with a minimum of deflection and permanent set.

Order these new telescoping sections along
with your regular 1Y-inch J&L Perma-Tube.
Hardware—cotter keys or bolts, clamps and guy
rings-——may also be secured from your local dis-
tributor. For more information write J&L direct.

laaq&éivo
STEEL CORPORATION *szccsburyh
Cctober, 1955 23
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(net price)

Brand-new, revised edition.
Handy size, 3%" x 84",

Lists Centralab replacements by
manufacturers’ part numbers —
for TV, radio, audio, auto radio.

0".

Saves you time and money — yet costs less

than a package of cigarettes!

Order a copy for yourself and each of your
men. Get from your Centralab distributor —

or order direct by coupon below.

Just off the press!

Centralab Pocket-Edition
Control Guide No. 2

.'...............‘00000000000
Handy, revised workbook

lists new Centralab wirewound .'.
dual control replacements

B-2455

1 A Division of Globe-Union Inc.

1 N0JE. Keefe Ave., Milwaukee 1, Wisconsin

: [] Enclosed is $1.00 for the next five editions
i of the Centralab Pocker Control Guide.

1 [ Enclosed is 20¢ for edition No. 2 only.
: (Paste coins securely to cardboard.)

1 B

1 Name.

1

1

I Address

1

[ ]

b Ciwy. Zone State.

L

WWw americanradiohistorv com=
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on the question of selective demixing
of channels.

Firing away at the FCC, the Sena-
tor said: “The Commission has a real
and moral responsibility to inform the
public as quickly as possible as to what
it expects to do about . . . de-inter-
mixture. . . . Every day the Commis-
sion delays such a pronouncement,
large sums of money continue to be in-
vested by the public in converting or
purchasing sets so that u.h.f. signals
may be received. Yet, if the experi-
ence of the past two years is any guide,
many of these people may be making
a futile expenditure . . .”

The Commission, continued the com-
mittee’s headman, has been told on
many occasions that the official probe
is not to be ... “used as a device
for delaying the discharge of its re-
sponsibilities in regulating the broad-
cast field in the public interest.”

Another complication, which it was
said had contributed to the temporary
shelving of the TV study, was the
resignation of the committee’s majority
counsel. Although ill health was given
as the official reason for the resigna-
tion it was felt that actually the at-
torney left his post because his inves-
tigation plans were strongly opposed
by the Republican members of the
probe group. Sidney Davis, the re-
signed counsel, had proposed that the
investigation should not only cover an
engineering allocations study, but net-
work ties with advertisers and agen-
cies, rates, discounts, multiple owner-
ship, program packages, and other al-
lied problems.

The Davis post will be filled, tem-
porarily, by none other than former
Senator Clarence Dill, one of the archi-
tects of the old Federal Radio Commis-
sion and co-author of the Communica-
tions Act of '34.

In the meantime two groups out-
side of Congress have been asked to
study engineering phases of the alloca-
tion problem and networking. For the
technical job, there's an ad hoc engi-
neering group, eonsisting of the na-
tion's foremost broadcast technical and
administrative experts, who will at-
tempt to resolve a number of puzzling
questions, as to whether the present
v.h.f. band should be extended by add-
ing more channels, or the .allocation
schedule should be completely reshuf-
fled, or directional antennas should be
permitted, or channels should be
dropped in at the upper end of the
lower v.h.f. bands, or selective demix-
ing should be authorized. The network
assignment has been given to a four-
man FCC panel, consisting of Chair-
man George C. McConnaughey and
Commissioners Rosel Hyde, Robert
Bartley, and John Doerfer; they have
turned the job over to staff members
of the Commission, who will study, it is
believed, the Plotkin and Jones reports
prepared for the Senate committee.
The Plotkin memo, covering the busi-
ness practices of networks and syn-
dicates, charged the networks as “qua-
si-monopolistic” and suggested that the

(Continued on page 161)
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Industry Warneq

e About Shortage

va Head Expef:ts Tral'nd e
Huge Electronic Gains -

RCA HEAD PREDICTS SALES
BOOM FOR COLOR TV SETS

TV SALES
SET NEW RECORD

All over the nation the Television-Radio-Electronics industry is making News —
News that means opportunity for YOU. You can cash in on the headlines.

I WILL TRAIN YOU AT HOME FOR A TOP-PAY JOB IN TELEVISION

I will prepare you for a spot in America’s fastest-growing industry. You can
become a trained technician in your spare time without giving up your present
job or social life. No experience needed.

lEA RN BY D o I N G Combination Voltmetsr.
Ammeter-Ohmmeter

L C. lens, D5, MA
President, Radlo-Televislon

o, As part of your training | give you the equipment you
saetetfodet ek need to set up your own home laboratory and prepare e -
. . . -Hel
for a top-pay job or set up your own business. You build and keep an e . Notio Recever

Electromagnetic TV RECEIVER designed and engineered to take any size
picture tube up to 21-inch. (10-inch tube furnished. Slight extra cost for
larger sizes.) . . . also a Super-Het Radio Receiver, AF-RF Signal Generator,
Combination Voltmeter-Ammeter-Ohmmeter, C:W Telephone Transmitter,
Public Address System, AC-DC Power Supply. Everything supplied, including

aii tubes. EARN WHILE YOU LEARN
ESTUDY NEWEST DEVELOPMENTﬂ Almost from the very start of your course you can earn extra

. 5 . .. money by repairing sets for friends and neighbors. Many of
My training covers all the latest developments in the fast-growing Television- my students earn up fo $25 a week . . . pay for their enfire
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV —  training with spare fime earnings . . . start their own profit

TRANSISTORS — PRINTED CIRCUITS, etc. SERSER S Pysnass
CHOOSE FROM THREE COMPLETE COURSES j RE E 111 cend you my new 40-page book,

"How to Make Money in Television-
covering all phases of Radio, FM and TV Radio-Electronics,” a Free sample les-

son, and other literature showing how
and where you can get a top-pay job
in Television.

Public Address System

1. Radio, FM and Television Technician Course — no previous experience needed. &

2; ,,FMJV Technician Course — previous training or experience in radio required. [

3. TV Cameraman and Studio Technician Course — advanced training for men’ COUPON TODAY!
‘with Radio or TV training or experience. 8 _N §F B 8 BT B 7 7

Mr. Lleonard C. Lane, President
Dept. T-10C, 52 East 19th Street, New York 3, N. Y.

After you finish your home study training in Course 1 or 2 [ B oo s Lone bl me your NEW FREE B0OK, FREE SameLe
you can have two weeks, 50 hours, of intensive Lab work on ; LESSON, ond FREE cids that will show me how 1 ‘con méke BIG
modern electronic equipment at our associate resident school, VETE RANS I MONEY 1IN TE[.:VIS!ON. 1 understand | am under no obligotion and
Pierce School of Radio & Television. THIS EXTRA TRAINING EREN T Wt Bt s 5
1S YOURS AT NO EXTRA COST WHATSOEVER! " My Schoo!l fully approved i

to trKain Veée{agiiunde§ I Name. Age.

new Korean G. I. Bill. Don’

FC_C COACHING COURSE Lose your schooi benefits l e

Important for BETTER-PAY JOBS requiring FCC License! You dfsgg,'}éggdtaotg ?:g;:‘om%;e‘ . )
get this training AT NO EXTRA COST! Top TV jobs go to £ity Zone____State
FCC-licensed technicians. . f AM INTERESTED IN:

[ Radio-FM-TV Technician Course
. (] FM-TV Technician Course

.'7‘.'“." . aw Cameroman & Studio
Y I B Technicion Course

L. 1. T 1 ¥ 1 &t 51
o 4 nzy 2, ‘ NO SALESMAN WILL CALLL
October, 1955 S 25
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“Silver Screen 85's”

v SYL

. . . fastest growing name in sight

Sylvania puts you in the driver's seat and backs you with more
promotional horsepower than ever before. This Fall, i{s oll ouf
on all fronts to make your selling job easier and your servicing

.job more profitable. Here's how:

Stepped-up TV power—‘“Beat the Clock’s” fdbulous
prize contest makes all your customers and prospects potentiol
prize winners. 10 new prizes, 10 new winners-every week.
Week after week you'll win new customers who come to you

. for their free entry blank. And as a Sylvania Decler only you

can supply them with an official entry blank.

Stepped-up magazine power — Sylvonia’s selling the
“Silver Screen 85" in the biggest consumer magazine cam-
paign of 1955, Full schedules in This Week and TV Guide will
presell your customers on the three outstanding features of the
“Silver Screen 85" picture tubes. 11 million readers are
reoched by This Week through the combined distribution of
35 great American newspopers. Over 3 million TV viewers
use TV ‘Guideevery week for TV news and program listings.

Sfepped-pp promotional power for you. A complete
package of Sylvanio promotion material is available so you

‘¢on_fill in the important final link in this promotional chain

reaction. Window and counter displays, new direct-mail mo-
terial, the important “Silver Screen 85” booklet, and new ad
mats are included to help you capitalize on the prize contest
and notional magozine progrom.

Stepped-up profits for you. Sylvania supplies selling
power that adds up to more profit for you. Think with
Sylvania—work with Sylvania—promote with Sylvania—
and you can't help but profit with Sylvania.
SYLVANIA ELECTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

LIGHTING - RADIO - ELECTRONICS
TELEVISION « ATOMIC ENERGY

RADIO & TELEVISION NEWS
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THE NEW

If you want a rcally fine receiver ... onc that will
give you finer performance beyond any other
you've operated, you want the new PRO-310.

The most distant stations are brought to you
with a maximum of clarity and a minimum of
interference. In fact, you'll find the PRO-310
offers you both short wave and standard broad-
cast listening that is unsurpassed. And, the tremen-
dous logging capabilities of the PRO-310 allows
you to return to the same station again and again
without searching and tuning.

Three ycars of intensive design and rescarch

October, 1955

HAMMARL

engineering went into this superb receiver plus
the Hammarlund “know-how™ developed by mak-
ing thousands of sets for government service.

So, if you demand the finest performing equip-
ment available, look the new PRO-310 over. If
your dealer doesn’t have one now, he’ll get his
stock soon. Write to The Hammarlund Manufac-
turing Co., Inc., 460 West 34th Street, New York
I, New York for a free copy of our pamphlet
“The PRO-310 Story”, which describes the en-
gineering and planning that went into this mag-
nificent instrument.

www americanradiohistorvy com
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Will Not Sacrifice Quality
FOR PRICE!

/4

POPULAR MODELS
—ALL COMPLETELY,
PRE-ASSEMBLED

DRAW A BEAD ON QUALITY

*Only TRIO SHARPSHOOTER
Yagss Have These
Quality Features

INSTA-LOK CLAMPS—Perfect alignment, positive lock,
superior strength, lessened vibration and breakage. No
finer yagis regardless of price!

EFFICIENT ELECTRICAL DESIGN—TRIO high channel
models use a ratio type dipole for better impedance match,
higher gain, sharper directivity.

RIVETED CONSTRUCTION—Introduced by TRIO for
faster assembly, better picture quality.

BETTER VALUE—Because TRIO preduces practically ev-
ery part used in their products, including their own alumi-
num tubing.

Ask your distributor for complete literature on the new SHARP-
SHOOTER Conicals and Yagis. :

®
mﬂ@ VGR GGSVILLE |LL€|‘:’<‘)’|§:‘W

COPYRIGHT 1955 __ _TRIO MANUFACTURING COMPANY

EXPORT SALES DIV., SCHEEL INTERNATIONAL INC,, 4237 N. Lincoln Ave., Chicage, US.A. Cable Address: HARSCHEEL
28 RADIO & TELEVISION NEWS
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THE FIRST STAGGER-TUNED TELEVISION ANTENNA

(W)
W hat Hi-Fi brings 10 Audio
Stagger-tuning )
| brings to TV Antennas:

America’s New Favorite

Z ?y/////

The antenna everyone's talking about! The ZEPHYR is a
high performance, single lobe antenna, employing two rev-
olutionary "‘wing'' dipoles. Three half waves in phase, com-
bined with an integrated director makes each dipole a uni-
directional antenna on the high channels.

The ZEPHYR uses two “‘wing” dipoles, one resonated on
the low ends of channels 2-6, and 7-13, the other on the
high end of these channels. These composite dipoles, both
driven, together with fully functional parasitics elements, pro-
duce the high performance to size ratic never before achieved
in antenna design.

There's sharp directivity too, on all channels—compar-
able to a yagi.

TRIO believes that with the introduction of the ZEPHYR
and the ZEPHYR ROYAL, the need for stacked arrays is

eliminated.
®
U0 st ot
GRIGGSVILLE, ILLINOIS

COPYRIGHT 1955____TRIO MANUFACTURING COMPANY

EXPORT SALES DIV., SCHEEL INTERNATIONAL INC,, 4237 N. Lincoln Ave., Chicago, U.S.A. Cable Address: HARSCHEEL
October, 1955 29

www americanradiohistorv com


www.americanradiohistory.com

FILAMENT _
TRANSFORMERS

(Do

o you want them?

from 212V—24V or
from 1 amp. to 30 amps.

We have them in
stock

see your jobber
forimmediatedelivery

COILANDTRANSFORMER CORP.
4427 N. Clark Street ;
Chicago 40, Illincis

JOHN BENTIA has been named presi-
dent and general manager of Alliance
Manufacturing
Company. He was !
elected to the post
by the officers of
Consolidated Elec-
tronics Industries
Corporation, new
owners of Alliance.
He was also made
a director of Alli- ;
ance and a vice- pre51dent of the parent
firm.

In addition to Mr. Bentia, officers of
Alliance are: Aries Vernes, vice-presi-
dent; R. D. Dettmer, secretary; Robert
Dunn, treasurer; and R. E. Barrick,
assistant-treasurer. Pieter van den
Berg is president of the parent com-
pany.

STANDARD COIL PRODUCTS CO. INC.
has announced the formation of a
wholly-owned Canadian subsidiary,
STANDARD COIL PRODUCTS (CANADA)
LIMITED. The firm will operate in a
newly-acquired 30,000 square toot plant
in Toronto . .. VALLEY ELECTRONICS
has been established as a wholesale
parts distributor at 1735 E. Joppa Rd,,
Towson, Maryland. Al D’Urso, former
distributor sales manager of SARKES
TARZIAN'S Rectifier Division heads the
new firm . .. STEWART-WARNER COR-
PORATION has acquired the entire
business and assets of JOHN W. HOBBS
CORPORATION of Springfield, Illinois
. PERFECTION MICA COMPANY has
announced the creation of the Mag-
netic Shield Division to manufacture
its new magnetic shielding material
. NEWARK ELECTRIC COMPANY has
established an industrial sound de-
partment under the direction of Rich-
ard C. Wells. The department will
service industrial plants, schools, and
institutions.
W, HAYES CLARKE has been named na-
tional accounts sales manager for the
General Electric '
Company Tube De-
partment.

He will have
charge of planning
and sales of elec-
tronic tubes to @
equipment manu-
facturers on a na-
tional scale. He will = Sk
return to Schenectady from Clifton,
N. J. where he has been eastern re-
gional sales manager since 1953.

Mr. Clarke has been with General
Electric for 21 years, having been man-
ager of radio and tube sales for the
G-E Supply Corporation, sales manager

www americanradiohistorv com

for the “Musaphonic” radio line, and
in marketing positions in the tube
department since its organization 10
years ago.

NATIONAL ELECTRICAL MANUFACTUR-
ERS ASSOCIATION has announced the
formation of a Dry Battery Section
within the national group.

Abraham I. Barash, executive vice-
president of Bright Star Industries of
Clifton, N. J., was elected chairman of
the section; Fred J. Kirkman, execu-
tive vice-president of Burgess Battery
Company, Freeport, Ill., was named
vice-chairman, and F. J. Wolfe, man-
ager of the quality and specifications
division of National Carbon Company
was chosen chairman of the general
engineering committee.

Representatives of nine dry battery
manufacturers attended the organiza-

tional meeting.
kS £ b

DR. BENJAMIN H. ALEXANDER has been
of CBS-Hytron’s

appointed manager
Semiconductor Op-
erations with head-
quarters at the com-
pany’s Lowell, Mass.
plant.

He is a pioneer in
the semiconductor
field and has also
participated exten-
sively in classified * !
work for the Atomic Energy Commls—
sion. He is a member of the American
Society of Metals, the American In-
stitute of Metallurgical Engineers, and
the Institute of Metals (England).

Before joining CBS-Hytron, he was
engineering manager in charge of
semiconductors at Sylvania Electric
Products Inc.

E R

OLSON RADIO WAREHOUSE, INC. has
opened a new store at 711 Main Street,
Buffalo, New York, under the man-
agership of Cleon Billings to service
the Western New York State area and
Southern Ontario ... THE FILTRON
COMPANY, INC., manufacturer of elec-
tronic components, has opened a new
West Coast plant at 10023 West Jeffer-
son Blvd. in Culver City, California.
Over 10,000 square feet of floor space
will be used for research, testing, and
production . . . YOUNG & YOUNG, elec-
tronic wholesaler of Springfield, Law-
rence, and Fitchburg, Massachusetts,
has opened another wholesale outlet at
33 Bradford St., Pittsfield, Mass. . . .
The Government & Industrial Division
of PHILCO CORPORATION has moved
its West Coast and Pacific Northwest
Regional sales office to Suite 417, 1355
Market Street, San Francisco 3, Cali-

RADIO & TELEVISION NEWS
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She: But, how do I know this is a good tube?
YOH: Because, this is a CBS aluminized Mirror-Back

prcture tube. There aren’t any better.

She: dnd I see it has the Good Housekeeping
Guaranty Seal, too. Thal’s proof enough for me.

Customer confidence really counts when it comes to the
big tube. That’s when CBS tube advertising helps you most.
For CBS tubes have the Good Housekeeping Guaranty Seal

and are nationally advertised to 76.9% of your customers

... the women of America. And 53% of these women
are influenced in their purchases by that seal of approval.
You protect yourself and gain your
customer’s good will when you install a new

CBS aluminized Mirror-Back picture tube.

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

Wt O atrru,
\‘\,d“ "o o7 RN
" Guaranteed by %
Good Housekeeping
I"

o
2245 avianseo

CBS-HYTRON, Danvers, Massachusetts . . . A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.

October, 1955
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Gives your customers
brilliant results
off for you!

1. CONVENIENT SIZE

2:CLIMATE-PROOF
“CERAMIC ELEMENT

SINGEE, JEWELTIP ‘;
NEEDIE -« .

4. HIGH- COMPUANCE
MOUNTING Y

New Sonotone IPCartridg\é

1. Easy to install. Just two models fit most arms

types...virtually immune to hum pickup.

. Replaceable needle, diamond or sapphire.
Models for 33-45 rpm, or 78 rpm.

now in use. Cartridge is less than 1”7 long,
8/10” wide with bracket. Time-saving hard-
ware included.

w

4. Extreme lateral compliance and low-mass de-

2. Ceramic element gives flat response (see curve) A . . .
sign give superior tracking, low wear.

—requires no preamplification or equaliza-
tion. No deterioration problems as with other

Tap the Huge 45 RPM Changer Market!

Install this new Sonotone 1P, and give your customers exciting, true, wide-
range response. At one stroke, you make a good sale, cut installation time,
avoid problems found with other types of cartridges...and build your reputa-
tion for quality work and professional advice. No other cartridge has all the
advantages this 1P gives you! With sapphire, $7.50; with diamond, $25.00.

5. Needles snap in, snap out easily.

RESPONSE 30-15,000 + 3 DB!

g

S
@"-\ e 5 e ft]
30 50 100 300 500 IKC S5KC tOKC 15KC

SONOTONE

- Write Dept. CN-105 for free Phono Modernization Manual
32 ’

CORPORATION
ELMSFORD, N.Y,

-
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fornia . . . COOK ELECTRIC COMPANY
of Chicago has opened a new district
office at 6405 East Kellogg in Wichita,
Kansas, with E. W. Wilbert in charge
. STEPHENS MANUFACTURING COR-
PORATION, California manufacturer of
speakers and microphones, has set up
warehousing facilities at 105 South
Arlington, Akron 6, Ohio, to take care
of its customers east of the Mississippi.
ELECTRONIC PRODUCTS WAREHOUS-
ING will handle the distribution for the
speaker company ... ATLAS COIL,
INC., has moved to new quarters at 205
Main Street, Ansonia, Conn. . . . H. H.
BUGGIE, INC., has consolidated all of
its facilities at a new plant located on
a 47 acre tract on Route One. near
Millbury, Ohio. The firm’s mail ad-
dress will be Box 817, Toledo 1, Ohio
... ASTRON CORPORATION of East
Newark, N. J., has established ware-
housing facilities on the West Coast to
provide faster service to Coast manu-
facturers. Orders placed with local
West Coast distributors will be filled
from the new warehouse stock . . .
POTTER INSTRUMENT COMPANY, IN-
CORPORATED, of Great Neck, New
York, has expanded production facil-
ities to include an entire new building
on Great Neck Road . KAY-LAB has
moved to a new location at 5725 Kear-
ney Villa Rd., San Diego 12, California
. YVOKAR CORPORATION is tripling
plant area by construction of a new
plant. The new building will connect
two separate wings of the present plant
in Dexter, Michigan . .. The Wash-
ington, D. C., district Oﬂice of AMPEX
CORPORATION has been moved to 8033
13th Street, Silver Spring, Maryland
. Plans for expanding receiving tube
facilities by construction of a new
building at Owensboro, Ky., have been
announced by GENERAL ELECTRIC COM-
PANY'S Tube Department. Occupancy
is planned for shortly after the first of
the year. )
CURTIS B. HOFFMAN has been appointed
vice-president-sales of Brush Electron-
ics Company, Cleve- g
land manufacturer
of magnetic record-
ing heads and piezo-
electric crystals. :
In addition to his :
administrative du-
ties, Mr. Hoffman
will direct the mar-
keting of the com- **
pany’s industrial and research instru-
ments, electronic components, and new
electronic memory devices. He was
most recently associated with Foote
Bros. Gear and Machine Corporation
of Chicago as assistant to the presi-
dent.

C. A. SWANSON has been named gen-
eral sales manager of Standard Coil
Products Co. Inc. succeeding LOUIS
MARTIN who has resigned. ODEN F.
JESTER, sales manager of the firm’s
distributor division, will assume the
added duties of assistant general sales
manager . . . KEN R. GERLACH is the
(Continued on page 108)
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"RCA trains you at home

to be an expert technician in. ..
TV SERVICING!

NOW THREE HOME STUDY COURSES .. . pre-
pared by instructors of RCA Institutes,
engineers from RCA Laboratories, and
training experts of the RCA Service Com-
pany. Clearly written . . . easy to understand
... the same high caliber instruction as given
in the resident classrooms of RCA
INSTITUTES.

® COURSEI—RADIO-TELEVISION ELECTRONICS
—starts you from the ground up to a solid’
working knowledge of electronics. Without
any previous experience, you get a thorough
training in radio theory and servicing tech-
niques for AM, FM, home and car radios...
plus an introduction to the fundamental
theory and practices of television.

® COURSE II—TELEVISION SERVICING —pre-
pares you to advance from radio into the
expanding field of television servicing as a
well-trained service technician. If you have
completed Course I or are now working in

the field of radio or TV, Course 11 will show
you the many special techniques of trouble-
shooting, aligning, checking, and repairing
modern black and white TV sets.

NEW TV KIT AVAILABLE WITH COURSE Ii
—there is no better way to learn than by
doing and RCA Institutes has developed a
large-screen TV KIT available to home study
students to build while taking Course 1I. It
has the most modern up-to-date circuitry,
actually enabling you to apply at home all
the latest servicing techniques.

€ COURSE Nl—COLOR TELEVISION SERVICING
—covers all phases of color servicing tech-
niques. It is a practical, down-to-earth
course in color theory as well as how-to-do-
it servicing procedure. A natural move
“up” from Course II or for those now
emploved in TV.

SINCE 1909, RCA INSTITUTES has trained
thousands jor successful careers in elec-

tronics. Many graduates have established
their own paying business. Now this oppor-
tunity 1s available to you at home.
“PAY-AS-YOU-LEARN" PLAN . .. you pay
for one study group at a time, as you pro-
gress through the course. Tuition costs are
amazingly low. For full details, mail coupon.
A SERVICE OF RADIO CORPORATION OF
AMERICA —RCA INSTITUTES is licensed by the
N. Y. State Education Department . . .
recommended by radio and televiston serv-
ice organizations. il

SEND FOR |, 2ADio-ry /
FREE

CATALOG

Now

! RCA Institutes, Inc., Homes Study Dept.N-105 }
i 350 West Fourth Street, New York 14, N. Y. a =Y I
| Without obligation, send me FREE CATALOG on Home Study Courses i

l in Radio, TV and Electronics. No salesman will call.
® I |
‘ | Name }

| Please Print
RCA INSTITUTES, INC. | !
A SERVICE OF RADIO CORPORATION of AMERICA | ' :
350 WEST FOURTH STREEY, NEW YORK 14, N.Y. bay— e e =8 1
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TELCOE-Z "SWINGIN”
STAND-OFF

Wood screw type, 3!4°; UHF-
VHF

No. EZ-8027 $4.80/C

TELCO CHIMNEY
QUICK MOUNT

Easy to instail. complete

Mo. 8005 NET $1.35

TELCO UHF-VHF
GLOBE-TENNA

Handsome 12" globe plus buit-
tn antenna

No. A-9265 $11.97

TELCO 3-WAY
TV LINE KLIP

For straight s:de or plug-in

Ho. 9015 NET $0.12 No. 9055 NET $0.15 No. 9021 NET $1.17

- .

- > ‘:/‘ "
{

’ 4’_;/ —
‘]

P4
/

TELCO MASTER-LINE
VHF CONICAL ANTENNA

Single bay, 10 element; all-

channe!
__No. A-8700 $4.20

T
7
T

==

TELCO VHF
INLINE ANTENNA

Channels 2-13. 14" seamless
elements

Mo.A-9046 NET $5.97

==,
fni r/

TELEVISION

Division of General Cement Mfg. Co.

CHIMNEY MOUNT

Fits masts to 134" complete

No. 8610 NET $1.71

)

TELCO E-Z "KANT-  TELCO “KANT-STRIP”  TELCO 3-WAY TELCO NUT-TYPE TELCO E-Z NUT-
STRIP” STAND-OFF STAND-OFF STAMD-OFF STAND-OFF TYPE STAND-OFF
“Swing In" type; 314", 9°strap  Round insulator. 3%5" 9" steap  For 3-line use, 744" wood screw Welded 10-23nut, 314", 9° strap, :3:%"‘”- inline duplex; 7%4", 9%
No. EZ-8253 $0.13 No. 8253 NET $0.11 No. 8397 NET $0.21 $0.12 No. EZ-8258-N $0.24

No. 8253-N
o] :
J

TELCO GALVANIZED TELCO DELUXE
ANTENNA MASTS SNAP-IN WALL MOUNT

114" 0D x 5’ cimped end

TELCO SNAP-IN TELCO UNIVERSAL

LIGHTNINGARRESTOR

Easy to nstall; UL approved

No. 8625 NET $2.37 No. 9013 NET $0.78 No. 8312 NET $2.10 No. 8642 HET $0.75

ot Forn [hese

SERVICE AIDS
...at Your Yobber

TELCO PEAK MOUNT

Masts to 134" 30" lower support Extra sturdy; 12° clearance

TELCO UHF-VHF
LIGHTNING
ARRESTOR

Umiversal type, UL approved

No. 9242 NET $0.42

TELCO LOW-LOSS TELCO HINGED TYPE TELCO ALL-PURPOSE TELCO MAST TELCO SPECIAL
LINE KLIP RIDGE MOUNT MAST BRACKET HANDY MOUNT WALL MOUNT
Allone prece, plastic, metalends  fits masts to 114" assembled mirrgasts to 134" use every For maststo 1447, extra support For close-in (47) mounting.
No. 8575 NET $1.65 No. 8800-U

$0.33 No. 9241 NET $0.45

: P :
~— : {y _/)
g = \\:\‘ s
TELCO RANGER COLOR TELCO HI-LOW TELCO 5 ELEMENT VHF TELCO UHF-VHF

CONICAL ANTENNA

Single bay, 8 element. VHF-UHF-

DIPOLE ANTENNA

VHF, covers channels 2 to 13.

YAGI ANTENNA

12 models. custom cut to each.

No.A-302ch 2 $7.35

DOUBLE V ANTENNA

Covers channels 2 through 83.

No. A-110 NET $3.45 No. A-250 NET $4.41 No.A-313¢ch 13 4.35 No. A-9017 $3.15
[ / T[l(-o -~
Your copy of the complete, illustrated / \7:,3 %
TELCO Catalog. Send postcard today. [ %ty

- .
[ A i

TELCO INDOOR
UHF-VHF ANTENNA

Deluxebrass, mckel-plated ele-
ments

No. A-8160-TP $2.97

HARDWARE MFG. CO.

JELCO,

904 TAYLOR AVENUE « ROCKFORD, ILLINOIS T
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Prepare for @ Goed Paying Joh —Or Your Own Business

25 BIG KITS " <1 Will Train You at Home in

New Equipment! New Lessons! Enlarged

Course! The true facts are yours in my
big new catalog . . . YOURS FREE . , ,
JUST MAIL COUPON!

I can train and prepare you in as little as
10 months to step into the big opportunity
Radio-Television service field. Train without

signing a binding contract . . . without obli-

gating yourself to pay any regular rponthly Frank L. spribe”y
amounts. You train entirely at home in spare President, Spraybeérry

hours . . . you train as fast or as slowly as Academy of Radio

you wish. You’ll have your choice of THREE SPRAYBERRY TRAINING
PLANS . .. planned for both beginners as well as the more experienced
man. Get the true facts about the finest most modern Radio-Training avail-
able today . . . just mail the coupon for my big new 56 page fact-filled

catalog plus sample lesson—both FREE.

Train the Practical Way—with Actual Radio-Television Equipment

My students do better because I train both the mind and the hands. Sprayberry
Training is offered in 25 individual training units, each includes a practice giving
kit of parts and equipment . . . all yours to keep. You will gain priceless practical
experience building the specially engineered Sprayberry Television Training Re-
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray-
berry 18 range Multi-Tester, plus other test units. You will have a complete set
of Radio-TV test equipment to start your own shop. My lessons are regularly
revised and every important new development is covered. My students are com-
pletely trained Radio-Television Service Technicians.

See for Yourself... Make Your Own Decision

NEWEST ‘ .
DEVELOPMENTS <o« Mail COUPOI‘I Toduy'
Your training The coupon below brings you my big new caralog plus
e covers U H F, Color an acrual sample Sprayberry Lesson. I invite you to read
e e OF FADIO TelevaiO", FM, the facts . . . to see that I actually illustrate every item
RA Gkl /i AN Oscilloscope

I include in my training. With the facts in your hands,
you will be able to decide. No salesman will call on you.
The coupon places you under no obligation. Mail it now,
today, and get ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO

Servicing, High
Fidelity Sound
and Transistors.

o

¥

& @ e N 111 North Canal Street, Dept.25-D, Chicago &, llinois
y- £ms opantity Db
wrsiszatyes B9 e e

“Mail This Coupon For Free'Facts and Sample Lesson

'y T SPRAYBERRY ACADEMY OF RADIO [
4.10 AAKE MOy g - Dept. 250, 111 K. Canal $t., Chitago 6, 11l LR 1

Please rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. ! understand this does not obligate me
and that no salesman will call upon me. Include New Cata-
log and Saemple Lesson FREE.

Name : Age. T
Address._
. ’ < B S City Zone. State.
October, 1955 T TTTTTTTET T T o
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HARRY R. ASHLEY
President

GET THE MOST FOR YOUR :
MONEY! Don't buy ANY test in.:

EICO’s mass purchasing and world-wide distribution, together

with advanced electronic design, produce values never before pos-

sible . . .
COST!

LIFETIME!

strument until you put the EICO ¢ -

INSTRUMENT (kit or wired) B

equivalent before you——and . ..

* Compare ADVANCED ELEC.
TRONIC DESIGN

* Examine the QUALITY
PARTS

* Notice ease of construction

* Check EICO’s 5-WAY GUAR.
ANTEE on components, instruc-
tions, performance, lifetime serv.
ice and calibration

% Compare FEATURE for FEA.
TURE, DOLLAR for DOLLAR

Then YOU decide who’s giving you
the MOST for YOUR MONEY.

46 KITS and Instruments to
choose from!—an instrument for
every purpose.

You’ll SAVE 50% and more
« . . when you BUY EICO!

Write for FREE CATALOG R-10
In stock at your local jobber.

®

. 84 Wil_liers St. » Brooklyn 11. N.Y.
Prices 5% higher on West Coast ;

©55
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NEW
DC WIDE BAND
5" OSCILLOSCOPE
1460
KIT $79.95
Wired $129.50

to give you LABORATORY PRECISION AT LOWEST

You build EICO KITS in one evening — but ... THEY LAST 4

5" PUSH-PULL
0SCILLOSCOPE
1425
KIT $44.95
Wired $79.95
L )

7" PUSH-PULL
0SCILLOSCOPE
470

#
KIT $79.95
Wired $129.50

VACUUM TUBE
VOLTMETER #221
KIT $25.95
Wired $39.93
L]

DELUXE VIVM
#214 (72" METER)
KIT $34.95
Wired $54.95

232 Peak-to-Peak
VIVM with
DUAL-PURPOSE
AC/DC UNI-PROBE
{pat. pend.)

KIT $29.95

@ KT $34.95
e Wired $49.95

: TUBE TESTER #625
Pix Tube Test Adapter ... $4.50

#944 FLYBACK
TRANSFORMER &
YOKE TESTER

KIT $23.95
Wired $34.95

KIT $34.95
Wired $49.95

TV/FM SWEEP GENERATOR #360
SMC-4.5MC CRYSTAL ... $3.95 ea.

=l KIT $39.95
=l wired $59.95

DELUXE RF SIGNAL GENERATOR #315

6V % 12V BATTERY ELIMINATOR &
CHARGER #1050

KIT $24.9.
& | Wired $39.95
o_,,:

gl S P KT
e $19.95
2 ® o e
o me wn® 82095
o 8

R-C BRIDGE & R-C-L COMPARATOR
49508

KIT $24.95
E Wired $29.93)

20,000 Ohms/Voit MULTIMETER

1565

KIT 312.9(;‘
Wired $14.9

1000 Ohms/Voit MULTIMETER #536
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VIVM PROBES

Peak-to-Peak ............ $4.95 $6.95
RF i $3.75  $4.95
High Voltage Probe-1 ......... $6.95
High Voltage Probe-2 ... $4.95
SCOPE PROBES

Demodulator ........... $3.75 $5.75
Direct ... - .$2.75 $3.95
Low Capacity .. $3.75 $5.75

Over Y%-Million EICO KITS & Instruments sold to date—OUR TENTH YEAR!
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that in another five years more

closed-circuit TV systems will be in
operation than home receivers. Al-
though this seems a very optimistic
prophecy, the facts of the case point
to a saturation of the home receiver
market, while the industrial TV busi-
ness is growing at an unbelievable rate.

Recently, a bank investigated the
cost and feasibility of installing a sys-
tem which would permit the manager
in his office to verify checks and other
documents directly from the main
business floor. When informed that
the entire installation would cost about
$2500, bank officials explained that
this was really cheap since the salary,
social security, tax, and welfare bene-
fits for a messenger amounted to over
$3000 per year. The TV system does
not waste time walking, does not take
time for lunch, and will last almost in-
definitely. Even with the cost of main-
tenance and tube replacement, the dif-
ference between a closed-circuit TV
system and a messenger was so great
that the bank officials immediately or-
dered the TV system.

Private industry need only be shown
where and how a TV system saves
money and increases efficiency, and in
almost every instance management is
‘eager to install such a system. There
are two major factors which have made
industrial TV so acceptable and which
will sustain its rapid growth. One is
the relatively low cost; a complete
camera and control unit including all

October, 1955

‘I'HE prediction was recently made

sweep circuits and power supplies can
be obtained for about $1000. The sec-
ond factor is the simplification of the
equipment which makes for low main-
tenance cost and easy installation. As
will be shown here, the number of
tubes as well as the power required is
little more than that used in home TV
sets. Servicing does not require trans-
mitter engineering personnel, any TV
service technician can tackle most of
the work. This permits local industries
to obtain immediate servicing, indepen-
dent of the equipment manufacturer’s
service which may be days or weeks
away.

This article will stress the special
aspects of closed TV systems where the
technical details differ from home re-
ceiver practice, and also point out a
number of unusual applications of
industrial TV. In every instance,
closed-circuit TV provides either a new
service or else improves the existing
process substantially. While the exam-
ples given here represent widely differ-
ent fields, it should be kept in mind

Fig. 1. Basic three-unit closed-circuit TV
system. In many cases. the monitor
may be a commercial model TV receiver.

nd: CAMERA i1

CONTROL
uNIT MONITOR
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Closed-circuit TV is really
booming and offers vast
growth possibilities. You

may fit into this picture!

that in each instance the installation
represents a large number of similar
installations throughout the country,
throughout the industry. One example
is the railroad installation. Although
quite a few are now in use, thousands
of identical installations are predicted
for railroad stations across the coun-
try.

Basic System

Fig. 1 shows, in block diagram form,
the most basic closed-circuit TV sys-
tem. It consists of a camera, sync gen-
erator, and monitor, with associated
power supplies. Most of the simple
systems provide the sync generator,
power supplies, and monitor all in one
unit. A typical 2-unit system is shown
in Fig. 10. The camera is relatively
small and the monitor is about the
size of a table model home receiver.
The number of controls is essentially
the same as for a home receiver.

A functional block diagram of such
a system is shown in Fig. 4; note that
the same circuit which generates the
vertical sweep for the monitor also
supplies the vertical sweep signal for
the camera tube. The same applies to
the horizontal sweep and the “B-+”
supply. Since the horizontal and verti-
cal sweeps for the camera and monitor
are the same, there is no need for sync
pulses, sync circuits, or critical adjust-
ments. If the horizontal saw-tooth
generator, for example, drifts slightly,
the number of actual lines in the pic-
ture will change, but the change will
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Fig. 3. Closed-circuit TV camera mount-
ed in a shielded container for pretection
against radicactivity and other radiation.

Fig. 2. Closed-circuit TV camera mouni-
ed on a microscope for more convenient
viewing of microscope phencmena, also
used for classroom Pprojsction of micro-

. scope slides for demonstration purposes.

be in the camera and monitor together,
so that the picture remains steady.

Another simplification is the absence
of the r.f. tuner and the i.f. section.
Only the video signal is received and
need be amplified. In instances where
sound is transmitted, it takes the form
of a regular office intercom.

The simplest system is not neces-
sarily the one most freguently used.
Several monitors may be used with
one or several cameras as illustrated
in the block diagram of Fig. 6. Also,
the normally maximum distance of 500
feet between the camera and camera
control may be extended by the addi-
tion of line amplifiers or even by the
use of an r.f. carrier. Some of the in-
dustrial TV systems made by RCA and
others actually use an r.f. carrier for
the picture information. Even the use
of a miecrowave link to transmit pic-
tures between plants or branch offices
is possible.

The circuits used in the camera and

its associated networks deserve some
elaboration. Fig. 5 shows the major
components used with the vidicon cam-
era tube. This tube is widely used in
industrial TV cameras. As shown here,
a long focusing coil is placed over the
deflection yoke and there are two per-
rmanent magnet centering rings behind
the focusing coil. Grid 4 is the high
voltage element, and the actual video
signal is derived from the photocon-
ductive layer located inside the glass
faceplate. Most cameras are designed
to work with standard 16 millimeter
motion picture lenses.

A typical camera section circuit is
shown in Fig. 7. Note that the video
amplifier and deflection circuits are
quite simple when compared to the ex-
tensive networks used in TV studio
cameras. One important simplification
is the omission of a monitoring picture
tube of the type normally found in-
side most studio cameras.

Some of the more elaborate closed-

|
|
I
1
|
=
|
|
|
1
|

Fig. 4. Block diagram of the component
parts of the monitor receiver of a two-
unit closed-circuit television system.

CAMERA

e HORIZONTAL SYNC

CAMERA
Ve

Fig. 6. A single camera may be used with any number of monitors and with long
lengths of cable if sufficient distribution amplifiers are used as shown here.
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Fig. 5. Vidicon camera tube and associ-

ated deflection and focus components, as
used in most industrial television units.
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circuit TV systems use a special con-
trol unit which provides synchronizing
pulses for vertical and horizontal
sweeps. The frequencies are generally
the same as for home receivers, i.e., 60
cps and 15,750 cps, respectively. In
some control units a higher frequency
crystal oscillator and divider network
is used. and in others the 60 cps power
line frequency is used to lock in the
vertical sweep and a frequency multi-
plier then “beats” this up to 15,750
cycles to synchronize the horizontal
sweep. There are also some systems
where the synchronization of the two
sweep frequencies is less exact.

The basic industrial TV system de-
scribed so far is suitable for indoor in-
stallation where not too many moni-
tors are required and where only a
fixed area is to be viewed. In actual
practice, one of the features of TV is
that it can be used anywhere, to see
anything. ¥or this reason many re-
finements and special features -—are
available to adapt the basic closed-cir-
cuit TV system to any particular need.

Typical Installations

A good example of the special ac-
cessories used with industrial TV is
shown in Fig. 11, which is a photograph
of a weatherproof outdoor TV camera
on location at a railroad loading plat-
form. Windshield wipers are provided
on the camera case and can be actu-
ated from the mcnitor position should
rain or snow obszure the view.

To look into a furnace requires spe-
cial goggles and even then, the heat
can be unbearable for the average
human. But, as.shown in Fig. 12, a
camera can be provided with a smoxed-
glass lens and a special water cool-
ing system to keep it cool. The opera-
tor, as shown, can accurately observe
the action in the furnace, or even in
several furnaces at the same time,
without leaving his air-conditioned
booth. The chance for fatigue, acci-
dents, and heat prostration which is
common in foundry work, is thereby
reduced.

In addition to special camera cases
and cooling systems, remotely con-
trolled “panning,” camera aiming, and
lens switching are also available. This
permits the operator at a guard booth,
for example, to scan the guarded area
at his discretion without leaving the
monitor. Changing lenses remotely is
especially useful in applications at
atomic installations or other places
where the human operator should be
able to see both close and distant oc-
currences. It is a well known fact to-
day that in most atomic labs and med-
jcal institutions dealing with radio-
activity TV plays a most important
part in daily operations. One of the
sidelights in this connection reveals
that cameras located in “hot” areas
must be junked when defects occur
in them. The cost of a camera, about
$1000, may seem high, but in compari-
son with the cost of atomic instru-
ments or even the operating costs of
most installations, the amount spent
for junked cameras is negligible. A
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Fig. 8. The TV camera setup for the system shown in Fig. 9.

Fig. 9.

Cashiers at the race track are advised of the price

paid out on various horses, by means of closed-circuit TV,

special camera used for radiological
medical work is shown in Fig. 3, com-
plete with shields and lenses.

More prosaic duties of industrial TV
include remote indications of horse
racing data (see Figs. 8 and 9),
visual communications between labora-
tories and factories, and the use of TV
for microscope pickup (as in Fig. 2).
Following is a list of current opera-
tions controlled by closed-circuit TV
installations furnished by one of the
leading manufacturers in the field of
industrial TV equipment. This list in-
dicates how wide the field of closed-
circuit TV is and, although lengthy,
does not mention all of the possible
uses of TV:

Tube cooling in a furnace

Bulk loading of scrap metal

Loading crushed limestone in storage
bins

Sugar cane conveying

Fig. 7. Shown here are the operating volt.
ages required by the various elements of
a vidicon tube and the typical video cir-
cuit used in the camera for industrial TV.
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AMP

CATHODE
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° VIDEQ
+300V.
+300V.
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L HORIZ SWEEP
=N O~ +50V.
” VIDICON }HEATER
i1

b——— BLANKING
VERT SWEEP

HORIZ. SWEEP
} rocus
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Combustion control, by smoke ob-
servation

Flight information display

Furnace interior viewing

Steel pouring

Centralized water level observation

Steel slab reheating furnace loading

Jet engine test stand observation

Plant protection (day and night)

Strip mining digging

Rotary cement kiln observation

Detecting shoplifters in stores

Remote x-ray study in hospitals

Atomic reactor work

Wind tunnel tests

Freight car identification

Facsimile transmission between
plants (documents)

Parking lot supervision

This list is by no means complete,
but will give the reader some idea of
the future possibilities and the scope
of industrial TV. In addition to these
applications, closed-circuit TV is find-
ing increasing use by the armed forces,
police departments, and educational in-
stitutions.

Some Economic Facts

The cost of the installation is often
the deciding factor in whether closed-
circuit TV will be used. The cost in-
cludes not only the cost of the equip-
ment but also the cost of installing
and servicing the system. The actual
cost of the equipment will depend
greatly on the application. For exam-
ple, the RCA “TV Eye” camera and
control unit lists at $995. This does
not include the monitor, but any com-
mercial TV set can be used, with an r.f.
signal input on any TV channel. The
camera control unit contains all sweep
circuits and also provides modulation
for any channel between 2 and 6. An

www americanradiohistorv com

Fig. 10. The Farnsworth two-unit system.
Fig. 11. Closed-circuit TV camera mounted
within a special weatherproof container.
such as is used in a railroad switchyard.
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Fig. 12. A TV camera in a rolling mill
observes the operation of a steel heat-
ing furnace. The camera is contained in
a heat resistant box which is water cooled
and incorporates a smoked-glass filter

in front of the lens. The operator of the
rolling mill is in an air-conditioned booth
and performs the necessary steps by
observing the pictures on the monitors.

Three different industrial TV cameras are shown here.

f:4.5 lens and 20 feet of cable come
with the equipment. The cable to the
monitor from the control unit is not
furnished and costs about 5¢ a foot.
The monitor will cost $150 or more de-
pending on what TV set is used. Thus,
a very basic installation could be put
together for about $1200 for equip-
ment.

The cost of labor for the installation
may vary from $100 to $1000 depend-
ing on the cable route, platforms, spe-
cial lights, and other accessories which
may be needed. Maintenance per year
should be figured at about 20% of the
equipment cost with the exception of
the replacement of the camera tube.
This tube, type 6198 vidicon, lists at
$345.

Any special requirements such as a
dustproof camera, weatherproof or
watercooled camera housing, telephoto
lens, remote controlled camera motion,
several monitors from one camera or
several cameras feeding a single moni-
tor with a selector switch, etc., in-
volves additional cost and the installa-
tion and servicing costs increase in pro-
portion. In spite of this apparent high

cost, the time saved, safety features,
and flexibility of closed-circuit TV are
so favorable that most progressive
managements will gladly accept it.

Servicing

Most manufacturers provide detailed
service procedures for their equipment
which should always be followed exact-
ly. While in commercial TV it is per-
missible to substitute any kind of
paper capacitor for a defective one, in
industrial equipment the temperature
rating as well as the voltage rating
are quite important. Most of the main-
tenance and troubleshooting will be
done on the owner’s premises since the
over-all operation can best be checked
on location. This requires portable
test instruments as well as a good
stock of spare parts right in the truck.

In dismantling casings and remov-
ing shields and covers be absolutely
sure that the gaskets, cushions, or
other fittings are still good. When re-
assembling the equipment these items
should be checked off carefully. Loose-
ly fitting dustcovers, or missing
weather-stripping may result in seri-
ous damage to equipment. Another
item to look for is the air filter which
is in the intake grating of forced-air
cooling systems. Always make sure
the filter is still good and not too full
of dust. It is good practice to replace
air filters regularly, the exact inter-
vals depending on the installation, but
never less than every 6 months. Cables
and connectors which may be damaged
should be replaced only by exact equiv-
alents since otherwise impedance mis-
match can result.

Some service technicians habitually
screw the back on a TV set with three
screws, even if the original set came
with eight. To duplicate this care-
less practice in industrial TV would
be an invitation to customer com-
plaints. Expensive equipment should
be treated with care and all service
work should be done with quality in
mind.

The General Precision Laboratory camera on the left uses a “Staticon”

tube, the Philco camera on the right uses a vidicon. The Dage camera is mounted in an automatic tilting and “panning’’ accessory.

40

wwWw americanradiohistorvy com

i

RADIO & TELEVISION NEWS


www.americanradiohistory.com

A Transistorized

Portable Phonograph

HE first completely transistorized
Tportablo phonograph, which plays

45 rpm records and operates from
the power supplied by four 1% volt
dry cells, will be available from Philco
soon. The new unit is shown in Fig. 1.

Three fused-junction transistors are
used in a two-stage audio amplifier
circuit. The phono motor is a special
4-volt type. The phonograph will play
up to 3000 standard 45 rpm records
before the batteries, which are stand-
ard flashlight cells, require changing.
Because of the low power drain, 150
hours of continuous operation is pos-
sible with this phonograph.

The new set has the smallest turn-
table motor of any phonograph on the
market. It is a 4-volt motor weighing
less than 3 ounces and is approximate-
ly one-fifth the size of conventional
motors. Power requirements for the
motor are supplied by the four dry cells
connected in series. Actual operation
voltage for proper motor speed is be-
tween 3.5 and 4 wvolts, which is ob-
tained through a *“speed control” po-
tentiometer. This control is also used
to compensate for any loss of voltage
as original batteries grow old. The
motor itself is designed for 45 rpm
record speed only, so that no compli-
cated motor-to-turntable coupling sys-
tem is necessary.

Among other features of this phono-
graph is the tone arm which serves as
the “on-oft” switch and automatically
stops the turntable and turns off the
set after each record is played, there-
by helping to save the batteries. Of
course, since transistors are used, no
warm-up time is required. Records
can be played with the lid closed.

Circuit

The transistor phonograph uses a
printed-wiring chassis with a 4-inch
speaker. The complete circuit is shown
in Fig. 2, and consists of a transistor
amplifier driver stage feeding two
transistor stages in push-pull output.
The transistors used are fused-junc-
tion types L5021 and 15022, manufac-
tured by Philco. The fused junction
transistors are capable of relatively
large power amplification for transis-
tors, which explains the fact that quite
a bit of volume is obtainable from this
phonograph despite the few stages.

The crystal pickup feeds a high-out-
put signal to the volume control from
where it is transformer-coupled to the
base connection of the first amplifier
stage. This transistor, as well as the
others, is employed in a grounded-
emitter circuit. The output from the
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Fig. 1. The transistor-
ized phonograh made
by Philco, together
with its various com-
ponent parts. Four
flashlight batteries
turnish all of the
pPower required for the
d.c. phono motor and
three transistors, :

A new self-powered, completely transistorized portable

phonograph for 45 rpm records only now made by Philco.

L5021 transistor is then high-im-
pedance transformer-coupled to the
push-pull output stage.

To obtain the required collector-base
potential in the driver stage, the base
is biased positively (as is also the emit-
ter) by one battery while the collector
is biased negatively by the other. A
voltage divider consisting of the 1000
ohm and 2700 ohm resistors (and the
speaker voice coil) supplies the proper
bias to the base. The emitter is sup-
plied through the 220 ohm resistor.
The 2700 ohm resistor also furnishes
feedback from the output stage to the
input of the driver stage. The 40 ufd.
capacitor in series with .the 33 ohm
resistor, from the emitter to the base
of the first amplifier transistor, pro-
vides a low impedance path for the
aydio signal.

Since the output stage does not use
complementary transistors, a two-
winding secondary is used to supply
signal to this stage rather than a cen-
ter-tapped single winding. A capacitor
provides coupling for a common base
for the audio signal while isolating the
two windings for d.c. biasing purposes.
The output stage is low-impedance
coupled to the voice coil of the speaker.

In servicing the amplifier, it is rec-
ommended that an oscilloscope be used
in a conventional signal tracing proce-
dure,

Two models of the transistorized
phonograph are being made available
by Philco, the TPA1 and TPA2. One is
slightly larger than the other to permit
the storing of thirty 45 rpm records
in a special compartment in the cabi-
net.

Fig. 2. Complete schematic diagram of the Philco transistorized phonograph.
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One of the basic units for any high-fidelity

music system is, of course, the record

player. Here are some of the more recent models.

Swiss-made CBA-83 changer be-
ing offered by Thorens. It is
of direct-drive motor design.

The Thorens E-53PA profession-
al-type turntable. It is sup-
plied without arm or pickup.

The Model CD-43 record
changer. It has a fine-
tuning adjustment knob.
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MONG the new record-playing devices which have been
released to the public in the past few months are those
pictured and described here. Most of these new units

offer interesting and unusual features which should be
called to the attention of both the audiophile and the audio
service technician. -

Collaro Transcription Unit

A new British transcription turntable, the Collaro Model
2010, is being introduced to the American market by
Rockbar Corporation.

Driven by a four-pole, dynamically-balanced, hum-
shielded induction motor, the unit is designed to operate
on all record speeds, 33%, 45, and 78 rpm. The motor is
shock-mounted by means of lateral springs which effec-
tively damp out mechanical vibration. The turntable it-
self is cast and machined (weighs approximately 8%
pounds) and is sc formed that the greater part of its
weight is in the rim for flywheel effect. The material is
non-magnetic.

The turntable rotates on a 3%-inch long steel shaft
which rides in a self-lubricating bearing. The vertical
thrust is taken by a single steel ball. There is minimum
frictional loss. The motor spindle is fitted with a 3-step
pulley which couples to a single idler which, in turn, drives
the inner rim of the turntable. Speed may be selected or
changed at any time.

The turntable comes complete with a low-mass, non-
resonant arm which houses the company’s transcription
pickup—a crystal cartridge with two mechanically isolated
sapphire styli which are used turnover-wise for either
standard or microgroove records. The nominal output of
this cartridge is suitable for use with conventional pream-
plifiers.

The Presto "Pirouctie” three-speed turntable. It is available
with a four-pole induction or a hysteresis synchronous motor,
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Two of the new V-M Corporation models. The Model 1250 is shown
above and the Model 1200 at the right. Both units feature four
speeds (33, 45, 78, and 16 “talking book” speeds). The three
standard speeds are automatic, the 16 rpm is obtained manually,

The Model 2010 will accommodate all discs up to 16"
and the pickup arm is designed to give good tracking on
all sizes. The price, complete with cartridge and pickup
arm, has been tentatively set at $72.00 (east of the
Rockies).

Also of interest is the fact that the Collaro Model RC54
changer, which has becn on the market since late last year,
is now being supplied with a pre-cut mounting board and
with a power cord and amplifier connecting cables at-
tached, at no increase in cost.

Component Corporation Console Turntable

Component Corporation is marketing a transcription con-
sole version of its belt-driven *Professional” turntable as
the Model 70.

A double shock-mounted, continuous-duty, constant-
speed induction motor turns a three-step motor pulley,
accurately machined, in its own bearings. An endless belt
couples the proper pulley to the turntable’s outer rim to
drive it at 33%, 45, or 78.26 rpm. An expanding collet
spindle accurately centers discs with oversize center holes.

The Model 70 has what is said to be the industry’s
heaviest turntable (25 pounds machined cast steel) which
reduces rumble to —70 db, wow and flutter to .05% and
speed variation to .25%.

Completely free from metal-to-metal contact, the turn-
table runs in a nylon sleeve and on a single ball-thrust
bearing. Tempered steel, felt-damped springs provide
over-all shock mounting and the console may be accurately
leveled by rotation of these springs.

A thick cork cushion on the turntable protects record
surfaces. Instantaneous cueing is provided by slipping the
record (the turntable accommodates 16” transcriptions and
17%" masters). There is ample room for mounting two
or more arms on the console surface and accessory space
at the rear of the console for mounting standard 19%” rack
panels up to 22” high. The console is priced at $295.00,
FOB, Denville, N. J.

Ercona Intermix Changer

The Electronic Division of Ercona Corp. has a new auto-
matic record changer which will handle 12", 10”, and 7"
discs intermixed without wow, hum, or rumble.

The “Dekamix” will operate at all three speeds. It has
a single-phase, four-pole asynchronous motor with auxili-
ary phase displaced by a capacitor. Operated at 110-125
volts, 80 cycles, a.c., power consumption is 10 watts. This
same unit is also available for d.c. and 6 volt operation
on special order.

The crystal cartridge that comes with the changer is of
the turnover type and has two sapphire needles. The plug-
in head will accept standard magnetic cartridges. A special

(Continued on page 180)
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Ercona Corp.’s “Dekamix” intermixing record changer. If will
handle 33. 45, and 78 rpm. 12", 10", and 7” discs intermixed.

m

The Collaro Model 2010, three-speed turntable. It features a
four-pole, dynamically-balanced, hum-shielded induction motor.

The German-built "Rex AA" record changer being distributed by
Fenton. It will intermix any size records between 6" and 12”.
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Even a Cadillac requires repairs

and occasional adjustments—here are a few tips

on troubleshooting your hi-fi sound system.

like getting into the Cadillac class.

One pays more for superior design,
components, and performance. Yet it
stands to reason that a Cadillac limp-
ing along on four cylinders is less
satisfactory than an inexpensive car
purring along on eight. Similarly a
high-fidelity system that falls measur-
ably short of specifications gives less
listening pleasure than the run-of-the-
mill radio-phono combination.

The purchaser of high-fidelity equip-
ment faces two problems: (1) getting
it to work at 100% of potential; (2)
keeping it that way. New or old, the
system is subject to infiltration by an
assortment of “bugs.” Among the fac-
tors responsible are: mismatching of
components, use, age, accident, climat-
ic conditions, and perversity of inani-
mate objects.

The more expensive the system, the
more agonizing the bugs are apt to be,
both from the psychological viewpoint
and the musical aspect. As an injtial
precaution, the audiophile should pur-
chase components from a reliable
organization that backs up its mer-
chandise with a satisfactory repair or
exchange policy. If feasible, it is wise
to assemble the selected components
at the dealer’s place so that the sys-
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BUYING high-fidelity equipment is

tem as a whole, or a substantial part
of it, can be checked for satisfactory
sound and operation. In addition, it
is worthwhile to have each piece of
equipment checked by a technician
with the proper test instruments;
flaws may thus be revealed that are
otherwise not immediately apparent.

Once in use, the system should be
checked periodically, as one does a car
or expensive camera.

This article lists some of the more
common “bugs” found in hi-fi systems.
Various difficulties, such as tuner mis-
alignment, require the services of a
technician. Others, such as an incor-
rectly seated stylus, can often be rem-
edied by the non-technical user.

Phonographs

1. Inaccurate speed. A stroboscope
card, readily obtainable for a few cents
or even free at most radio supply
houses, indicates speed accuracy when
placed on a rotating turntable and ob-
served under an electric light, prefer-
ably fluorescent. The bars (or dots)
on the card appear stationary if speed
is exact. They appear to move clock-
wise if speed is fast and counterclock-
wise if slow. By counting the num-
ber of bars that appear to move past
any given point within one minute,
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it can be determined whether the speed
is within a satisfactory range of error.
Professional standards call for a maxi-
mum deviation of .3% above or below
specified speed, which translates into
a movement of 21 bars-per-minute,
clockwise or counterclockwise, for any
of the three speeds in common use.
For ears not overly sensitive to pitch,
however, deviations as large as one,
two. or even three per-cent (movement
of 72, 144, or 216 bars-per-minute)
may be tolerated. Speed inaccuracy
greater than 3% is unacceptable.

2. Inconstant speed (wow). Constan-
cy of speed is even more important
than accuracy because of the ear's
sensitivity to sudden changes in pitch.
Appreciable wow can be observed
visually by watching the stroboscope
card for sudden brief fluctuations in
speed. An aural test may be made
by listening to a frequency test record
(sold by many radio supply houses) or
to music containing single tones, for
example piano compositions. Wow may
be caused by such factors as dirt on
the inside rim of the turntable, slick
idler or drive wheels, and an off-center
turntable. Cleaning the phonograph
parts with detergent recommended by
the phonograph manufacturer may al-
leviate the trouble. In the case of slick
wheels, however, replacement is usual-
ly the best course, although sometimes
a slight sanding may turn out well.

3. Hum. Hum can often be reduced
simply by a 180-degree turn of the 117
volt a.c. power plug of the phonograph
or amplifier. Magnetic pickups are sen-
sitive to hum fields such as those gen-
erated by the phonograph motor. This
hum field may be transmitted by the
turntable. Placing a rubber mat on the
turntable to effect greater separation
between it and the pickup may reduce
hum. The phonograph chassis should
have an excellent ground connection to
the chassis of the amplifier or pream-
plifier. Although the shield of the
phonograph lead to the amplifier sup-
plies a ground, a better one can often
be effected by connecting a heavy wire
between the two chassis; sometimes
different .grounding points on the pho-
nograph chassis will produce varying
results.

4. Clicks. Loud clicks or pops may
be heard when the phonograph is
turned on or off. These can be sub-
stantially eliminated by wiring a .5
pfd., 600-volt capacitor between the
two leads to the phonograph motor.
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By BURT HINES

5. Stylus distortion. Distortion may
be due to a stylus that is incorrectly
seated. Viewed head on, the stylus
should appear to ride perpendicular to
the record surface, not inclined to the
left or right. In the case of magnetic
pickups it is important ‘that the stylus
be well centered between the pole
pieces on either side of it. A stylus
touching or almost touching a pole
piece will distort. Similarly, dirt
lodged between the stylus and either
pole piece restricts stylus movement

and causes distortion. It should further -

be borne in mind that distortion may
be due to a worn stylus, particularly
if it has a sapphire rather than dia-
mond point. A sapphire’s life is on
the order of 25 hours, while a diamond
is good for hundreds and even thou-
sands of hours.

6 Incorrect load resistors. For each
brand of phonograph pickup there is
an optimum load resistance which gives
smoothest and widest range reproduc-
tion. The correct value is available
from the manutacturer. Some pream-
plifiers have a variable load resistor,
while others have a fixed resistor
which either matches one specific pick-
up or else has a value based on the
average load resistance for several
popular pickups. The best possible per-
formance can be obtained from a pick-
up only by making certain that it feeds
into the load resistance specified by
the manufacturer.

7. Absence of high frequency cut.
Because of treble emphasis on records,
the output of a magnetic pickup re-
quires a substantial amount of treble

cut in order to achieve flat response.

Some amplifiers do not provide this
treble cut except through the treble
control. However, a more satisfactory
procedure when using such an ampli-
fier is to obtain treble de-emphasis by
wiring a resistor of the proper value
between the terminals of the magnetic
pickup. The value of this resistor,
which can usually be obtained from
the pickup manufacturer, depends on
the characteristics of the pickup and
the amount of treble cut required. For
example, using a G-F pickup, equaliza-
tion of the standard RIAA curve, as
far as the high end is concerned, re-
quires a resistor of about 7500 ohms.
To achieve correct high-frequency
equalization of other recording charac-
teristics, which in the main differ but
slightly from the RIAA curve at the
high end, the treble control can be
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used to effect the necessary adjust-
ments. However, it is not a good idea
to use the treble control for all the
treble cut required by the RIAA curve
or any other curve because there is a
tendency on the part of many listeners
to leave the treble control in flat posi-
tion.

Tuner Troubles

1. Incorrect alignment. Perfect align-
ment is far more essential to FM tuners
than AM tuners. Inadequate alignment
of an FM tuner results not only in loss
of sensitivity but, much worse, in dis-
tortion. An FM tuner that once oper-
ated correctly may drift out of align-
ment with age. In any event, an FM
tuner can often profit from a check by
a technician with the instruments,
skill, and disposition for precise align-
ment. Stay away from the man who
aligns by ear.

2. Incorrect treble de-emphasis. FCC
regulations require that FM stations
apply a prescribed amount of treble
boost, technically known as “75 micro-
second pre-emphasis,” to their signals.
FM tuners should therefore have a
corresponding amount of treble cut in
order to achieve flat response. How-
ever, some tuners have substantially
less than the required amount of cut,
the net result being that the tuner
sounds shrill by comparison with the
same music on a record. Insufficient
treble cut may be deliberate on the
part of the manufacturer—perhaps out
of a desire to impress the user with the
highs of his tuner-—or it may be acci-
dental as the result of components
with incorrect values. Occasionally a
tuner may have too much de-emphasis
and therefore sound “bass-y.” It takes
only a few minutes for a technician to
check the de-emphasis network of an
FM tuner and, if change is needed, to
replace one resistor costing a few
cents. On the other hand, if an un-
usually long cable is required hetween
the FM tuner and the amplifier, which
may result in attenuation of high fre-
quencies, it may be advisable to com-
pensate the loss of highs by using a
de-emphasis network with a value less
than 75 microseconds. -

Amplifiers and Preamps

1. Incorrect alignment and/or opera-
tion. Many commercial amplifiers,
probably the majority, require no
alignment or at least do not provide
a means for it. Some, however, espe-
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cially those using the popular William-
son circuit and variations of it, require
balancing and adjustment of the cur-
rents in the output tubes which sup-
ply power to drive the speaker. When
output tubes are replaced, realignment
is necessary. This is usually a job for
the technician, except in the case of
some amplifiers which incorporate a
means for the owner to perform the
alignment. If the audiophile wishes to
make certain that his amplifier meets
the manufacturer’'s specifications, he
will have a technician check power
output, distortion at various power
levels, input connections, output con-
nections, range and flat setting of tone
controls, selector switch operation, and
other features that the amplifier or
preamplifier may boast.

2. Excessive amplifier gain. This is a
problem most often encountered when
a preamplifier (including tone controls,
sharp cut-off filters, etc.) is purchased
separately from the basic power am-
plifier. However, it sometimes occurs
in a single chassis unit which contains
not only the power amplifier but also
the same controls as a separate pre-
amplifier. The power amplifier pro-
duces amplification not only of desired
signals but also of hum and noise in
the preamplifier. Although a low set~
ting of the volume control in the pre-
amplifier reduces hum and noise in
stages preceding the control, hum and
noise in succeeding stages of the pre-
amplifier usually remain the same. An
exception occurs in some preampli-
fiers which have dual volume controls
ganged for operation by a single knob;
one control is at an early stage and
one is at the final stage or output of the
preamplifier. Except when dual volume
controls are used, it may be necessary
to reduce gain of the basic amplifier
to a ‘“practical” level in order to cut
down preamplifier noise and hum. This
“practical level” is one which at maxi-
mum position of the preamplifier vol-
ume control provides the user with the
most volume he ever intends to use
and no more. Some basic amplifiers
contain a variable input control for
this purpose. If not, it is a simple mat-
ter for a technician to install one. Be-
sides keeping hum and noise down, re-
duction of the power amplifier’s gain
prevents possible damage to amplifier
components of speakers through acci-
dental generation of excessive audio
power.

On the other hand, it is possible to
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cut amplifier gain excessively. There-
fore, if the preamplifier has to deliver
increased voltage in order to drive the
power amplifier to desired output, the
increased voltage will contain more
distortion. Thus it may be necessary
to accept a slight amount of noise
and hum-—discernible only within a
few inches of the speaker—in order
to keep preamplifier voltage and dis-
tortion down. However, if the pream-
plifier has a dual volume control such
as previously described, this compro-
mise is less or altogether unnecessary.

3. Incorrect gain setting of sources
feeding the amplifier. Most tuners,

tape recorders, etc. have volume con- -

trols, especially if they are capable
of generating in excess of 2 volts maxi-
mum audio signal. If the tuner, etc.
output voltage is too low, the amount
of tuner signal may not be sufficiently
high compared to hum and noise in
the preamplifier and amplifier so as to
keep the latter sounds inaudible. On
the other hand, if the tuner output is
too high, there may be danger of over-
loading the first stage of the preampli-
fler unit and causing distortion. For
best results, therefore, the volume
control of the tuner should be set to
deliver just enough signal to drive the
amplifier to the desired level. General-
ly such a signal will range between .5
and 2 volts maximum. Some pream-
plifiers have input level controls for
adjusting the gain of input signals. In
this case the tuner volume control may
be left full on and the preamplifier in-
put level control adjusted instead.

4. Motorboating. This can sometimes
be identified by a “putt-putt” sound
from the speaker, but not always, be-
cause motorboating can also take place
at a sub-audible frequency. Audible or
inaudible, motorboating can produce
distortion, not only in the amplifier but
also in the speaker due to excessive
cone travel. Motorboating frequently
occurs, for example, when an attempt
is made to supply both a preamplifier
and a power amplifier from the same
source of high voltage current. Or-
dinarily the cure consists of better de-
coupling between the high voltage sup-

i

ply to the power amplifier and the
supply to earlier audio stages.

5. Inadequate grounding. If there is
objectionable hum it may occasionally
be due to inadequate ground connec-
tions between the amplifier or pream-
plifier chassis and the various other
chassis. This problem has already been
discussed in connection with the pho-
nograph under point 3 of that section.
In some cases hum can be reduced by
running a heavy wire from the ampli-
fier chassis to a metallic earth ground,
such as a water pipe or radiator (never
a gas line). .

6. High frequency losses due to cable
capacitance. The shielded cables that
connect components such as a tuner or
phonograph to the amplifier or pream-
plifier may have enough capacitance to
act as a partial short circuit at high
frequencies. The degree of short cir-
cuiting in-a cable more than three or
four feet long can be serious at high
frequencies unless the source feeding
the amplifier has low impedance.
Therefore, unless manufacturer’s in-
structions indicate otherwise, shielded
cables should be as short as possible
and have as low a capacitance per foot
as is commercially available—about 25
wufd. per foot. Today many tuners,
preamplifiers, tape recorders, etc. pro-
vide low impedance cathode-follower
output, which enables a cable of sub-
stantial length to be used without high-
frequency losses.

Speaker Faults

1. Incorrect port size of bass reflex
cabinets. As a minimum precaution,
speaker manufacturers’ recommenda-
tions should be observed in determin-
ing the size of the port in a bass re-
flex cabinet. Use of a ready-made
cabinet with a port of fixed size will
produce varying results with different
speakers; therefore an adjustable port
is advisable. Many persons are willing
to trust their ears as to what size port
produces the smoothest and fullest
bass response. Those who wish to be
on technically safe ground can call in
a technician equipped with the instru-
ments necessary to determine opti-
mum port size.

2. Woofer-tweeter unbalance. Fre-
quently the components of a two-way
speaker system are not balanced for
equal output, resulting in heavy or
shrill sound, depending on whether the
woofer or tweeter is operating at the
higher level. With care, proper bal-
ance can be achieved by ear. However,
to achieve balance with technical ac-
curacy requires the use of a frequency
record or audio oscillator to feed, alter-
nately to each speaker, several tones
in the area of the crossover frequency,
that is, in the area where both speak-
ers can be expected to operate efli-
ciently. These tones should be fed
directly from amplifier to speaker, by-
passing the crossover network that
separates high and low frequencies and
feeds them to tweeter and woofer re-
spectively. The more eflicient speaker,
usually the tweeter, is reduced to the
level of the other speaker by means of
an attenuating device such as an L-
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pad. In the case of a three-way sys-
tem, woofer and mid-range speaker
may first be balanced against each
other, and then the tweeter may be
balanced against the mid-range speak-
er. A similar procedure would be fol-
lowed for a four-way system. Once the
attenuating devices for each speaker
are set, they should thereafter be left
undisturbed except in such cases as re-
placement of speakers or movement of
the speaker system to another loca-
tion. B
3. Crossover “holes.” If the com-
ponents of a crossover network differ
significantly from design values, it is
possible for the response of the speaker
system to drop substantially in the
region of the crossover frequency.
That is, the combined output of
the tweeter and woofer in the area
of the crossover frequency may
be substantially less than the system’s
output at other frequencies. Con-
versely, it is possible for a peak, al-
though a moderate one, to appear in
the crossover area due to faulty cross-
over values. If the owner suspects a
“hole” in his system it may be wise
to have the crossover network checked
by a technician both with respect to
values of components and actual per-
formance. This is especially advisable
in the case of home-built crossovers.

4. Incorrect speaker phasing. If two
speakers in adjoining frequency ranges
of a multiple speaker system are op-
positely phased, that is, if the voice
coil of one moves in while the other
moves out, there may be considerable
attenuation of frequencies in the
neighborhood of the crossover frequen-
cy because sound waves of opposite
phase tend to cancel. Frequency can-
cellation is most noticeable for single
tones. Therefore single tones such as
produced by a frequency test record
or audio oscillator are suitable for ob-
taining correct phasing of speakers.
The procedure is to reverse the leads
to one of the two speakers and to se-
lect the position of the leads which re-
sults in the loudest combined sound
from the two speakers for a frequency
in the crossover range.

5. Incorrect impedance wmatching.
When one speaker or speaker system is
used, it is simple enough to connect

- the speaker to a terminal on the am-

plifier which is rated at the same im-
pedance as that of the speaker. How-
ever, when several speakers are used
in various parts of a home, all operat-
ing off one amplifier, their combined
impedance differs from that of any one
speaker. Consequently the impedance
of the speakers as a group no longer
matches that of the amplifier and
there is a loss in the amount of power
transferred from the amplifier to the
speakers. To obtain the amount of
power needed by the speakers it is
necessary to operate the amplifier at
a higher output, which means more
distortion. Where multiple speaker in-
stallations are used, it is necessary to
determine which output terminal on
the amplifier will best match the col-
lective impedance of a group of speak-

ers. —30-
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By HERMAN BURSTEIN

series, we discussed the essential

elements of tape recorders and
covered, in some detail, the transport
mechanism, the record-playback and
erase heads, and the bias oscillator.

Now we will turn our attention to
the recording medium—in other words
—1the magnetic tape on which the pro-
gram material is captured.

The Tape: Tape consists of a coat-
ing of magnetic material on paper or
plastic base, usually the latter. The
coating is a special ferrous oxide of
extremely fine particle size, which is
mixed with synthetic resins to bind the
oxide to the base. Standard tape is 4"
wide and .0021” thick; the coating is
about .0006” and the base .0015”. Of
quite recent date is the so-called long
playing tape, which is two-thirds as
thick as standard tape and therefore
OffCIS 50 per-cent more playing time
oh a given size reel.

A 7" diameter reel is accommodated
by most home machines. It holds 1200
feet of standard tape or 1800 feet of
long playing tape. At 7.5 ips this of-
fers 32 or 48 minutes of playing time.
A 7.5 ips machine with half-track
heads can therefore record 64 or 96
minutes of material on a 7" reel. A
10%" reel holding 2400 feet of stand-
ard tape is often employed on profes-
sional machines. Reel sizes greater
than 10%” are sometimes used on
professional recorders, while reels
smaller than 7" are available for all
recorders.

Important mechanical characteris-
tics of tape are strength, smoothness,
and limpness. A breaking strength of
four to five pounds is required to en-
able tape to withstand the strains of
sudden starts and stops and fast wind
and rewind. Tape must be smooth to
insure both minimum head wear and
good contact with the heads. Vibration
due to roughness produces noise.
Therefore tape generally contains a
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lAST month, in Part 1 of this current

Part 2. Magnetic tape in all its phases. Such
characteristics as bias voltage, distortion,
record level, magnetic properties, and frequency
response are all important factors in obtaining

high-fidelity performance from your sound system.

minute amount of lubricant. Limp-
ness enables the tape to hug the heads
and make sharp turns around guides,
tensioning devices. etc.

The magnetic coating contains a host
of magnetic “domains,” each a group
of atoms with a common physical
characteristic such that the domain is,
in effect, a minute magnet. In an un-
used or demagnetized tape the domains
point in random directions. Therefore
the tape has no magnetic pattern ex-
cept that corresponding to the random
orientation of domains, which produces
tape ‘“hiss.”

Under the influence of the record
head’s magnetic field, produced by
audio current, the domains are forced
to align themselves in accordance with
the polarity of the field as the tape
moves past the gap. In short, the tape
is magnetized. The number of domains
aligned in a given direction at any

instant varies with the level of audio
current. However, if the current is
great enough, all the domains become
aligned, representing tape saturation.
Additional current produces no further
magnetization of the tape.

(Continued on page 127)
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Cowrtesy of Audio Devices, Inc.

Fig. 1. Variation of magnetic induction (B)
with magnetizing force (H). Refer to article.

Recording and playing times of various lengths of standard and “Exira-Play”
recording tapes. Courtesy of Minnesota Mining & Manufacturing Company.
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UNINTERRUPTED RECORDING TIME*
REEL| TAPE FOR VARIOUS TAPE SPEEDS AND TAPE LENGTHS DUAL TRACK
S(InZ)E L(fGT:')I (TAPE SPEED—inches per second) TIME
in. ee
% ips | 174 ips ‘ 3% ips ‘ 7Y% ips | 15 ips 30 ips 3% ips I 7V ips
3 150 {14 hour | 15 min. | 74 min. 3% min. [ ... 18 min. |7V% min.
4 300 1 hour | 30 min. | 18 min. | 75 min. {334 min. {174 min. |30 min. 15 min.
5 600 2 hours{ 1 hour | 30 min. | 13 min. i7'/z min. |3% min 1 hour 130 min.
5 800** 3 hours| 90 min. | 45 min. | 225 min. 1114 min.!5% min. |90 min 45 min.
7 1200 4 hours| 2 hours! 1 hour | 30 min. [15 min. 7V min 2 hours | 1 hour
7 1800%% 6 hours| 3 hours| 90 min. | 45 min. |22% min.|11%4 min.| 3 hours 14 hrs
10V4| 2400 8 hours| 4 hours| 2 hours 1 hour |30 min. |15 min. 4 hours | 2 hours
10V32| 3600**# 12 hours| 6 hours| 3 hours| 80 min. (45 min 22V min.| 6 hours | 3 hours
14 4800 (16 hours| 8 hours| 4 hours| 2 hours | l hour (30 min. |..........|..........
14 7200%*%|24 hours| 12 hours| 6 hours| 3 hours |90 min. (45 min. |....cooovoi|innnnnon .
* Single track only. For dual track recording, double the time.
#t'Secotch’ brand ‘‘Extra-Play’’ magnetic tape No. 199.
47


www.americanradiohistory.com

Broadcast-Band
Test Oscillator
~ Using Transistors:

By LAWRENCE FLEMING

Chief Engineer
Electronic Engineering & Service Co., Inc.
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An accurate, stable, and extremely portable battery

operated test instrument for radio and p.a. servicing.

reductions of transistors have made

a lot of new applications practic-
able. One is described here. This in-
strument furnishes test signals for
broadcast receiver and p.a. servicing,
as follows:

R.f. voltage: variable up to 25 milli-
volts.

R.f. tuning: continuous, 550 to 1700
ke. and 400-500 ke.

Modulation: AM, approximately 30
per-cent at 700 cycles.

Audio output: approximately 700
cycles, variable 0-250 millivolts.

Incidental FM is very small, owing
to the use of a low-impedance crystal
modulator in the output circuit. The
entire ‘“tube complement” consists of
two junction transistors and one crys-
tal diode. Over-all dimensions are 3" x
4/! X 5"‘

Directly below the tuning dial on the
panel (see Fig. 1) is the “Hi-Lo”
switch for changing frequency bands.
The knob at the right on the instru-
ment panel goes to the output voltage
control, a 500-ohm potentiometer. The
phonograph-type jack in the lower
right-hand corner takes a length of
crystal microphone cable for the out-
put. The “R.F.-Audio” switch trans-
fers the output from the r.f. oscillator
to the internal 700-cycle audio oscilla-
tor. The output control pot is opera-
tive in either position of the switch.
Alongside the power “On” switch, the
“Mod.-C.W.” switch simply turns the
internal audio oscillator on or off, leav-
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RECENT improvements in and price

ing the r.f. circuit undisturbed, and
the r.f. level unchanged.

The r.f. output voltage is amazingly
constant over the tuning range for a
device of this type, staying within 2 db
from 550 ke. to 1700 ke. The output im-
pedance is low enough so that a 3-foot
crystal microphone cable does not af-
fect the output at either end of the
tuning range. The frequencies are too
low to require impedance matching at
the ends of the cable.

All the components are mounted in
a Bud CU-2105 “Minibox.” The coil
and the small output transformer
(which serves as the audio oscillator
inductance) are mounted on the left-
hand side of the cabinet, as shown in
Figs. 3 and 4, and the remaining parts
on the front panel. The transistors
and a few odd resistors and capacitors
are soldered to an eyelet lug strip re-
trieved from the junk box. The strip
measures about %" x 3” and is mounted
on a pair of 1%” stand-offs. As far as
electrical performance goes, nothing
fussy was found about the parts place-
ment or lead dress. B

The batteries do not show in the
photographs. They are mounted on the
inside of the box cover, and occupy the
empty space to the right of the tuning
capacitor and the transistor strip,
visible in Fig. 3. N

The basic limitation in size reduc-
tion of test instruments lies in the re-
quirements of the user’s hand and eye.
Knobs must be large enough and ade-
quately spaced for easy operation. Dial

-
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Fig. 1. Front panel of the complete sig-
nal generator for the broadcast band that
uses fransistors and batteries. The in-
strument is 5” long, 4” high, and 3” deep.

and meter scales must be large enough
to read without squinting. These needs,
in some cases, lead to a minimum
panel size no smaller than is now
usual. In many other cases, the in-
strument can be miniaturized without
loss of utility.

In the instrument shown here, the
only compromise with convenience is
the rather small tuning dial, 2% inches
in diameter. Four or five inches would
be better, but it was possible to get all
the other parts in and on the small box
without squeezing, and without loss in
accessibility.

Circuit

The circuit of the test oscillator in
Fig. 2, uses two junction transistors.
The r.f. oscillator, V,, is a Texas In-
struments type TI 228, the audio oscil-
lator, V. a type TI 200 of the same
make. At the time of writing, the
TI 228 was $4.00 and the TI 200,
$3.00. (Editor’s Note: Although these
transistors are not regularly stocked
by electronic parts distributors, they
may be ordered from the manufacturer
direct or through a distributor.) Type
228 is rated for oscillator-mixer serv-
ice in broadcast receivers, and the type
200 for general purpose low-level audio
work. Both are n-p-n transistors
rather than the more common p-n-p
variety. This means that the emitter
is run negative and the collector posi-
tive, rather like a vacuum tube.

The r.f. oscillator is a Hartley-type
circuit. Because of the taps required,
the coil was home-wound. It is an old
fashioned single-layer solenoid, close-
wound with No. 32 “Formvar’ wire on
a 2-inch length of 1-inch diameter
phenolic tubing. The “@” of the coil
measured over 100 all the way from
500 to 1800 ke., somewhat better than
a lot of small universal-wound coils.

RADIO & TELEYISION NEWS
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Tapping points are given in the parts
list. The 4-turn secondary is wound
over a piece of insulating tape at the
“cold” end of the coil. The emitter is
tapped 10 turns up from the ‘“cold”
end, through a .003 pfd. capacitor C..
Emitter bias is supplied through the
3900 ohm resistor, R.. Capacitor Cs is
an r.f. bypass across the collector bat-
tery. It is necessary for proper oscil-
lation, but its value is not critical.
The taps on the oscillator coil L, are
not particularly critical, but taps in
general are among the most important
parameters for experimentation in cir-
cuits of this type. Connecting the col-
lector directly to the top end of the
tuned circuit will, as is explained be-
low, limit the maximum frequency
of oscillation. But this is due to the
transistor capacitance, not to any lack
of gain in the loop. Oscillation is vigor-
ous in either case. In fact, a couple of
TI 202 transistors, which are rated
only for audio use, were tried in place
of the TI 228, and appeared to work
just as well. The manufacturer’s rat-
ings must be followed, of course; a trial
of two samples does not mean that
every type 202 will work this way.
The 365 wpufd. tuning capacitor, Cs,
easily covers the 550-1700 ke. tuning
range, with 100 ke. or so to spare at
the high end. The low band, for i.f.
alignment, is obtained simply by
switching a 400-ppfd. mica capacitor
C., across the tuning capacitor, C..
The principal purpose of tapping the
collector down on the coil instead of
connecting it directly to the “hot” end,
is to reduce the capacitive shunting of
the tuned circuit. With the collector
connected to the top of the coil, maxi-
mum oscillator frequency is only 1500
ke. at the minimum setting of the tun-
ing capacitor. The tap also improves
the waveform slightly and reduces the
effect of battery voltage on oscillator
frequency:
The audio oscillator operates in a
transistor version of the Colpitts cir-
cuit. Main reason for this is that it is

Fig. 3. Side view of the instrument showing the r.f. oscil-
lator tuning capacitor. Space at right is for batteries.
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R:—500 ohm volume control, carbon type

Rz, Ri—15,000 ohm, Y5 w. res.

Rs—3900 ohm, V5 w. res.

Rs—6800 ohm, V5 w. res.

Cr—200 pufd. ceramic capacitor

C2—400 pupfd. mica capacitor

Cs—365 pupfd. tuning capacitor
1945 Q or equiv.)

C;—.003 pfd. paper capacitor

Cs—.03 ufd. paper capacitor

Cs—.01 pfd. paper capacitor

Cr—.5 ufd. paper capacitor

CR;—Type 1N34 germanium crystal diode

B:r—15 v. transistor battery

B:—1.5 v. penlite cell

Ji—DPhono-type jack or coaxial jack

Ly—Primary, 115 t. #32 “Formvar” wire, close-
wound, single-layer on 1-inch diameter form,
tapped at 10 t. and 70 t. Secondary, 4 t.

8§1—S8.p.d.t. slide or toggle switch

Sz, Ss—S8.p.s.t. slide or toggle switch

S4—D.p.s.t. toggle switch

T1—Output trans. 4000-14,000 ohms to v.c.
(Stancor A-3856 or equiv.)

Vi—Type TI 228 transistor (Texas Instru-
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Fig. 2. Complete schematic diagram and parts list for the transistorized

broadcast-band test oscillator. Modulated and c.w. outputs are available.

easy to change the position of the
“tap” by changing capacitors. Digging
into an audio winding is almost as
discouraging as trying to wind one.
The correct position of the “tap” with
transistor oscillators is very low down
on the tuned circuit, so that the shunt-
ing effect of the emitter bias resistor
R; is very small.

The audio oscillator coil is a low-
priced stock output transformer. About
0.25 volt is developed across the full
voice-coil winding, which is about right
for the crystal modulator. Audio wave-
form is fairly decent, as shown in the
oscilloscope photograph, Fig. 7C. A
special inductor could give a much bet-
ter waveform, with as low as 0.5 per-
cent distortion. It does not seem worth
the expense, however, in view of the
unavoidable distortion inherent in the
modulation process (Fig. 7TA).

Efforts were made at first to use
“grid” or “plate” modulation on the

r.f. oscillator. Application of audio sig-
nal either to the low side of the emit-
ter bias resistor R or to the collector
through the low side of coil L, was,
however, unsatisfactory. Incidental fre-
quency modulation was excessive—as
much as 50 kec.—and supply voltages
and feedback ratio had to be adjusted
rather critically in order to get a de-
cent-looking modulation envelope.

It seemed undesirable to try design-
ing an untuned r.f. amplifier into a
device such as this one, which is in-
tended to be simple as well as small.
The answer was found in the low-im-
pedance crystal modulator, as used by
General Radio in special attachments
for its standard signal generators.

The simplest form of crystal modula-
tor involves merely a crystal diode
in series with the low-impedance out-
put line of the signal generator. The
crystal is biased in the forward direc-
tion, so that it is conducting all the

Fig. 4. Bottom view of the transistorized test oscillator
showing the r.f. oscillator coil and audio transformer.
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Fig. 5. Transistor oscillator with a
crystal diode in the collector circuit
to suppress reverse collector current.
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Fig. 6. Variation in r.f. oscillator fre-
quency with collector bias voltage.

time. The amount of this forward
bias is varied at an audio rate, vary-
ing the effective series resistance of
the crystal.

In the circuit of Fig. 2, the crystal
diode, CR,, is in series, for r.f., with
the 500 ohm output control R; as well
as the output coupling coil on Li. The
200 wufd. capacitor C. presents a fairly
low impedance to the r.f. compared to
the 500 ohm resistance of R, but ef-
fectively filters out the audio voltage
from the output. The forward bias for
the diode CR, comes from the emitter
bias battery B, to which the secondary
of the output transformer T. is re-
turned. The 15.000 ohm value of re-
sistor R. was selected to give the best-
looking shape to the modulated wave
on a scope, together with a not-exces-
sive loss of r.f. voltage. More elaborate
arrangements involving r.f. chokes and
bypassed resistance networks were
tried in place of the single resistor
without any clear advantage.

Switch 8. changes the output signal
from r.f. to audio. In the “Audio” po-
sition of the switch, the r.f. oscillator
is still operating, but there is no notice-
able leak-through of r.f. to contami-
nate the 700-cycle output.

The change from c.w. to modulated
r.f. is made simply by closing the
switch Ss in the collector supply of the
audio oscillator.

Maximum r.f. output of this instru-
ment is limited primarily by the cur-
vature of the characteristic of the
crystal diode. If the r.f. input to the

modulator circuit is raised by increas-
ing the number of turns on the second-
ary of L., the modulation envelope be-
comes unsymmetrical and distorted.
The crystal modulator has very little
loading effect on the oscillator, and in-
cidental frequency modulation is small,
not over a couple of hundred cycles at
most.

There is a vast amount of published
information on the design of transistor
circuits, but there has not yet been
time enough for all the important
points to emerge in their proper per-
spective. Both the Hartley and the
Colpitts circuits used here are fairly
standard in the transistor art. The
grounded-base connection used has the
minor disadvantage of requiring two
batteries, but has the advantage of not
requiring any stabilization against
drift, such as is required with
grounded-emitter circuits. These oscil-
lators behave much like their vacuum-
tube brothers, although there is at
least one important difference.

Operation is usually between class A
and class B, rather than class C, for
transistor oscillators. Thus, they are
not very amenable to “plate,” i.e., col-
lector modulation, although good re-
sults are obtainable (except for the in-
cidental FM) if the right voltages, cur-
rents, feedback ratio, and load im-
pedance are selected. Unfortunately,
the circuit impedances change quite
drastically over a 3 to 1 tuning range.

In a tube oscillator, during the nega-
tive swing of the half-cycle across the
tuned circuit, the plate of the tube
looks like an open circuit. In a tran-
sistor, on the other hand, the collec-
tor looks like a short circuit on the
reverse half-cycle. It shunts the heck
out of the tuned circuit and tries to
put flat-tops on the output wave. At
the same time it acts somewhat as a
diode limiter and tends to keep the
output voltage constant, although dis-
torted.

The reverse collector current can be
removed by inserting a crystal or other
diode in series with the collector, as
indicated in Fig. 5. The transistor here
is assumed to be an n-p-n type, where
the collector normally operates posi-
tive, and looks like a short circuit when
you try to swing it negative. With a
p-n-p transistor the diode must be re-
versed. At audio frequencies a method
almost as effective is to insert resist-
ance in series with the collector, to
limit the reverse current ({(except in
cases where power efficiency is im-
portant). This is the purpose of the
15,000 ohm resistor R, in Fig. 2. Best
value is found by trial.

At r.f. the resistor produces serious
losses by way of the collector ca-
pacitance. A crystal diode in series
with the collector of V, does improve
the r.f. waveform, but it also pro-
duces a change of about 3 to 1 in
the amplitude of oscillation over
the tuning range. It was therefore
thought better to leave the crystal out,
and make use of the amplitude-limit-
ing properties of the transistor to get
relatively constant output over the
band. The waveform is still good com-
pared to that of many vacuum-tube
oscillators in this frequency range.

The “alpha cut-off frequency” of a
transistor is the high frequency where
the current gain has dropped 3 db.
Transistors generally will oscillate at
frequencies considerably higher than
this, but with increasing dependence
on the supply voltages.

Fig. 6 illustrates the measured ef-
fects of collector supply voltage on
the frequency of the r.f. oscillator.
Measurements were made at two fre-
quencies—600 and 1500 kec. At the
lower frequency, as one expects, the
per-cent change in frequency per volt
change in collector supply is smaller.
At both frequencies the effect Iis
smaller at the higher values of col-
lector voltage, where the transit time
is shorter. At both frequencies at
higher collector voltages, the frequen-
cy changes less than 1 per-cent for a
13 per-cent (2-volt) drop in supply
voltage, which is stable enough for
practical purposes.

A 100 per-cent change in emitter
supply voltage (raising it from 1.5 volts
to 3 volts) decreased the frequency 50
ke. or about 3 per-cent at 1500 kc; at
600 ke. the effect was much smaller.

The hermetically-sealed, metal-cased
transistors are visible in Figs. 3 and 4
standing on their long, bent-over leads.
It was deemed prudent to leave the
leads full-length because of the danger
of heat damage during soldering. These
leads, incidentally, appear to be made
of tinned, soft steel wire. This would
be for the excellent reason that the
thermal conductivity of steel is much
lower than that of copper, as well
as for matching the thermal expan-
sion coefficient of the glass in the
header.

It is perfectly practicable to hold the
leads with the fingers about 34-inch
back from the ends while soldering
the ends to the terminal lugs. Not only
are the fingers uninjured; the heat is
never felt at all if the soldering is done
with only reasonable speed. This pro-
cedure is good insurance against dam-
aging the transistor. —{30~

Fig. 7. Waveform photographs of the signal outputs from the test oscillator. (A) is an r.f. waveform modulated with the
700 cycle internally-generated audio signal. (B) is a 1500 ke. r.f. signal, and (C) is a 700 cycle per second audio signal.
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(or 206 kc.) companion receiver to

the FM carrier-current transmitter
covered in the September, 1955 issue of
Raplo & TELEVISION NEwS. As men-
tioned in the previous article, good
reception has been obtained up to ap-
proximately a mile over domestic
power lines. The limitation in distance
was due only to a change of high-
voltage distribution at the substation.
Much greater distances should be pos-
sible, especially where applied to high-
voltage lines by utilities.

Fundamentally this FM carrier-
current receiver is conventional, con-
sisting of two r.f. stages, two limiters,
a Foster-Scely discriminator, and audio
amplifier and power output stages.
The r.f. circuits have been altered to
broaden the frequency response. An
additional "crash” limiter (i.e., carrier
off-noise limiter) has been added to
quict the receiver when the trans-
mitter is idle. It is not intended as a
noise limiter during periods of recep-
tion, since the limiter stages effective-
ly squelch most of the transient noise.
The tube line-up is as follows: V,, V.—

'I'HIS article will describe a 148 kc.

6BD6 r.f. amplifiers; V. 6AU6 1st
limiter; V,-——6AG5 2nd limiter; V.—
6ALS5 discriminator; V.—6X4 recti-

fier; V-—6ARS5 pentode output stage;
V.—6AL5 squelch delay discharger;
and Vv—12AXT7 noisc squelch-1st audio.

Circuit Details

The r.f. section (see Fig. 2) of the
receiver uses standard Miller 112-K
series 175 ke, midget air-core i.f. trans-
formers which will tune the range of
about 140 to 220 ke. T, is an input
type, T. and T. interstage units, and
T, a full-wave (center-tapped) output
i.f. transformer. T, is modified in that
the trimmer is (very carefully) wired
in series with one side and an extra
lead brought out. Care must be taken
to see that the primary input is con-
nected to line connections 4 and B
exactly as shown.

Resistors R;, Rq, and R.. are shunted
across the various windings as shown,
in order to broaden the frequency re-
sponse of these normally relatively
sharply tuned if. transformers. If
other than the specified i.f. units are
used, it will be necessary to be sure
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Fig. 1. Front panel view of the FM carrier-current receiver. It can be operated on
either 148 kc. or 206 kc. depending on frequency selected by transmitter builder.

A companion receiver for the transmitter described last

month. Any number of these units can be used in system.

they are of the air-core, not iron-core
variety. The latter would very likely
be too high in “@” even for NFM, in
this case not more than 2 or 3 ke. de-
viation. The NE-48 neon bulb, PL,,
across the primary, has a two-fold
purposce. It protects the primary
against transient high voltage surges
or burnout due to the receiver being
operated on the same meter circuit as
the transmitter.

Aside from good signal response, one
of the most important considerations
in power line carrier-current recep-
tion is random noise suppression. Pre-
cautions must therefore be taken to
limit such interference as much as
possible. The crash limiter which
squelches noise when the transmitter
is off, is a function of one half of V,,
the 12AX7, and V., a 6AL5. This sys-
tem operates in the following manner.
Under no-signal conditions with 8.
closed, a small positive voltage is im-
pressed on the anode of the first
section of V,, while its grid is essen-
tially at zero potential. This triode
scction therefore conducts heavily,
causing a voltage drop across Rs. This
drop. in turn, increases the bias on the
grid of the second section of V, suffi-
ciently to cut off the plate current,
thereby preventing amplification of
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transient noise. Upon application of a
carrier signal to Vi, a negative voltage
is developed between the junction of re-
sistors R and R.: and ground.

This voltage, applied as a bias above
a certain critical value for a given
plate potential, cuts off the first
section of V., at which time the audio
half of V, again operates as an ampli-
fier. The magnitude of this negative
voltage will depend upon the proximity
of the transmitter to the receiver. On
the same meter circuit it may be as
high as 40 to 50 volts, whereas at
a fringe location it may not be suffi-
cient to bias the squelch section of V,
to cut-off. When this latter condition
exists, 8. should be opened since the
demodulated signal would then be at-
tenuated as well as the noise. The
values of resistors R, Rx. and R=x have
been chosen to permit effective opera-
tion of the noise limiter with the
weakest possible signal, consistent
with the minimum cut-off bias value
for the audio portion of V,. (More about
this under “'Operation and Adjust-
ments”). When a negative voltage is
applied to the grid of the triode noise
limiter, it charges C. in series with R,
R, and R: relatively slowly in about

14 second. With the carrier cut off,
C.. discharges in about 2!2 millisec-
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Ri1, Ry, Rs, R, R159—100,000 ohm, Vs w. res.

R:——10,000 or 20,000 ohm wirewound pot (see
text)

Rs, R~—470 ohm, Yo w. res.

Rs, Rs, R15—2000 ohm, 1 w. res.

Rs—47,000 ohm, Y w. ves.

R10—100,000 ohm, Y> w. res.
only)

R11—250,000 ohm pot (screwdriver adj.)

R;—150,000 ohm, Y2 w. res. (for 148 ke.

. only)

R1,—330,000 ohm, Y2 w. res.

Ris, Rir—47,000 ohm, 1 w. res.

R5—4300 ohm, Y45 w. res.

Res—50,000 ohm, 4 w. res. (two 100,000 ohm,
2 w. units in parallel)

Re1—6800 ohm, 2 w. res.

Rea—470 ohm, 1 w. res.

Res, Res—240,000 ohm, Y5 w. res.

Rey—4.7 megohm, 14 w. res.

(for 148 ke.

\ew
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)
JII 1 T6
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12AX7
v9

[c24

J

R30

R31

R:;—500,000 ohm pot
R2»—150,000 ohm, 1 w. res.
R2s—3300 ohm, 1o w. res.
R3—8200 ohm, 1 w. res.

Rso, Rsi—470,000 ohm, V2 w. res.

Ci, Co1, C2s—.05 pfd. disc or tub. capacitor

Cz, Cs, Cs, Cs, Cs, C7, C1s, C11, C1s—.1 pid.,
600 v. capacitor

Cs, Co, Cn, C1s, Cy—.001 pfd. disc or mica
capacitor

Cis, Ceo, Coy—.005 pfd. disc or mica capacitor

C15—30 pfd., 450 v. elec. capacitor

C11—.02 pfd. disc or tub. capacitor

C19, C22—10 pfd., 50 ». elec. capacitor

S:—S.p.s.t. line switch (on Res)

S2—S.p.s.t. toggle switch

Fr—1 amp 3AG fuse (“Slo-Blo”)

PL~—~NE-48 neon bulb with double-contact
bayonet socket

PL:—Pilot lamp with red jewel bracket

Ji——Three-circuit, normally-closed panel jack

Je—Phono jack

Spkr—2-inch PM speaker

CH:1—15 hy., 70 ma. choke

RFC1—60 mhy. r.f. choke (Miller #693)

T1—Midget air-core 175 kc. if. trans. (Miller
#112-K1)

Ta, Ts—Midget air-core 175 kc. i.f. trans. (Mil-
ler #112-K2)

T—Midget air-core centertapped 175 kc. i.f.
trans. (Miller #112-K3)

Ts—Power trans. 300-0-300 v. @ 70 ma.; 6.3
v. @ 4 amps; 5 v. winding not used

Ts—OQutput trans. 15,000 ohms to 4 ohms

Vi, V2—6BD6 tube

Vi—6AUG6 tube

Vi—6AGS5 tube

Vs, Ve—6ALS5 tube

Ve—6X4 tube

V+—6AR5 tube

Vs—12AX7 tube

Fig. 2. Complete schematic of carrier-current receiver. Note that some of the parts are required only if unit is operated on 148 kc. frequency.

onds or less through Ru and E= be-
cause Vs now has a positive potential
from this capacitor on its anodes,
hence Vs conducts and effectively
shorts out Ra. The purpose of this
delay system is to allow for bursts of
high intensity interference, of short
duration, which would otherwise bias
the squelch system and render it in-
operative. The time delay therefore
lets the noise burst pass on unnoticed
before it has time to act as a bias on
the crash limiter. Use of an external
ground may, under some conditions,
help reduce noise in severe cases, such
as from fluorescent lamps or low fre-
quency induction furnaces or arc weld-
ers. Switch 8: is only provided to elim-
inate noise suppression with very
weak signals or on quiet lines. Under
fringe conditions, squelch operation
may be improved by removal of Ru
and R on the 148 kc. band.

The output stage V: is conventional
in operation. A screen-dropping resis-
tor Rx: was added merely to limit the
plate current to about 15 milliamperes.
This resistor and Cis can however be
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eliminated if desired. Jack J. permits
use of headphones, the receiver of a
telephone handset, or a tape-recorder
for police and security applications.
The 2-inch speaker is connected via a
standard phono plug and jack to the
output transformer Ts through the up-
per contact springs of jack J..

The power supply uses a choke input
system for good regulation. A bleeder
consisting of two 100,000 ohm, 2-watt
resistors in parallel is shunted across
Cis, only to discharge this capacity, not
to control no-load regulation. If the
power transformer has a 5 volt recti-
fier filament winding, it will not be re-
quired due to the use of the separately-
heated cathode rectifier tube Vi a
6X4. The line plug should be marked
with a colored spot corresponding to
Terminal B, to indicate the “hot” side
of the line.

Mechanical Construction

The physical layout of this receiver
is built around an ICA No. 3981 &”
wide by 12” long by 9” high standard
amplifier foundation kit finished in
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grey wrinkle lacquer. The reason for
this choice is that this unit was the
only one available which would take
the 27 PM speaker in the center be-
tween louvres. A piece of matching
grille cloth is placed over a suitable
hole cut in the cover. See Fig. 1.

Fig. 3 shows the top chassis layout
while Fig. 4 is the bottom view of the
chassis with the accessory bottom
plate removed. This plate is fitted with
four rubber feet and has twelve %"
diameter holes in it for ventilation.
The plate is attached to the lips on the
under side of the chassis by means of -
self-tapping screws. Ventilation holes
were also drilled in the chassis top as
shown in Figs. 3 and 4 The main
components are labelled in Fig. 3 to
show what was found to be the most
convenient layout. Since the chassis is
painted on both sides, before mounting
the transformers, Ji, J; Cis, Sockets,
and various solder Ilugs and terminal
strips, the paint should be scraped off
on the under side. A ground terminal
is mounted underneath the fuse on the
rear lip of the chassis. See Fig. 4.
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www.americanradiohistory.com

The power transformer 7 is of the
recessed horizontal mounting type.
The filter choke, CH., is mounted on
the under side of the chassis with its
coil at right angles to 75 The pilot
bracket PL., r.f. sensitivity control R-:.
Ji, Rs-S: the gain control-line switch,
and S: the noise limiter switch, are all
attached to the front edge of the
chassis. R, the noise squelch bias con-
trol, may be seen in Figs. 3 and 4 be-
tween T> and T:. The shaft of Ru is
slotted for screwdriver adjustment.
The r.f. choke (RFC,) is near the lower
right-hand corner of Fig. 4. It is
mounted on a 1% " x 6-32 nickel-plated
brass machine screw, and spaced at
least %" from the chassis. T, the out-
put transformer, is also on the under
side immediately behind J.. All tubces
are shielded except Vo, and V.

Wiring should follow normal tech-
niques, with the shortest possible r.f.
and a.f. leads. Note that the leads from
the audio plate (pin #6) of V, and
that from the arm of R:, the gain con-
trol, to the grid of V: are both shielded
to reduce possible hum pickup. The
twisted leads from the line switch S,
to a five-lug terminal strip (attached
to rear lip of chassis beside the neon
bulb, PL.), are run around the edge
(left-hand side in Fig. 4) behind T
and CH.. Bypass and coupling capaci-
tors may be mounted in the most con-
venient positions, with the leads as
short as possible. Several lug-type
terminal strips are judiciously placed
throughout the wiring. The strip to
which the line switch, T primary, and
line leads are connected also serves as
a junction point for the leads from T,
and the neon bulb. A twisted pair
about one foot long, with a standard
phono plug on one end is connected
to the speaker. This will permit r.f.
alignment (tone-modulated) aurally
with the chassis cover removed.

Operation and Adjustments

After all wiring has been com-
pleted, checked, and found free from
errors or poorly soldered joints, all
tubes except V. should be inserted in
their respective sockets and the line
voltage switched on. If all tubes light
and filament voltage appears normal,
switch off the power and install V..
Turn on the power and check the
high voltage under load at point G.
This should be approximately 240 or
250 volts d.c. Hum level can also be
measured at this same point on an
a.c. vacuum-tube voltmeter. The ripple
voltage should be less than 0.25%. If
much in excess of this value, Cy and
CH, should be checked for correct val-
ues and possible leakage.

Now switch off the receiver and
temporarily disconnect the A and B
line leads of 7. (with line plug re-
moved from the outlet momentarily).
Using an audio signal generator which
will reach the 200 kc. region, tempo-
rarily connect the T, input leads to
the generator. During the alignment
procedure 8. should be left open, and
sensitivity and audio gain controls
set in the full-on position (maximum
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Fig. 3. Top chassis view of receiver. It is built on an 8” x 12” x 9" foundation.

clockwise positions). Switch the power
on again and connect an a.c. vacuum-
tube voltmeter successively from plate
to ground on Vi, V. and V,; peaking
the primaries and secondaries of T4,
Ts, and T: for maximum output at 148
ke, or 206 ke. as the case may be. To
adjust the final limiter V. connect the
v.t.v.m. across pins 2 and 7 of V; If
by chance one lead of the v.t.v.m. is
grounded to its metal case, the in-
strument should be insulated from di-
rect contact with the receiver chassis
or true ground. Peaking both sides
of 7T, will complete the initial align-
ment process.

If the receiver will not normally
be operated on the same meter cir-
cuit as the transmitter, connect the
A and B leads of T: back in place, and
temporarily shunt the neon bulb with
a 100-ohm, 1-watt resistor. Leaving
R, and R.s full on, fire up the trans-
mitter and modulate it with a single
tone, say 1000 cps. Now re-peak all the
r.f. transformers with the v.t.v.m. and

a 4-ohm, 1l-watt resistor across J. to
momentarily replace the speaker voice
coil.

If the builder has a sufficiently good
ear, this peaking can be done by lis-
tening to the speaker. Note that if the
receiver is to be operated fairly close
to the transmitter, the 100-ohm re-
sistor mentioned previously and a
s.p.s.t. switch should be permanently
mounted on the rear of the chassis so
the resistor can be cut in or out of
the circuit as necessary. Without this
resistor, under such conditions, the
neon bulb will light up and the pri-
mary of T: may be overloaded.

To check and adjust the crash lim-
iter circuit, connect a d.c. vacuum-
tube voltmeter between points D and
E. With S: open, the meter should
read around 12 volts. With 8. closed
and no signal, this voltage should drop
to about 8 volts or so. Switch on the
transmitter carrier (using the 100-
ohm resistor across 7:) and adjust

(Continued on page 167)

Fig. 4. Under chassis view with major components identified. See parts list, Fig. 2.
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ce Technici

T

Want to be a radio, TV, and audio service technician? Your best bet is to get professional

training, and here is a guide to the various types of training courses available.

HE prospective radio-TV service
Ttechnician desiring to become pro-

fessionally trained has three possible
paths which he can®follow to achieve
his desire (Fig. 1). He can go to work
at an established service shop as an
apprentice; he can enter a resident
school, either on a full- or part-time
basis (some schools offer evening
classes for those who wish to keep
their present jobs); or he can take a
course from a correspondence school.
All three paths offer means to obtain
the necessary training. In fact, it is
even possible to use a combination of
these three methods to obtain the
necessary background.

More important than the type of
training, however, is the content of the
training and the student’s personal
approach to the training. For example,
a job as an apprentice in a service
shop operated by an unscrupulous man-
ager may result in the prospective
service technician obtaining little
training of value. He may find that
he is considered simply as a low-paid
flunky to do the dirtier and more dif-
ficult jobs. S

Attending a resident school may
seem, on this basis, to offer a better
solution. But this is not necessarily
the case. Some resident schools em-
phasize either the engineering approach
or the station-operation approach in
their training. While such sources are
excellent as far as training factory
technicians and radio operators, respec-
tively, are concerned, they may be of
doubtful value as far as day-to-day
receiver servicing is concerned.

Similarly, the content of a corre-
spondence school course should be in-
vestigated—make sure the course of-
fered is designed to train a prospect
to be a good service technician. As far
as correspondence training is con-
cerned, there is another factor to con-
sider—the prospective service techni-
cian’s personal approach to his train-
ing. No course of training is a magic
wand that will transform an unskilled
man into a professional technician
overnight. Plenty of hard work is in-
volved. In correspondence training,
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more than any other, it is the indi-
vidual’s attitude that will determine
the value of the training. An earnest,
hard-working student may be able to
obtain better training from a mediocre
correspondence course than the lazy,
lackadaisical student can obtain from
the best correspondence or resident
course available.

Training Survey

In order to best determine the type
and degree of training that prospective
service technicians should have and
expect, irrespective of how the train-
ing is obtained, the author conducted
a survey among the group of men who
know the servicing field best, the men
who actually hire service technicians
and who know, better than anyone
else, what the service technician should
know and what training he should
have received. By correspondence and
by personal contact a number of serv-
ice managers of outstanding servicing
shops were questioned. A number of
questions were asked and the answers
carefully noted.

It was found that the majority of
service managers agreed very closely
on their answers. So closely, in fact,
that it was a simple matter to prepare

Fig. 1. Three general sources of train-
ing are available to the prospective TV
service technician; which he chooses de-
pends on personal factors as well as what
he desires to do with his service course.

PROSPECTIVE
RADIO-TV SERVICE

TECHNIGIAN
/ ! \
CORRESPONDENGE]

APPRENTICE HEsOENT,
TRAINING SCHOOL SCHOOL

1 1

TRAMNED
RADIO-TV SERVIGE
TECHRICIAN -
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composite answers to each of the ques-
tions asked, the composite answer rep-
resenting the majority opinion. The
questions asked and the answers ob-
tained follow:

Q. Which of the following inex-
perienced men do you find to be the
best qualified: men who have served
as an apprentice only, men who have
received resident school training only,
men who have received correspondence
school training only?

A. The man who has served as an
apprentice is of more immediate value
as a service technician. However, men
who have received training, either in
a resident school or by taking a cor-
respondence course, are more valuable .
in the long run. The apprentice with
no schooling is generally quite handi-
capped. ‘

Q. Which of the following experi-
enced men do you find to be the best
qualified: men who have no formal
educational background, men who have
received vocational or resident school
training in addition to their experience,
men who have received correspondence
school training in addition to their ex-
perience?

A. There is a 50-50 split on this
question. About half the service man-
agers queried said they preferred men
who had received resident school train-
ing in addition to experience, and
about half preferred men with corre-
spondence school training in addition
to experience. However, all agreed
that they preferred to hire men who
had schooling plus experience over men
who had experience only.

Q. Do you feel, on the basis of your
experience with men you have hired,
that resident schools, in general, give
too much or too little theoretical train-
ing? Too much, or too little, practical
training in servicing methods? Too
much, or too little, actual practice in
servicing sets?

A. The majority of resident schools
give sufficient theoretical background,
but in some cases the engineering or
mathematical approach may be over-
emphasized to the detriment of prac-
tical training in actual servicing meth-

RADIO & TELEVISION NEWS


www.americanradiohistory.com

ods. Practical training in actual serv-
ice work is often neglected. Most of
those queried felt that resident schools
should alter the ratio of theory to prac-
tical work so as to allot more time
to practical training. All felt that
more emphasis should be placed on
practical servicing experience.

Q. Similarly, do you feel that cor-
respondence schools give, in general,
too much, or too little, theoretical
training? Too much, or too little, prac-
tical training in servicing wmethods?
Too much, or too little, actual practice
n servicing work?

A. The majority agreed that ample
theoretical training is generally given
by correspondence schools and that
there is generally greater emphasis on
the practical approach in this type of
training (good). However, most felt
that the emphasis on practical training
was often lost due to the student work-
ing without personal supervision. In
this respect, those schools offering ex-
perimental kits along with the theo-
retical training are to be recom-
mended. In addition, care should be
taken, in choosing a correspondence
school, that personal consultation is
available, and the student should make
full use of this service in order to ob-
tain the maximum from his training.

Q. If a prospective employee came to
you for advice, what type of training
would you, personally, recommend:
resident school, correspondence school,
serving a period as an apprentice, or a
combinution of these?

A. The majority of those queried
said they would recommend resident
school training followed by a period
serving as an apprentice. However, the
author feels that this answer should
be qualified somewhat so as not to de-
tract from the important and valuable
job that correspondence schools can
do.

The author has contacted and talked
to a large number of service techni-
cians (in addition to doing considera-
ble service work himself). It has been
his experience that the majority of
students who take correspondence
school training and eventually become
full-time professional service techni-
cians start by doing spare-time work.
Usually the servicing will be carried
on from a spare room or basement in
the student’s home until the amount
of work received and the student’s
ability and skill have advanced to the
point where servicing becomes a full-
time job.

Thus, many correspondence school
graduates who actually enter the serv-
icing field (it should be noted here
that many correspondence school stu-
dents take the training more as a
hobby, than with the idea of entering
the field professionally) eventually
have their own businesses, operating
either a one or two-man shop. Because
of this, the average scrvice manager
will generally not encounter as high a
percentage of correspondence school
graduates looking for work as he will
resident school graduates and former
apprentices.
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Q. Do you feel that TV servicing re-
quires a more skilled man than radio
servicing? Do you feel that a greater
knowledge of circuitry is necessary?

A. Without exception, every man
queried agreed that greater skill and a
greater knowledge of circuitry was re-
quired if the service technician was to
do a good job of TV servicing than for
radio servicing.

For the man already in radio serv-
icing who plans to eventually expand
into TV servicing, it would appear
worthwhile to consider either taking
time to attend a residence school for a
short course specializing in TV or else
to take one of the correspondence
courses offering specialized training in
this field.

Q. Are there any personal comments
or suggestions you would like to make?

A. All of those queried had a number
of suggestions or comments. The
majority, however, tried to list addi-
tional items which they felt any course
of training should cover, in addition to
actual technical training.

Customer relations was one impor-
tant field that the service managers
thought needed emphasis. There is a
definite need for better training of
technicians in the matter of practical
psychology; how to act towards cus-
tomers, what to say, what to do, and,
just as important, what not to say or
do. Emphasis on tact is important.
Service managers have sometimes had
to discharge men who were top-notch
technicians but who had the unfor-
tunate trait of antagonizing customers.
Neatness is important too, especially
where work is done in the customer’s
home.

The managers also felt that any
course of training should offer some
background in business methods : profit
and loss, elementary bookkeeping, how
to price jobs, taxes, insurance, etc.
This is not as important to the service
technician who always plans to remain
an employee at the technician level as
to the man who either plans to even-
tually have a business of his own or
who plans to work towards advance-
ment to high level jobs (shop foreman,
service manager, etc.). But in any case,
a knowledge of business methods is
helpful.

Content of Training

Irrespective of the type of training
the prospective radio-TV service tech-
nician decides to take, he should make
sure that certain fundamentals are
adequately covered in the course. First,
he must remember that the top-notch
service technician needs a technical
background composed of three im-
portant factors (see Fig. 2): theory,
mechanical skills, and experience. Let
us discuss each of these factors sepa-
rately.

Theory. In order to properly under-
stand circuits and in order to best ap-
ply his skill in servicing sets rapidly
and efficiently, the technician needs an
adequate and reasonably thorough
background in theory. Any course of
training should adequately cover the
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fundamentals: Ohm’s law, inductive
and capacitive circuits, filters, tuned
circuits, power supplies, fundamental
tube action, amplifiers, oscillators,
transformers, basic circuits (clippers,
multivibrators, reactance tubes, etc.),
ete. In addition, training in analyzing
circuit operation is important, par-
ticularly where the technician may en-
counter new circuits from time to time
in his practical service work.

An engineering or mathematical ap-
proach to theory is not only not neces-
sary but, in many cases, undesirable.
Remember that the service technician’s
job is to repair an existing receiver
and to place it in the original oper-
ating condition, not to redesign and re-
build it. Some mathematics is neces-
sary to a proper understanding of cir-
cuit operation, and where mathematics
is encountered, the student should
make every effort to master it as well
as the theory.

The theoretical background given
should be adequate so that the techni-
cian can understand not only existing
circuit operation, but also read and
understand new circuit descriptions
which appear from time to time in
technical journals in the radio-televi-
sion-electronics field. Only by keeping
up-to-date in this fashion can the serv-
ice technician continue in his field suc-
cessfully.

Mechanical skills. Any course of
training should offer adequate practice
in the mechanical skills which the tech-
nician uses in his day-to-day work. The
technician must be able to use hand
tools (diagonal cutters, long-nose
pliers, screwdrivers, hammer, solder-
ing iron, wirestrippers, wrenches, etc.)
with ease and facility. The ability to
solder well is particularly important,
and too much emphasis cannot be
placed on this important job. A proper-
ly trained technician should have no
difficulty in recognizing and in doing
top-notch work.

Some training in the use of basic
power tools should be given, although
the average technician should seldom
have need to use power tools other
than the drill press and portable elec-
tric drill.

(Continued on page 120)

Fig. 2. Any formal course of service train-
ing should include the three parts shown
here to insure a well-rounded technician.

_ MECHANICAL.
SKiLL
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Troubles in TV Receivers

By SOL HELLER

(s

Why does the picture on a TV
screen decrease in width?
Here are the answers plus

some practical service hints.

and the defects involved are many

and varied. Most often, the prob-
lem is one of decreased width and this
is the subject which will be discussed
here, although some suggestions for
increasing height will also be given.

Insufficient Width

When a loss in width is caused by
trouble in the horizontal yoke, a key-
stone-type or trapezoidal raster will
generally be produced. The sides of the
raster will slant in this case, and while
some reduction in the raster height
may be present, a considerably greater
loss in width will generally be noted.
A short in only one or two turns of the
yoke can produce these symptoms. Re-
sistance checks may not reveal the
trouble, since the d.c. resistance of the
yoke is not appreciably altered by such
a partial short.

Many service technicians are apt to
discard the original yoke, when sub-
stitution of a new one eliminates symp-
toms. This is not, however, a wise pro-
cedure, unless the capacitor that is
generally connected across one-half the
horizontal yoke has first been tested
for leakage. This capacitor, Ci; in Fig.
1, is wired to the yoke, inside the yoke
casing. If it has become partially or
completely short-circuited, it will pro-
duce the same kind of symptoms as
some yoke defects.

The capacitor is usually a ceramic
type; improper dress of its leads may
cause a short across part of the yoke.
Inspect the lead dress of the capacitor,
then resistance check it (with one of
its pigtails disconnected); if these tests
absolve the capacitor of blame, the
yoke should be replaced by another
one, and results noted. If the capacitor
is found defective, another one should
be substituted; if its lead dress is im-
proper, correct it, insulating its pig-
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SIZE troubles are common in TV sets,

tails as well as its body, when neces-
sary, to prevent a recurrence of the
trouble. The service procedures de-
scribed can, in many cases, be per-
formed without pulling the chassis
from the cabinet.

In RCA models T-164, TC-165, 166,
167, and 168, improper dress of leads
that go to the terminals of the hori-
zontal yoke tends to cause arcing and
short-circuits between these leads and
horizontal yoke windings with which
they come in contact. If resistance
checks made at the yoke socket con-
tacts (yoke plug removed) change
when the Bakelite cap of the yoke is
squeezed, the lead dress is most likely
to blame. Poor solder connections or a
defective yoke - balancing capacitor
may, of course, also be the source of
the symptoms.

An internal short in a width coil may
be responsible for a loss in horizontal
size. Disconnect one end of the coil
and resistance-check it, as a test. The
reading obtained should be compared
to the one listed in the set schematic.

Common sources of insufficient width
in the horizontal output circuit include
a defective tube, increase in value of
the tube’s screen resistor, loss in ca-
pacitance or a leak in the screen by-
pass capacitor, and an open cathode
bypass capacitor.

A horizontal output transformer
with a loose core, due to a loose bolt,
may be the source of a reduction in
width. A 15,750-cycle squeal that is
much more audible than usual will
generally call attention to this defect.
Tighten the bolt, to eliminate this
source of trouble.

In Setchell-Carlson TV receivers us-
ing chassis 152 and 153, a slight change
in the characteristics of the horizontal
output transformer core gap may pro-
duce insufficient width, as well as hori-
zontal foldover. If no other trouble
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This picture on a TV
screen reflects width
trouble in the sel

can be found, the upper core bracket
on the transformer should be taken off,
and the tape originally used as a spacer
removed. Two layers of Minnesota
Mining “Scotch” cellulose tape, No. 600,
should next be added evenly at the
points where the original tape was
found. Any foreign particles found in
the air gaps should be removed, and
the upper core bracket replaced. Re-
placement of the 68-ohm 6BQ6 screen
resistor with a 150-ohm, 2-watt unit
will complete the repair.

‘A defective horizontal oscillator
tube may be the cause of insufficient
width. Insufficient width may also be
due to a defective blocking oscillator
transformer. Low brightness and im-
paired horizontal sync are apt to be
associated symptoms. The signal out-
put of the oscillator will be below nor-
mal when such trouble exists. Even
when voltage and resistance checks do
not point to the transformer as the
source of trouble, it should be re-
placed, if no other defect can be found,
and results noted.

Coupling capacitors (interstage and
feedback) across which a large differ-
ence in potential exists, are likely to
break down and become leaky, reduc-
ing width (as well as introducing
other symptoms). Losses in capaci-
tance may also occur in these com-
ponents. Look for these defects before
other less likely ones are investigated.
One of the quickest checks for a defect
in a coupling capacitor is to scope-test
the signal waveform at each side of
the capacitor. If a considerable dif-
ference in amplitude exists, trouble is
indicated—unless, of course, the ca-
pacitor is used to reduce the signal am-
plitude, as well as to couple it. Tests
on coupling and feedback capacitors in
normally operating receivers will
familiarize the technician with the sig-
nal amplitudes to expect.
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A bad damper tube will reduce width
(usually  impairing linearity and
brightness as well). Defects in “B-"
boost capacitors are also likely sources
of trouble, due to the larger voltages
often developed across them. Horizon-
tal nonlinearity and vertical-bar effects
are likely to be associated with trou-
bles in these capacitors. In Motorola
chassis TS-292, a loss of capacitance
or open circuit in C.. (see Fig. 2) will
not only reduce width, but will also
cause four white vertical lines or bars
to appear on the left side of the raster.
A clue to the trouble lies in the varia-
tions of size and brightness that rota-
tion of the horizontal hold control will
introduce in such circumstances.

A weak low-voltage rectifier may be
responsible for reduced width, and
should be checked for by substitution
carly in the troubleshooting sequence.

Increasing the Width

In many cases the technician finds,
after he has repaired a set, that the
picture does not quite fill the mask.
Aging of tubes is often responsible for
the trouble; operation of the set in a
low line-voltage area will intensify the
symptoms. Adequate width may be ob-
tained by replacing four or five tubes,
but the customer may not be willing
to stand the expense, particularly if
the repair of another (major) trouble
is going to'set him back a considerable
sum of money. When a “stripped-
chassis” receiver that originally cost
$100 or thereabouts is being worked
on, it becomes particularly essential to
keep repair costs down. One of the
following methods of inexpensively ob-
taining a half inch or so of extra width
may be used in such cases.

The commonest way of adding a
small amount of width is by shunting
the width coil with a 600-volt capacitor,
anywhere from .001 to .1 pfd. in ca-
pacitance. Width is increased because
the high voltage is reduced; the de-
creased “stiffness” of the electron
beam causes it to sweep a greater dis-
tance, vertically as well as horizontal-
ly. The smallest value of capacitance
capable of producing the necessary in-
crease in width should be used, to
avoid reducing the high voltage any
more than is really necessary. The ca-
pacitor can generally be added without
pulling the chassis from its cabinet,
since the width coil (when one is
present) is usually located in the high-
voltage cage.

The high voltage may be reduced in
many other ways, to effect a slight
boost in width. One method consists
of adding a resistor in series with the
high-voltage filter resistor (R.., Fig.
1). If the filter resistor present is
around 500,000 ohms, another resistor
of approximately the same value may
be added, bringing the total to 1,000,000
ohms. (It's better to use two half-meg-
ohm resistors in series, than a 1-meg-
ohm resistor by itself, to avoid exces-
sive and possibly damaging surge volt-
ages across the filter resistance.)

Another method consists of shunting
the horizontal yoke with a capacitor.
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The unit used should not exceed 470
pefd., and should have a 2 to 3 Kilo-
volt breakdown rating.

If the high-voltage filter capacitor
is returned to a “B+" voltage point
instead of chassis (as Cix is in Fig. 1),
connecting it instead to chassis will re-
duce the high voltage by several hun-
dred volts, often increasing width in
consequence. Sometimes, oddly, lifting
the negative return of the filter capaci-
tor from the chassis and connecting it
to a “B+" voltage point will increase
width. The reason for these apparent-
ly contradictory phenomena lies in the
fact that the horizontal output circuit
is very sensitive to capacitance
changes. A certain amount of un-
damped ringing takes place in this cir-
cuit, causing ringing voltage peaks or
valleys to be added to the desired
sweep signal. A slight change in ca-
pacitance, such as that provided by
the changing of the high-voltage filter
capacitor return may shift the ringing
voltage phase with respect to the de-
sired sweep signal, so that a valley
rather than a peak is added to this
signal. The resultant reduction in high
voltage will cause width to be in-
creased. When the high-voltage filter
capacitor return is shifted from ground
to a “B-4" supply point, it is quite
possible that the reduction in high
voltage due to the capacitance effects
referred to will be greater than the
increase provided by the addition of
“B+"" voltage to the high voltage.

Increasing the screen voltage of the
horizontal amplifier tube is one way of
increasing width. This is most readily
achieved by using a smaller value of
screen resistance. The method is rec-
ommended chiefly in low line-voltage
locations. When the line voltage is
high, the horizontal output tube is prob-
ably working at or near its maximum
ratings; increasing the screen voltage
is apt to cause these ratings to be ex-
ceeded, shortening the life of the tube.
If the service technician wants to be
certain that the tube ratings will not
be exceeded, he can measure the screen
and cathode currents (after the resis-
tor substitution) and compare them
with the maximum values for the tube,
as listed in a tube manual.

TO PLATE
OF 6BQ6GT

6AX4GT
DAMPER

Fig. 2. Section of the damping circuit
used in Motorola TS-292A and TS-324A
TV chassis. A defective capacitor Cpe
will result in decreased picture width.

The bias on the control grid of the
horizontal amplifier is sometimes re-
duced to provide a small increase in
width. Effecting this decreased bias by
reducing the cathode resistance is not
recommended. The cathode resistor
serves a protective function; when its
value is reduced, danger to the hori-
zontal amplifier in the event of hori-
zontal oscillator failure becomes much
more likely. Furthermore, substantial
variations in amplifier output (due to
fluctuations in sweep input signal) are
promoted in the absence of a suitably
large value of cathode resistance, in-
creasing the tendency toward changes
in picture size.

Some technicians boost width by re-
ducing the drive to the horizontal am-
plifier, either by resetting the horizon-
tal drive control, or by reducing the
plate voltage of the horizontal oscilla-
tor. (The increase in width is due to
the reduction in high voltage.) The pro-
cedure is unwise, since the reduced
drive increases the heat dissipated in
the horizontal amplifier and thus short-
ens its life.

Removal of the width coil is some-
times resorted to, to bring up the
width. The terminals to which the
width coil is normally connected are
shorted together to complete the cir-
cuit. The coil cannot be removed, of

(Continued on page 166)

Fig. 1. Typical sweep and high voltage
circuit. used in Admiral TV receivers.
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By ROBERT B. GARY

A new replacement parts kit

Repairi
p g N : available at electronic
th e Sta n da rﬂ c 0 I %ﬁfiﬁ parts distributors makes
e

i possible fast tuner repairs.

nician has had some encounter with

the alignment and minor repair of
the Standard Coil TV turret tuner.
Until recently, most television re-
ceiver manufacturers recommended
that tuners be sent back to the fac-
tory for repairs since the circuits there-
in are critical and more exact methods
for handling tuners were set up in the
factory.

Recently, however, Standard Coil
Products Inc. has made available
through radio distributors a complete
kit of parts which enables the tech-
nician to repair almost any mechanical
defect which might occur in their
tuners. Spare coil strips, special
channel strips, and u.h.f. adapter strips
have been available all along, but now
the technician can replace such im-
portant parts as worn-out contact
springs, as well as broken detent and
retainer springs.

Fig. 1 shows the underside of a typ-
ical Standard Coil tuner type “F,” with
the channel 9 coil strips removed and
the desired u.h.f. adapter strips ready
to snap into that space. The tuner
shown here does not have the side and
bottom shield found on most later
models.

Fig. 2 is an exploded view of the
tuner and gives some indication how
the various components go together.
The parts kit illustrated in packaged
form in Fig. 3 contains practically all
the parts that can become defective,
for practically all models of the Stand-
ard Coil tuner. Included are the special
ceramic capacitors, and i.f. and sound
take-off coils which are not part of
the average service dealer’s stock.
Fig. 2. Exploded Half-watt resistors and similar parts
view of the Standard ~ which are available in every service
Coil tuner. Most of shop, are not found in the repair kit.
the mechanical parts Assume that in a particular tuner
shown labeled are 11,5 gdetent spring is weak, giving un-
availableinthe com- . \.41i1) detent action. Some technicians
g%z;ee::;:f ;‘;;;‘::S: may attempt to bend the flat spring,

" item “D” in Fig. 2, and in the process
may break it. The repair kit contains
the detent spring as well as the roller
“E,” and the replacement is made sim-
ply by removing the single screw hold-
ing the old spring in place and screw-

o ing the new one on. The boss in the
chassis will line up with the second
hole in the detent spring and thus
locate it positively for proper action
E on the coil support assembly detent
plate.

Occasionally, while replacing indivi-

dual coil boards, the spider retaining
(Continued on page 174)
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BY NOW, almost every service tech-

<
Fig. 1. Underchassis view of the type “F”
Standard Coil TV tuner with the channel

9 coil strips removed. V.hi. and u.h.d.
coil strips for the tuner are shown at lefi.
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HE a.c.-d.c. radio represents an ex-
Tcellent bread-and-butter income

item and should be appreciated for
the enormous volume of sales and serv-
ice it accounts for. If the shop is big
enough, one man should specialize in
this item. If the shop is small, then
the following procedures for handling
transformerless sets may prove useful
to the owner-operator.

In table model radios the heaters
are generally in series. If one tube
lights, all should be lit. See Fig. 1 for
the simplest a.c.-d.c. heater string. In
battery radios using low-voltage types
(1A7, 1R5, 1U4, 3Q5, etc.) the tubes
may operate so cool that it is difficult
to tell by inspection if the filament is
lit. If an ohmmeter is used to check
continuity, the filaments must be
checked on the highest scale, reading
short. The resistance in the highest
scale limits current, protecting the
fragile filaments of very small tubes.

In combined a.c.-d.c.-battery sets,
and in some battery sets resembling
a.c.-d.c. sets, the tubes may not be in
strict series filament string. Series-
parallel and other complex filament
circuits may be used. Check the
schematic diagram if it is available.
Don't assume that because one tube
filament is lit all the rest of the tubes
must have good filaments (thinking
they must be in straight series string
only). In certain a.c.-d.c.-battery sets
the rectifier tube is directly across the
line in a.c. use, lighting even if all the
other tubes are burned out (and wice
versa).

Heater strings with tubes drawing
different currents have resistors in
parallel, in different places.

Rectifiers of the 35Z5 type have
three heater connections. Be certain
that there is continuity between any
two at a time, providing continuity
among all three terminals. Pilot lamps
are generally across one section of the
rectifier heater. If the pilot bulb has
burned out, check especially for con-
tinuity across that rectifier section
which parallels the lamp. In an emer-
gency, if you can’t make a complete
check where a pilot bulb has burned
out, replace the bulb with an identical
replacement, then gingerly insert the
a.c. plug lightly, keeping your hand on
it for instant withdrawal if required.
If the bulb lights with more than nor-
mal brightness, quickly pull out the
plug—you have trouble; probably neced
to replace the rectifier tube.

In an a.c.-d.c. receiver the chassis
may not be the “B—" return. Check to
see if one side of the a.c. line is
grounded to the chassis (probably
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this condition.

Some practical hints on finding heater and "B+"

troubles in a.c. —d.c. or three-way receivers.

through the a.c. switch). If it is
grounded to chassis, then a short from
any part of the heater circuit to the
chassis will complete part of the heat-
er circuit, overheating that portion of
the heater string and shorting out the
remaining heaters. Fig. 1 illustrates
If the faulty tube is
near the end of the heater string, no
particular damage may be done. How-
ever, a shorted heater near the hot end
of the string will more than likely
burn out tube heaters.

"B_L" Checks

“B+"” circuits in a.c.-d.c. sets are
generally of the type shown in Fig. 2.
The voltage at point 4 will be about
100 volts, while at point B it will be
about 90 volts. If either of these volt-
ages is noticeably low, the rectifier
tube has lost emission, or there is a
“B4" leak or short. Proceed as fol-
lows: o

1. Open the rectifier cathode lead
at 4. If the voltage at the cathode is
low, replace the tube. If the voltage is
normal, proceed to step 2.

2. Resolder the cathode lead. Open
the lead from point B to the rest of
the set. If the voltage is below 80
volts, a leaky capacitor C; or C: is in-
dicated. These capacitors are generally
in a single housing with a common
negative lead. If the voltage is now
normal, skip step 3. If the voltage is
low, proceed to step 3.

3. Open C, only at point 4 and
measure voltage at point B again. If
it is normal now, replace capacitor C..
(If compatible with your business
practices, replace entire filter group,
C:-C:.) If the voltage at B is still low,
leave C, open, and open C:; also. The
voltage at point B should now be nor-
mal. If it is, then wire in a new filter
group, Ci-C.. With the new filter there
will be a rise in output voltage due to
capacitor storage action.
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On the other hand, if the voltage at
B is still low after opening that point,
measure continuity across resistor R
and check against manufacturer’s data,
if available. This resistor is generally
around 1000 ohms. A jumper across
it will give emergency continuity if an
open is suspected. Replace the resistor
if it reads high or open.

4. When voltage at B is normal, re-
solder all connections, including the
connection to the rest of the set, and
récheck voltages at point B. If the
voltage is still low, trace the lead from
point B to the plate circuits in the
set and check for shorted capacitors
to ground. Open the hot side of the
capacitors one at a time, and measure
the voltage at point B after each open-
ing. Resolder each connection after
reading voltage at B (if the voltage
has not been increased) before open-
ing any other capacitor lead. If the
voltage rises after opening any par-
ticular capacitor, replace that faulty
capacitor with a good one.

(Continued on page 126)

POSSIBLE OPEN |SHORT TO
CIRCUIT HIODEN CHASS'S_LO\:—o
—— BY THE SHORT ==

Fig. 1. The heater defect shown here
is difficult to diagnose since two of
the tubes will be lit and two will not.

Fig. 2. Typical “B-4" rectifier circuit
in an a.c.-d.c. receiver. Points A"
and “B” are” test points for the filter.

3525
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Over-all view of the author’s home-
built decimal counter. Several such
units can be used in series if high-.
er counts are required by the job.

ITH the advent of the age of
Wguided missiles, electronic brains,

and automatically-controlled pro-
duction lines, the electronic scaler is
gaining popularity and finding increas-
ingly wider application. Where in pre-
vious years the scaler, or counter as it
is generally called due to its more
popular function, was used only in
counting tasks requiring higher count-
ing rates than those possible with
mechanical counters, today scalers are

found in an increasing variety of elec-

tronic devices ranging from simple
unit counters to the highly complex
control systems of guided missiles.

Basically, the scaler is a frequency
divider. It is capable of dividing any
number of input pulses by an arbitrary
factor such as 2, 3, 7, etc., but usually
2m or 10", Scalers, however, differ from
conventional frequency dividers in that
they are designed to operate aperiodi-
cally, that is, on signals arriving in a
random fashion. Conventional fre-
quency dividers, on the other hand,
usually operate on resonant circuit
principles and hence, require input sig-
nals that are periodic.

Because of their aperiodic nature
and in order to be usable with random
phenomena, practically all scalers in
use today utilize the Eccles-Jordan, or
bistable type, multivibrator as the
basic circuit. Such a circuit has only
two stable, or quiescent, states. One
of the two tubes conducts while the
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a bistable multivibrator.

Construction details on a compact scaler incorporating

It uses standard 12AU7 tubes.

remaining tube is cut off. When trig-
gered by the proper type of input
pulse, the conducting tube is cut off
and the other tube conducts. The cir-
cuit remains in this condition indefinite-
ly until another input pulse causes the
circuit to revert to its previous state.
Since each tube will flip from one
state to the other with each input
pulse and an output pulse is generated
with each flip, then both positive and
negative pulses will appear at the plate
of either tube. Therefore, if the cir-
cuit is designed to accept pulses of one
polarity only, say negative as in Fig. 1,
and the same polarity pulses are uti-
lized at the output, then one pulse will

Basic bistable multivibrator.

®1

Fig. 1.

INPUT
—

OUTPUT _

By EDWARD K. NOVAK
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appear at the output for every two
pulses applied at the input. Such an
arrangement divides the input pulses
by a factor of two. This is the funda-
mental principle of most scalers.

For obvious reasons it is desirable
that a scaling device scale by a factor
much larger than two. Therefore, sev-
eral bistable multivibrators are usu-
ally connected in cascade, like the cir-
cuit of Fig. 3, which scales by a factor
of 16. In this arrangement every six-
teenth pulse applied to the input multi-
vibrator results in a single output
pulse from the output multivibrator,
or 8, 4, and 2 pulses from the other
stages, as indicated in Fig. 3.

The fact that the plate voltage of
each of the tubes in each multivibra-
tor shifts from cut-off to its zero bias
value, as the stages are flipped in ac-
cordance with the input pulses, can be
utilized to actuate indicators which
will show the number of input pulses
that have been applied to the unit.
This is usually accomplished by design-
ing the multivibrator so that the volt-
age shift is sufficient to ignite a neon
lamp connected to the plate of the out-
put tube when that tube is cut off, or
to cause the lamp to go out when that
tube is conducting. As shown in Fig.
3, if the lamps at the output of each
section are numbered, a count of the
number of input pulses received is then
determined by adding the number of
lamps that are ignited. The waveforms
of the scale-of-16 unit and the method
of obtaining the count are shown in
Fig. 2. For example, before the first
input pulse arrives all even-numbered
tubes (V. Vi Vs and Vs) are conduct-
ing. Since the plate voltage of these
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tubes is low, the neon lamps connected to their plates will not
ignite. The fact that no lamps are ignited indicates a count of
zero. When the first pulse arrives V, and V. flip over. Now,
since V. is cut off and its plate voltage is high, lamp number 1
ignites. When V. cuts off it also sends a positive pulse to the
next multivibrator, Vs-Vi. Since the next multivibrator will
respond only to negative pulses the circuit does not flip over and
nothing further occurs in the rest of the circuit. Lamp num-
ber 1 is ignited and indicates a count of one.

Upon arrival of the second pulse V:-V. again flips over. The
plate voltage of V. drops, extinguishing lamp number 1, and
sending a negative pulse to multibrator number two. Since the
pulse is of the proper polarity to switch the multivibrator, V.-
V. flips over. The plate voltage of V, jumps to its cut-off value
and lamp number 2 ignites, indicating a count of two. The
third input pulse ignites lamp number 1 but does not disturb
the rest of the circuit. Now since both lamps number 1 and
number 2 are ignited the indicated total count is three. In a
similar manner, the application of more input pulses will
cause successive counts to be indicated by the lighting up of
the proper lamps, as shown in Fig. 2.

To simplify this explanation, the scaler was assumed to
be in the zero position before the first pulse was applied. This
condition will not necessarily obtain at the beginning of a
count, however, unless some provision is made to reset the
unit. By referring to Fig. 2 it is seen that the scaler indicates
zero whenever all even-numbered tubes are conducting, thus,
the scaler can be reset if desired by causing this condition to
obtain. In practice this is done simply by inserting a momentary
circuit-breaking switch in the common grid return lead of the
even-numbered tubes. Fig. 1 shows that an open grid return
opens the voltage divider, consisting of the grid, plate, and
coupling resistors, and returns that grid to “B-" through the
coupling and plate resistors. Under these conditions the grid
goes to zero bias and the even-numbered tube conducts—re-
maining in this reset, or zero count, state until a counting task
begins.

The Decade Scaler

Because the science of numbers, as we know it, is based upon
the decimal system and we tend to regard quantities in terms
of decades or multiples of 10, the scale-of-16 system would
present an unwieldy arrangement if counts greater than 16
were required. For this reason the scale-of-16 unit is usually
permuted to a scale-of-10.

In order to effect a permutation from a scale-of-16 to a scale-
of-10 it is evident that the equivalent of six input pulses must
be added internally. Stated in another way, in order to effect
the permutation the scaler must be forced to recycle at the
count of 10 instead of at the count of 16. Fig. 3 shows one
method by which these requirements can be met. Two feed-
back circuits are added to the basic scale-of-16 unit.

In operation the circuit functions as follows: The circuit
counts as a conventional binary counter up to nine. On the
count of ten the negative pulse from V. to the grid of V: cuts
this tube off. V., flips back to its zero position, sending a nega-
tive pulse back to the grid of V; at the same instant as a nega-
tive pulse is being applied to the V.-V, binary from the preced-
ing binary. The large pulse fed back from Vs overrides the pulse
that is normally fed to stage two from stage one and prevents
stage two from flipping over, causing this stage to remain in its
zero position. Since stage two does not flip, no pulse is sent
to stage three and it also remains in its zero position. Stage one
is normally in its zero position at the count of ten. Thus, all
stages are at zero, or no count, position and all neon
lamps remain unlighted, which is the exact condition for zero
count. See Fig. 4. Thus the circuit has recycled after 10
counts and is ready to begin the next ten counts. The equiv-
alent of six input pulses, added internally in this case, is
obtained by effectively adding two pulses due to the Vs-V; feed-
back, and subtracting eight pulses due to the V.-V, circuit.

Clarifying further, if stage one flips once for every input
pulse, stage two flips once for every two input pulses, stage
three for every four input pulses, and stage four for every
eight input pulses, then the internally fed back pulse from Vs to
Vs, is equivalent to two input pulses fed to input. Similarly
the pulse fed from stage one to stage four is equivalent to —8
input pulses since a pulse fed from stage one to stage four
arrives eight input pulses sooner than it would if it had to
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Table 1. Voltage chart for binary system

readout decimal scaler.

Refer to article.

Connections indicated in bold face type.

5

V5 VG V7 V7 Vs VB
Feedback to to to to to to

Vy Vs V.V, V3 Vi
Vs to Vy 12 12 12 10 10 8
Vs to V3 12 10 8 12 10
V7 to V4 14 10 14 10
V7 to Vs 12 10 12
Vs to V3 14 10
Vs to Vs 12

Table 2. Resulting scale factors for vari-
ous feedback combinations in the scaler.

Lamp or

count#>»0 1 2 3 4 5 6 7 8 @

Tube #
1l HL HL HL HL HL
2 LHLHLHLHLH
3 HHLLLLHHLL
4 LLHHHHLLUHH
S HHHHLLTLTULTULTL
6 LLLLHHHHHH
7 HHHHHHLLULUL
8 LLLLLLHHHH

Table 3. Voltage chart for decimal sys-

tem readout decimal scaler.
Connections indicated in bold face type.

See article,

pass through stages two and three.
The Decimal Counter

The decade scaler, as developed thus
far, is capable of counting to any num-
ber and presenting this number by
means of its indicators. However, a
further improvement in the method of
presentation is at once indicated since
the count cannot be read directly but
must be mentally computed for each
deecade by adding up the numbers in-
dicated by the lighted neon lamps. A
more convenient method of presenta-
tion is one involving ten indicator
lamps numbered from 0 to 9, so that
the count may be read directly. How-
ever, the method of connecting the ten
lamps is somewhat more complicated
than the four-lamp binary method,
since it becomes necessary to find ten
separate events (combinations of volt-
ages) each of which is unique to only
one of the ten lamps such that each
lamp will ignite only once and at the
proper time during a count of 10. In
Table 1, compiled from Fig. 4, the let-
ter H indicates that the tube at which
the voltage is measured is cut off re-
sulting in high voltage while low volt-
age is indicated by the letter L, when
the associated tube is conducting. By
design, the voltage difference between
H and L is sufficient to ignite -an in-
dicating neon lamp. Referring again to
Table 1, it is seen that if instead of
connecting one end of each lamp to
ground. one end of all even-num-
bered lamps is connected to the plate
of V: and one end of all odd-numbered
lamps is connected to V- only five dif-
ferent events will now be necessary to
light the proper lamps at the appro-
priate time, thereby simplifying the
problem somewhat.

Fig. 6. Schematic diagram covering the electronic decimal counter. Parts are standard.
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R22—3900 ohm, 1 w. res.
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Ci, C15—100 ppfd. mica capacitor

C:, C3, Cy, Cs, Cs, C3, Cr, C11, C12, C13, C15—
47 pufd. mica capacitor

Cs—.01 pfd., 200 v. ceramic capacitor

C>—50 pufd. mica capacitor

Lamps 0 through 9—NE-2 neon bulb

P1—8-prong plug )

Vi, Vs, Vs, Vi, Vs, Ve, V1, Ve—14 124U7 tube
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Examining Table 1 further, it will
be seen that if the other leads to lamps
0 and 1 are connected together and the
common leads connected through iso-
lating resistors to the plates of V. and
Vs, lamp 0 will light on the count of 0;
and lamp 1 will light on the count of 1.
Similarly, if lamps 2 and 3 are con-
nected together and to the plates of Vs
and Ve, only lamp 2 will light at the
count of 2; and lamp 3 will light at
the count of 3. This system, however,
fails on the count of four because, as
shown in Table 1, lamp 0 will again
ignite since on this count the plates of
V. and Vs and, therefore, one end of
lamp O, are low while the other end of
lamp O is connected to V: which is
high. In order to resolve this difficulty
Vs-V. must be forced to skip a count
so that it will remain in its previous
state during counts four and five. As-
suming that this can be done, lamps 4
and 5 are connected together and to
the plates of V. and Vs With this ar-
rangement the counter will work
properly through the count of five.
However, on the next count difficulties
again develop. As was the case with the
previous stage, the proper conditions
for igniting the remaining four lamps
in their proper sequence are determined
and noted. The problem then is one of
obtaining those conditions for each
count.

Table 2 is a chart showing the total
scale factor that will be obtained if
the indicated feedback combinations
are used. For example, if feedback is
inserted from the plate of V: to the
grid of V. and from the plate of Vs to
the grid of Vs a scale factor of 10 will
be obtained, meaning that the scaler
will recycle every 10 counts as re-
quired for a decade counter. The chart
shows eight possible combinations that
will result in a scale factor of 10.

Many more combinations would be
possible if feedback circuits including
the first stage, V:-V., were also charted.
However, as noted previously the ac-
tion of Vi:-V. is already in use and
hence cannot be disturbed by includ-
ing it in a feedback circuit. As will be
seen, investigating the last three stages
only for the proper feedback combina-
tion to produce the required circuit ac-
tion will be sufficient.

Fig. 5 lists operating conditions, or
circuit waveforms, for several different
feedback arrangements. A study of
each of these arrangements indicates
that the required operating conditions
can be met by using Fig. 5D. This can
be seen more clearly if the operating
conditions are again charted as for the
decade scaler.

Examining the chart, Table 3, it is
seen that if end 4 of all even-num-
bered lamps is- connected to the plate
of Vi, and end 4 of all odd-numbered
lamps is connected to the plate of Vo,
while the B end of the lamps, taken in
pairs, is connected to the plate of the
tube indicated, proper presentation of
the count will result. For example, on
the count of zero, end 4 of lamp 0 is
high. End B is connected to V, and Vs

(Continued on page 149)
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The two tube testers shown here
check all of the popular tubes
used in radio and TV sets.
On the left is the B&K

Tube Testers

VERY service technician, whether he

works for himself or someone else,
is always running a race with the
clock. Time is truly valuable and any
instrument which permits a necessary
job to be done more quickly than be-
fore, without impairment of accuracy,
will always be of interest to the service
industry.

"Dyna-Quik’ Model 500 Tester

An instrument which is designed to
speed up tube testing is the “Dyna-
Quik” Model 500 tester, manufac-
tured by the B & K Manufacturing
Compuany of Chicago. This instrument
is portable and operates on the G,
principle. It contains 30 sockets and
will test close to 400 different types
of tubes. Each socket will check only
the specific tubes which arc listed for
that socket. The test procedure is to
first locate the proper socket for a
tube. At the bottom of the instrument
panel there are two controls, labeled
“Heater” and “Sensitivity.” The proper
settings for these controls are indi-
cated with each tube listing. Once the
controls are set, the tube is plugged
into its socket, a “Test” button is
depressed and the condition of the tube
is revealed on the large 4% inch meter.
The three indications are “Good,” “?,”
and “Replace.”

If desired, the exact mutual con-
ductance value of each tube can be
obtained by setting the “Sensitivity”
control according to a separate chart
attached to the inside of the front
cover. In addition, this instrument will

also reveal gassy tubes, tubes with
grid-to-cathode leakage, and tubes
having contaminated grids. Tube

shorts, between heater and cathode,
grid and cathode, grid and screen, or
grid and plate, will automatically light
up a neon bulb. Another automatic
feature of this instrument is its line
voltage regulator circuit. This main-
tains test voltages constant over power
line variations from 105 volts to 125
volts.

An interesting feature of the Model
300 is the provision made for keeping
the socket panel plate up-to-date. The
designers of this instrument recognized
that new tubes are appearing constant-
Iy and a tube tester must keep abreast
of these changes if it is to retain its
usefulness for any extended period of
time. To meet this situation, a new
overlay plate will be prepared when-
ever a significant number of new tubes
has been developed. The instrument
owner will then be able to obtain this
plate for a nominal charge and use it
to cover the original plate.

The Model 500 “Dyna-Quik” tester
is specifically designed to be taken into
the house where a rapid check of all
receiver tubes may be made. In this

October, 1955

or

Checking

When servicing in the home,
time is money,; these tube

testers save service time.

respect it will not only pin-point tubes
which are definitely bad, but a special
life test will also reveal those tubes
which are on their way to becoming
defective. By calling the latter tubes
to the set owner’s attention, callbacks
can be significantly reduced.

TeleTest T-56 Checker

Another rapid testing tube checker
is the TeleTest T-56 instrument. This
contains 60 sockets and is equipped to
check a wide variety of receiving tubes
as well as picture tubes and selenium
rectifiers. In addition, continuity can
be tested in circuits having resistance
as high as 1% to 2 megohms. If con-
tinuity exists, a ncon bulb will light up.
If more than 2 megohms of resistance
is present (and this includes an open
circuit), the bulb will remain unlit.

The manner in which the TeleTest
Model T-56 is used for its main pur-
pose of checking tubes is quite simple.
All of the tubes which can be tested in
this instrument are listed on a tube
chart which is fastened to the inside of
the top cover of the carrying case. The
first column after the tube type contains
the letter indicating the setting of the
“Filament’ switch. The second column
contains the number of the proper test
socket on the panel of the tester. The
third column contains the number that
indicates the section to be tested.

The fourth column has the “Refer-
ence” number or meter reading for
that tube type. If a tube has only one
section, there will be only one section
setting and one reference number. A
tube can have as many as four sec-
tions. In the event that the tube has

www americanradiohistorv com

e, ‘Dyna-Quik,” the one
‘@ below is by TeleTest.

more than one section, there will be
a separate section number for each
section and a separate reference num-
ber.

The reference number refers to the
meter scale. This scale is divided from
0 to 100. In checking a tube, if the
meter reads on or below the reference
number for that tube, it can be con-
sidered faulty and should be replaced.
For a tube to be considered good, the
meter should read above the reference
number.

Just beneath the indicating meter
there are three neon bulbs. Inter-ele-
ment shorts automatically light one of
these bulbs prior to the test of the
tube or section of the tube. Heater- to-
cathode shorts are revealed by the
lighting of one of the other neon bulbs.
The third bulb lights up when a tube
is gassy, or there is grid emission or
there is less than the desired resistance
between grid and cathode. (The latter
is sometimes referred to as a high re-
sistance grid short, which is obviously
a misnomer, or as grid leakage.)

Either of the foregoing tube testers
may be used in the home (their prim-
ary purpose) or they may be used in
the shop. In the latter place it has
been suggested that customers be per-
mitted to check their own tubes, when
these are brought in. It has been found
(surprisingly enough) that when a cus-
tomer checks the tubes himself, he is
more likely to replace all those show-
ing up bad. Whatever the psychology
behind this, the service technician
benefits two ways. First, he sells more

tubes. Second, he does not lose 20 to
30 minutes checking tubes. —30—
63
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Fig. 1.

Projection Color TV

The complete projection color TV receiver showing the color con-
verter described in the December., 1954 and January. 1955 issues in the up-
per compartment and the color wheel and switch in the lower., The com-
plete 6-tube keyer chassis mounts in the cut-out section of the converter.

W

In response to requests from readers — here is how you

may use a color wheel and one projection unit with the

color TV converter described in the Dec. and Jan. issues.
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<= Fig, 2. Schematic diagram and
parts list of one of the keyer sections
used for selecting the right color signal
to go with the color filter in front of the
projector. Three keyers are required.

th a Color Wheel

By JAY STANLEY

verter described in the December

1954 and January ’55 issues of RabpIo
& TELEVISION NEwWs was designed for
use with a 3-unit projection system.
This is by far the simplest way to get a
color set going—but of course it is a
somewhat cumbersome way to do the
job. For this reason, many readers
have asked for data on using one
projection unit and obtaining the color
with a color wheel.

This article outlines such a system,
as shown in Fig. 1. It is not intended
as a step-by-step construction article
but, rather, will present a method that
has been developed from experimental
work with a color wheel system so
that the experienced technician can, in
working out his own layout, avoid
many of the pitfalls which may other-
wise plague him.

In theory, a color-wheel system is
quite simple. First, there needs to be
a switching system between the red,
green, and blue outputs and the picture
tube, so that the proper output can be
switched to the picture tube at the
proper time. This must coincide with
the time when that section of the color
wheel is in front of the tube. For ex-
ample, when the color converter is de-
livering a red signal to the projection
tube the red segment of the color
wheel should be in front of the tube
so that a red image is projected.

Of course, this switching action can
start with a rotary switching device on
the shaft of the color wheel, as shown
in Fig. 3. But the difficult part of the
job comes from the need to sync the
color wheel so that it stays exactly in
step with the vertical sync frequency
of the set. This is necessary to make
certain that the “crossover” point
(when changing from one color to the
other) occurs during retrace, and not

]‘HE original model of the color con-

Fig. 3. Commutator-type switch on the shaift of the color wheel used for break-
ing the color signal into a field sequential one to operate properly with the color
wheel. The switch shown here is an example of what may be used. the con-
structor should use his ingenuity to devise one that is precise and practicable,

www americanradiohistorv com
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during the regular scanning time. If
the latter happens, a bar works up and
down on the screen, much like a ver-
tical blanking bar.

In an early model of the color-wheel
system, it was decided to let the wheel
run at random speed, switching the
output with commutator contacts on
the shaft of the color wheel. But trou-
ble with “crossover” points and noise
difficulties led to abandoning the sys-
tem. However, if the bugs could be
worked out, the system would be won-
derfully simple in both circuitry and
parts.

Subsequent work has been based on
the use of a saturable reactor. The
vertical sync signal is picked up from
the grid of the vertical output stage
(or any other convenient point in the
vertical system) and applied to a phase
detector, driving a d.c. amplifier
which, in turn, varies the d.c. potential
on a saturable reactor. The reactor
controls the speed of the color-wheel
motor, with the result that it keeps in
sync with the vertical sweep of the TV
set, so that the ‘“crossover” occurs dur-
ing the retrace when it is not visible on
the screen.

As shown in Fig. 2, the switching
starts with a commutator, the rotary
shaft of which is grounded. The “rotat-
ing” ground is applied to the grids of
three keyer amplifier tubes in turn.
Each of the keyer amplifiers feeds the
deflector elements of a 6AR8 tube—a
wonderful new type developed especial-
ly for color work. In effect, this tube
is a voltage-controlled single-pole,
double-throw switch, and at the same
time an amplifier.

Here is how the switching takes
place. The commutator segment, as it
grounds the grid of the keyer amplifier,
removes the bias voltage and allows a
pulse of plate current to flow. The out-
put is taken off across R. in the cath-
ode circuit and is positive with respect
to ground. This positive voltage is used
to switch the 6AR8 from one plate,
which is idling (no output), to the
plate which is driving the CRT ecath-
ode.

The color minus Y signal is fed to
the control grid of each of the three
6ARS8’s, one for each color. As the
commutator rotates, it will switch the
output to the live plate of each tube in
turn. The net result is a sequential
color signal applied to the CRT that
is in step with the segments of the
color wheel. The commutator cannot
be used directly for switching the in-
puts to the CRT as the noise level
from the sliding contacts is prohibitive,
and of course, with a 1 megacycle
video signal present at this point, it
cannot be bypassed. However, the in-
direct switching method outlined,
makes it possible to bypass the commu-
tator segments with a small capacitor
(.001 ufd.) and get rid of the high-
frequency noise, the only noise present.
Even this small capacity will round
the edges of the switching signals
somewhat, but these are hidden in re-
trace anyway.

The symmetrical output from one of

October, 1955

R:, Re—100,000 ohm, Vs w.
res.

Rs, R7—470,000 ohm, Vs w.

s 4 )| PHASE DET,
Riy—1 megohm, Vs w. res. i = 7 Vi
R5;—10 megohm, Vs w. res. gu:'lgamé
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Fig. 4. Schematic dia- D‘gﬁﬂ;’ ““““ 1
gram and parts list for v2 A
the color wheel motor 1 6
speed control circuit. AN - MOTOR
The input is derived 1 R, 4 by L
from one of the keyer ‘mlm 1 N1 SATURABLE
sections. select the one . 4 R73 a (SEE TE(;T)
that moves the bar be- 3 6CU6
) REACTOR
tween color wheel fil- DRIVER
ters out of the picture. = V3
: -
250V L—lzst 200-300V.
ISMA. ISMA. 100 MA. 140-160V.A.C.
Fig. 5. The four vertical output type
transformers are connected as shown p.moa( i
here to form a saturable reactor which
controls the speed of the color wheel RED
N St . . T0 veL sep +250V.
motor in conformiiy with the signal from PLATE e

the motor control circuit shown in Fig. 4.
—

the keyer amplifier tubes (points 1 and
2 in Fig. 2) is applied to a shaping
network to form a narrow pulse which
is fed to the phase detector and com-
pared with the wvertical saw-tooth
present on the grid of the vertical out-
put tube (see Fig. 4). The resulting
(Continued on page 135)

| 6CU6

N7vAC.

Fig. 6. View of the color wheel and associated circuitry. Note the saturable re-
actor and motor control chassis in the foreground. The regular deflection chassis
furnished in the original Norelco projection television receiver is on the right.
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Fig. 1. Over-all view
of the electronical-
ly-requlated power
supply. Although the
author’s unit is su-
per-compact, it can
be built on a larger
chassis, if desired.

By
ROB WAGNER, wsweGD

Research and Development Lab
Dalmo-Victor Co.

power supplies to an earnest but

inexperienced experimenter, and
he’s usually interested but often dubi-
ous because of the circuit’'s “complex-
ity.” Electronic supplies are not com-
plex, and have many advantages over
the “junker” found beneath many
workbenches.

The junker consists of a trans-
former, rectifier, and brute-force fil-
ter, sometimes followed by a gasping
VR tube, which often fails to “light”
when the pack is switched to a load
requiring higher current output. The
VR tube supply is very satisfactory
when designed to provide a single
voltage at specific current require-
ments. What happens when the load
increases? There is no regulation
and a walloping voltage drop!

The electronic supply overcomes
these difficulties and offers more stable
regulation. The VR tube is good for
approximately 3% regulation, but the
electronic regulator holds the voltage
steady at one per-cent or better, irre-
spective of load current variations.
This is handy and dandy for powering
the v.h.f. converter, v.f.o., or preci-
sion audio oscillator. You want exactly
“X” volts d.c. for a special applica-
tion? Twist the “Minipack” knob until
you have the desired output voltage
and you can rest assured that it'll
stay put.

66

M ENTION electronically-regulated

An electronically-regulated power supply—
delivering variable output from 75 to 175 volts, = 1%.
Up to 50 milliamperes (maximum) can be handled.

The “Minipack’” was designed to de-
liver a variable potential of 75 to 175
volts d.c. at a maximum load of 50
ma. It has been of more value than
a third hand around the experimental
workbench, so here’s why it works and
how to build it.

How the Circuit Functions

As the “Minipack” was built to oc-
cupy minimum space, a circuit employ-
ing the minimum number of parts
was designed. The trick is to eliminate
extra filament transformers, using a
single junk-box “BCL” power trans-
former and enough sly maneuvers to
complete the job. )

The schematic diagram of Fig.2 shows
how this can be accomplished. What!
No filter chokes? That's correct—
these circuits require less “mass” than
the junkers and deliver smoother volt-
age to boot. Here's how:

Power transformer, T., delivers 350
volts each side of center tap at 70 ma.
A 5Y3 rectifier tube is employed be-
cause most power transformers have
a 5-volt heater winding, while recti-
fier tubes are cheap and plentiful. The
pulsating d.c. gets partially ironed
flat by Ci the 40 pfd., 450-volt elec-
trolytic filter capacitor. Up to here,

it's a standard power supply circuit, -

delivering about 340 rippling direct
current volts. ’
The “gate” tubes function as an in-

www americanradiohistorv com

stantaneous variable resistor in se-
ries with the output voltage. The gate
can be opened or closed by varying
the grid bias. The bias is derived from
a small portion of the output voltage,
which is amplified by the 12AX7 con-
trol tube and passed right back to the

. gate’s control grids. Filtering, regula-

tion, and variable output result from
this closed-loop servo system, as fol-
lows:

Assume that the supply is deliver-
ing output voltage at a current drain
of 40 milliamperes, when suddenly the
load increases to 45 ma. The output
voltage goes down, but the voltage
drop is immediately amplified and ap-
plied as control grid bias to the gate.
Gate bias becomes less, and the gate
opens just wide enough to allow pass-
age of sufficient supply voltage to
make up the difference. If you'll vis-
ualize the time constant of this elec-
tronic jam session as almost instan-
taneous, you’ll see why the average
d.c. output remains essentially con-
stant.

The preceding principle controls the
filtering action, too. Supposing we have
one volt of a.c. ripple at the output
terminals. The bias proportional to
one volt applies to the gate’s grid, the
poor little volt gets balanced out, and
the net result is pure direct current.
The same regulatory action also ap-
plies to line voltage variations, and
the “Minipack’ has the answer to line
voltage grunts and groans caused by
the refrigerator starting, etc.

‘While you're busy readying those old

filter chokes for door stop and book-
end service, consider how the same
action allows the electronic supply to
be made variable over the usable por-
tion of its working range.
" To obtain gate bias, a voltage
change at the output must be ampli-
fied to the point of utility by V., one-
half of the 12AX7 control tube. By
proper proportioning of the voltage
divider Rs, Rs, and R: the correct
amount of grid voltage is placed upon
V., to insure its operation in the Class
“A” range. This amplifier must be
reasonably stable, thus its operating
voltage is held constant by using PL.
as a subminiature voltage regulator
tube. Current flowing from “B-"
through R: causes the bulb to “fire”
and its 55-volt drop applies to the
12AX7T's cathode as a stabilized ref-
erence voltage. (You thought we
didn’t like VR tubes, eh?)

The 12AX7’s other section functions
as a simple cathode follower, allowing

RADIO & TELEVISION NEWS
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the 50B5 control grids to operate at
a more positive potential. Using this
gimmick, more current can be passed
through the gate tubes than would be
permissible under ordinary biasing
conditions.

Vi's plate potential comes from the
supply source through R, which may
be from 5 to 15 megohms. The high
resistance limits plate current flow to
a safe value when the supply is first
actuated from a cold start.

Now suppose we change the value
of R, the output voltage control; its
setting determines the operating point
of V.. By varying R, we control the
supply’s output voltage, but only with-
in the regulatory range of the system.
The output voltage is controllable from
about 73 volts minimum to 175 volts
maximum at 50 milliamperes, regu-
lated within one per-cent from no load
to full load. Try that with your VR
supply. Operating with no load, read
the output voltage on a test meter.
With the supply running, keep an eye
on the voltage reading and place a re-
sistor equivalent to 50 ma. load cur-
rent across the output. The voltmeter
needle shouldn’t budge a smidgin—not
enough for the naked eye to see, any-
how! Again—try that with any ordi-
nary power supply.

You'll find that loss of regulation
occurs near the extreme range limits
mentioned; this happens because the
12AX7 can swing no farther than its
grid bias allows. In order to secure a
lower minimum output voltage from
the supply, the control tube must be
furnished with a negative voltage
source at the bottom of the voltage
divider network. A supply designed to
fulfill that requirement will be de-
scribed next month.

The gate tubes are a pair of parallel-
connected 50B5’s, triode-connected to
pass “high” current. Why these bot-
tles? Each tube requires 50 volts of
heater potential, at a fortunate cur-
rent drain of 0.3 ampere. Wire the
heaters in series, and it takes 100 volts
at 0.3 ampere to illuminate ’em. This
100 volts being an odd figure, we put
the 12-volt heater of the 12AX7 in
series with the gate tube heaters. The
12AX7 heaters (fortunately) require
0.3 ampere, thus the 112-volt total re-
quirement is met by the wall plug’s
output, & la table model radios. This
leaves an extra 6.3 volt winding on the
power transformer, which can be used
to power the v.f.o. heaters.

Construction Details

The horror picture, Fig. 3, shows one
method of placing three cars in a two-
car garage. This results from having
chosen a minimum chassis space and
then being stuck with it. This type
of packaging is only recommended for
circus. midgets or brain surgeons. On
the assumption that others may be
as demented as the designer, Fig. 3
illustrates that all but the kitchen sink
is mounted beneath the chassis, includ-
ing the 12AX7 control tube and all
components other than the trans-
former, gate tubes, and rectifier.

The neon bulb, PL: serves a dual
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Ri1, Re—50 ohm, V5 w. carbon res.

Rs, Rs—220,000 ohm, V4 w. carbon res.

R,—470,000 ohm, V5 w. carbon res.

Rs—100,000 ohm carbon pot

R>—100,000 ohm, Y5 w. carbon res.

Re—5 to 15 megohm, V5 w. carbon res. (see
text)

C1—40 ufd., 450 v. elec. capacitor

Co—.1 ufd., 400 v. paper cepacitor

PLi—NE-2 neon bulb or equiv.

Ti—Power trans. 350-0-350 +v. @ 70 ma.; 5
Yo @ 2 amps; 6.3 v. @ 3 amps. (not used,
see text)

81, Sz—D.p.s.t. toggle switch

Vi—5Y3 tube

Vo, Vs—50B5 tube Vi—12A4AX7 tube

Fig. 2. Schematic of “Minipak #1” power supply. By wiring the heaters in series,
the filament winding on the transiormer is freed to power heaters of other gear.

purpose, functioning as both VR tube
and pilot light. The pilot light lets you
know when the “B plus” is on, work-
ing in conjunction with switch 8.. The
bulb fits snugly in a rubber grommet
mounted in the chassis. See the pho-
tograph of Fig. 1.

Two power output connectors are
shown. In this model, use of different
cable connectors became mandatory
after the pack was completed. For
the benefit of non-believers, please
note there was adequate room left for
the second outlet long after the device
had been finally completed and in op-
eration!

The 12AX7 fits between filter ca-
pacitor C; and the two power switches,
Sy and 8= To mount the tube, remove
the metal shell from a standard 9-pin
noval socket, which is secured beneath
the chassis by soldering its center pin
to a right-angle bracket. One ground

Fig. 3.

lug of the filter capacitor’s outer shell
is bent over and soldered to an unused
pin on the 5Y3 rectifier socket. This
offers a solid anchor for the capacitor,
while a stiff wire connecting its posi-
tive terminal to pin #7 of the rectifier
socket holds the can firmly in place.

The series-heater wiring is made
with 117 volt a.c. line cord, insuring
adequate insulation and keeping the
price of fuses at a respectable level.
There’s not much remaining wiring, as
all other components are soldered to-
gether where they fall.

You may not wish to develop the
skill required to carve ten thousand
words on the head of a pin by minimiz-
ing the “Minipack.” If not, rest as-
sured that a larger “Minipack” may
be constructed according to the sche-
matic and will perform equally well—
pérhaps better.

(Continued on page 150)

Under chassis appears crowded but no operational troubles have resulted.
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By ELBERT ROBBERSON

)
'I'HE hottest thing to hit ham radio

since the vacuum tube is single-

sideband telephony. And no wonder.
By concentrating transmitter power on
an r.f. derivative of voice input, and
leaving out everything else, single-
sidebanders are able to transmit as
much intelligence with a few watts as
old-fashioned A-3 users manage with
many more. Then, using receivers with
spike response (instead of the usual
many-ke. plateau) improved signal-to-
noise ratio gives the effect of another
power boost. This adds up to a theo-
retically possible 9-db gain over A-3,
and there are other advantages.

There’s only one trouble. Generation
of SSB signals is a little complex. Al-
though simple SSB transmitters have
been built with as

. . § T """Ht- e
is accomplished either by breaking thi:

driver-to-amplifier coupling circuit and
installing r.f. cable connectors or by
using a tube socket adapter which pro-
vides the external connections. Con-
version kits for necessary modification
of Collins 32-series transmitters and
Johnson “Vikings” are available. Com-
posite or home-built transmitters re-
quire special treatment, advice on
which may be obtained from the fac-
tory. B ¢ W also supply a companion

E. F. Johnson is designing a new
SSB exciter. Details on this unit
are not yet available. The con-
sole shown on the left is the
firm's 1 kw. linear power ampli-
fier. Although it is a general-
si;purpose unit, it is ideally suited
= for use with any SSB exciter unit.

sideband generator.
trols are “Audio Gain,” a switchable
meter, band selector, driver and bal-

Main panel con-

anced modulator tuning, and upper
and lower sideband switch. A voice-
operated relay and speaker-deactivat-
ing circuit are included.

The companion Model 5100 transmit-
ter incorporates a v.f.o. and 150-watt
input amplifier to go with the SSB
generator. Coverage from 10 to 80

meters is con-

few as three tubes,
few hams build
their own. Thus

A QUICK LOOK AT SSB FUNDAMENTALS

Speak into a microphone and voice-frequency alternating current is generated. But

trolled by a panel
switch, and the
pi-net amplifier

transmitters are
like receivers, in
that professional
manufacturers
produce better
gear for general
use, and for less
money, than the
most experienced
amateur builder.
Naturally, dif-
ferent concerns
employ different
techniques. Before
making a selec-
tion, the careful
amateur will ex-

what we want is radio-frequency power, that can be fed to an antenna and radiated.

Everyone is familiar with the local oscillator and mixer used in the front end of
modern receivers to change incoming signals to another frequency. By using the
same principles, we can heterodyne voice-frequency currvent with the output of an
+.f. oscillator and move the voice signal into the radio-frequency spectrunt.

The signal will then consist of the following components: a sideband (or letero-
dyne) on the frequency of the r.f. wave plus audio frequency and one amounting to
the r.f. minus the audio frequency. Between tle two, the 7.f. oscillator frequency will
ride through.

This combination of three frequencies is the conventionally-known “carrier” and
upper and lower sideband frequencies of an AM signal. And just as in superhetero-
dyne reception, all of the intelligence is contained in one of the sidebands—both the
“Jocal oscillator” and “image”’ frequencies are excess. A means for removing these
non-essential frequencies is the heart of the SSB transmitier.

There are tiwo systems—the “Drute force” which filters out all but the desired side-
vand, and the “phasing” which balances out unwanted frequencies. So many factors
are involved that neither system has clear-cut sSuperiority for amatewr use.

Unfortunately, manufacturers’ power-rating systems vary. To help make compari-
sons, here is a rule of thumb: The FCC rating is the average d.c. input power; Peak
input power is 1.} times average input; Peak output or peak envelope power approxi-
mately equals average imput power; Avercge SSB output (two-tone test) should be
.6 or .7 average input.

has the regular
grid, plate, and
loading controls on
the panel. AM and
CW operation are
possible and the
combination can be
used to excite a
legal-limit ampli-
fier.

In addition to
these complete
outfits, B & W
makes plug-in au-
dio phase-ghift
networks and 17-
to-20 kc. toroi-

amine the field. To help, here is a
survey of what different companies
offer to date.

Barker & Williamson

The 51SB phasing type SSB genera-
tor is offered by B & W. This unit is
designed to be inserted between the
driver plate and final amplifier grid in
an already-existing transmitter. This
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transmitter unit to be described later.

In the 51SB, continuous-wave out-
put from the normal transmitter v.f.o.
(or crystal) and driver is modulated
and phased to produce upper or lower
single sideband, which is fed back to
the power amplifier grid. Modulation
takes place at operating frequency, and
band changing is made by a panel
switch. When frequencies are changed,
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dal-coil filters for amateurs who want
to build their own.

Burnell

Another manufacturer of single-
sideband filters, Burnell and Company,
offers 47 to 50 kec. toroidal-coil side-
band filters for transmitters and re-
ceivers. Application data and circuits
are furnished, including procedure to
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adapt any receiver having an if. be-
tween 200 and 1000 kc. to double-con-
version operation with the 50-kec. side-
band filter.

Central Electronics

Central Electronics, Inc. manufac-
tures the “Multiphase” line of phasing-
type exciters, as well as a bandswitch-
ing broadband linear amplifier; and a
“Sideband Slicer” and “@-Multiplier” as
SSB receiving accessories. Two exciters
are available: the Model 10B and the
20A. Both units operate either from
crystals or external v.f.0.’s with 10 and
20 peak watt outputs respectively. The
10B uses plug-in coils, while the 20A
has a panel bandswitch.

In both the SSB signal is generated
at a frequency of 9 mec., and a mixer
stage is used in the output circuit to
heterodyne the 9-mc. signal into the
desired band. A crystal plugged into
a socket on the front panel can be used
to operate on the 160-, 80- or 20-meter
bands. A v.f.o. of proper range will
provide operation on these frequencies
and also the 40-, 11- and 10-meter
bands. Commercial v.f.o. units for the
purpose are obtainable, while many
amateurs use modified command trans-
mitters, for which Central Electronics
provides conversion Kits.

Fifty-two ohm output can be fed di-
rectly to an antenna or to a linear
power amplifier. Panel controls pro-
vide for upper or lower sideband, AM,
PM, or CW, as well as voice-operated
or manual control. Besides the neces-
sary tuning and balancing controls on
the panel, the 20A has a tuning eye.

Both units are available as kits as
well as in completely built and tested
form. 1In addition to v.f.o.-conversion
kits, accessories include crystal-con-
trolled 10-meter converters, and PS-1
plug-in, pre-aligned audio phase-shift
networks for receiver or transmitter
builders. i

Central has recently introduced a
broadband bandswitching linear ampli-
fier, the Model 600L. Using an 813
tube in Class AB: at 60 to 65% effi-
ciency the amplifier has a peak power
input of 500 watts. The only controls
are the bandswitch and a meter switch,
which reads reflected power, indicative
of antenna match, as well as power in-
put in watts, grid current, and r.f. out-
put in amperes. A safety cut out oper-
ates in case of severe mismatch, and
has a panel indicator lamp and reset
button. Bandpass couplers are used in
the amplifier grid and plate circuits.

"With broadband antennas, operation
anywhere in a band can be enjoyed by
Just turning the v.f.o. frequency knob.

Collins

Collins Radio Co. offers a full kilo-
watt SSB rig for ten to eighty meters.
Or, if you wish to start small, the
exciter may be obtained separately.

As might be expected of the devel-
opers of a line of magnetostrictive
filters, Collins employs the filter sys-
lem of single-sideband generation. A
self-excited, high-stability oscillator on
either 251.5 or 248.5 ke., depending on

October, 1955

whether lower or upper sideband is de-
sired, feeds r.f. to a balanced modula-
tor where audio is mixed in and the
carrier removed. The desired side-
band is selected by a 250-kc. mechan-
ical filter having a passband of 3000
cycles. The resulting signal is then
combined in the first mixer with r.f.
from the self-contained v.f.o., which
operates from 2750 to 3750 kc., giving
output on the 80-meter band. Two
stages of linear amplification follow,
giving excitation for the two 6CIL6’s in
the driver stage. The last stage is a
blower-cooled pair of 4X150A’s. To im-
prove amplifier linearity, r.f. inverse
feedback is used, from the 4X150A
plate circuit back to the 6CL6 grids.
Improper load and overmodulation
types of distortion are prevented by
an “Automatic IL.oad Control” incor-
porated in the circuit of the final am-
plifier. Normal input is one kilowatt,
at 2000 volts and 500 ma.

On bands other than 80 meters an
additional mixer and crystal oscillator
is used, with two additional linear am-
plifier stages before the drivers.

Either voice-operated or push-to-
talk operation can be used, and re-
ceiver muting as well as loudspeaker
feedback prevention is provided. « Ex-
citer bands are changed by panel
switching, while ganged capacitors and
coils in the pi-net output circuit cover
the entire range.

An emission-control knob switches
operation from SSB to AM and CW,
while internal provision is made for
frequency-shift-keying oscillator con-
nection. The AM signal is unique in
that only the carrier and one 3-kc.
sideband are emitted. Although ordi-
nary broad-response receivers do not
take full advantage of this system, no
material AM signal difference is said
to result from the transmission of only
the one sideband.

A complete set of major components
and accessories makes possible a num-
ber of variations on the basic unit.

Eldico

A 100-watt exciter-transmitter and
separate 500- and 1000-watt input
linear amplifiers are offered by Eldico.
The SSB-100 exciter-transmitter is the
phasing type with self-contained high
stability v.f.o.,, and is completely panel
controlled, giving output on all bands
from 10 to 80 meters. Power output is
sufficient for effective communication,
or to drive amplifiers up to the legal
power limit. Emission can be switched
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(Top) Collins 75A-4 receiver for SSB re-
ception and (below) its KWS-1 transmitter.

single-sideband generator

(Left) B & W's Model 5100 trans-
mitter and (above) Model 51SB

unit.
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with

“signal splitter”
(Bottom) Under chassis view.

(Top) Lakeshore’s

jumper plug.

from CW to AM or upper or lower
sideband. All of the adjustments nec-
essary for balance, carrier injection
for AM, and tuning, up to the power
amplifier, are factory set, and need not
be touched in normal operation. The
final amplifier uses an AX9903 in a
pi-net output circuit, and panel con-
trols are provided for grid and plate
tuning and loading. Voice-operated
keying, a receiver-quieting circuit, as
well as a speaker-bucking provision to
prevent feedback to the microphone
are incorporated.

Eldico’s 500-watt ilinear amplifier is
designed to function with as little as
3 watts peak grid drive, permitting
its use with any of the standard com-
mercial exciters. Cabinets match the
SSB-100 and power supplies are
built in, giving a complete tabletop
outfit. Panel controls for screen and
grid-bias voltage give reduced power
operation if desired. Turret-coil band-
switching with conventional grid and
pi-net plate circuits are used.

The SSB-1000 uses a heavy-duty
grounded-grid amplifier with a PL-6580
triode operating at 1000 watts average
input and is intended as a companion
piece to the SSB-100 exciter/trans-
mitter. Due to the fact that the tube
can dissipate much more than this
amount, no power reduction is neces-
sary when tuning. The only controls
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are the bandswitch, plate tuning, and
loading.

Eldico’s SSB rigs have built-in oscil-
loscopes as well as meters. They also
manufacture the VFO-10/20 for Cen-
tral Electronic exciters.

Electronic Engineering Co.

The Elenco line includes crystal-
filter exciters and transmitters, a 400-
watt d.c. input linear amplifier, band-
switching mixers, plug-in coil mixers,
a voice-control unit, a speaker-feed-
back preventer, crystal filters, and an
automatic electronic antenna trans-
mit/receive switch.

As a feature of its quartz-crystal
filter used to separate the single side-
band, Elenco guarantees SS-75 inter-
nal adjustments for three years and
for life of the unit on the Model 77
transmitter.

The Model 77 transmitter is a band-
switching crystal-filter job rated at
100 watts. peak envelope power. Car-
vier is generated by a crystal oscilla-
tor, then modulated with audio in a
6SA7 mixer stage. A crystal filter
selects the sideband and rejects the
carrier. The signal is converted to
operating frequency by additional
mixers using crystal oscillators and a
self-contained v.f.o. having a 200-kec.
spread. The final stage is a pair of
807's with 53-ohm output. Voice con-
trol and speaker compensating circuits
are incorporated. The only panel tun-
ing control is the power-amplifier
plate, since all previous circuits are
bandpass.

The PA-400 linear amplifier is a
table-top, plug-in coil job, using a pair
cf 811A triodes operating at 400 watts
d.c. input, and requiring 6 watts driv-
ing power. Power supply is self-con-
tained. It has low-impedance input
and link output, and three controls
with accompanying meters for grid,
plate, and antenna-link adjustment.

The combination of an SS-75 exciter,
somewhat similar to the Model 77, a
bandswitching mixer and a PA-400 am-
plifier in a 36" relay rack cabinet is
the basis of the 400-T series of com-
plete 400-watt transmitters. In this
unit, circuits supply carrier for receiver
front-end injection, as well as the
usual voice-control relay for transmit-
ter keying.

Gonset

The Gonset Model 500W r.f. power
amplifier is a bandswitching job de-
signed to give 250 to 300 watts peak

»
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Hallicrafters” HT-31 linear ainpliﬁer (left) and HT-30 SSB exciter (right).

envelope power with drive from any
low-power SSB exciter. It will oper-
ate on 160 meters with a simple modi-
fication. Four 807 tubes are used in
parallel in a pi-net circuit. Input is
low impedance with resistors across
the tuned circuit to vary grid drive,
and for swamping to.improve linearity
while operating into the AB: region.
Exciters having output swamping re-
sistors may require their removal for
best drive.

Main panel controls are the band-
switch, grid tuning, grid drive, plate
tuning, and loading, which has a coarse
and fine adjustment. The panel meter
can be switched into the cathode of
each tube for matching purposes; into
the common grid-bias circuit for drive
measurement; or into a two-range di-
ode output indicator. The self-con-
tained power supply uses four 866 Jr's
or 816’s in a bridge rectifier, with high-
capacity filter for dynamic regulation
of the equipment.

Hallicratters

The Hallicrafters HT-30 is a band-
switching SSB transmitter/exciter
rated at 35 watts peak envelope power
from a pair of 807's. CW and AM
emission are also available at the usual
reduced power level. This exciter uses
a 50-ke. LC filter to select the desired
sideband. Fifty-ke. carrier from the
master oscillator is further suppressed
through the use of a balanced modula-
tor. Upper or lower sideband selec-
tion is made by a panel control, switch-
ing crystals in the first mixer oscilla-
tor.

Main panel controls are the ke.-cali-
brated v.f.o., the bandswitch, and grid
drive and plate controls for the output

stage. Other controls are for speech
level, carrier injection, and meter
compression.

Matching the exciter is the HT-31
linear power amplifier, rated at 500
watts input, or 330 watts peak envel-
ope power. Ten watts peak envelope
power is required for drive. The am-
plifier consists of a pair of 811A’s
in a pi-net circuit. A bandswitch is
used in the grid, while the plate cir-
cuit tunes continuously from 80 to 10
meters. Full output is obtainable on
CW. The input is designed to be fed
by a 50- to 75-ohm unbalanced line,
while a pi-network output circuit ac-
commodates loads of from 50 up to
600 ohms. A panel meter can be
switched to show grid and plate cur-
rent, as well as power input in watts.
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Central Electronics” Model 20-A exciter (left) and broadband linear unit (right).

Johnson

A full thousand watts on single side-
band as well as CW and AM phone is
the input capability of the Johnson
“Viking Kilowatt” power amplifier.
Matching desk top and three-drawer
pedestal are available to make up a
transmitting console. Two to 3 peak
envelope watts are required for SSB
excitation of the two blower-cooled 4-
250A tubes. In addition to complete
shielding with contact washers on con-
trol shafts, double L-section filters are
used in every external lead to minimize
interference.

The amplifier covers from 3.5 to 30
me.,, and the pi-net output -circuit
works into loads from 50 to 500 ohms.
A “mode” switch reduces power to 300
watts for tuning and local QSO’s.

Controls are in two groups, accord-
ing to use. On top are the plate and
grid meters, bandswitch and grid tun-
ing, and the slide-rule plate-tuning
dial, and loading control. Plate cir-
cuit LC ratio is automatically adjusted
for optimum “@” as frequency is
changed. A lower panel has a plate-
voltage meter, an ignition-key type
main switch, fuses, mode switch, indi-
cator lights, and plate overload reset.

Johnson has a new SSB exciter which
will be announced soon. Although the
Engineering Dept. at the company
would not release design details at the
time of this writing, they did state that
the equipment uses a different circuit
approach which is claimed to provide
exceptional stability and operating
flexibility. The exciter, which is in the
final design stages at the present time,
will include a built-in v.f.0., voice-
operated break-in (VOX), and many
other convenience features.

Lakeshore

A line of phasing type exciters, a
linear amplifier, a receiver “signal
splitter,” an external v.f.0., construc-
tion kits, and accessories is manufac-
tured by Lakeshore Industries.

Their basic transmitter is the
“Phasemaster, Jr.” which comes in a
mobile model as well as the conven-
tional home-station design. Peak envel-
opc input is rated at 60 watts.

A crystal master oscillator generates -

the carrier at 9 mec., which is com-
bined with properly phased audio in a
1N34 diode balanced modulator. A
second r.f. signal from an external
v.f.o, or a plug-in crystal, is combined
with the signal in a 6BA7 mixer stage
to excite the final 807 amplifier at out-
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put frequency. This arrangement
covers all bands, but with reduced
power on 15 and 10 meters.

A magic eye tube on the panel pro-

vides visual indication of stage re-
sonance and carrier null balancing.
There are also controls for audio gain,
upper and lower sideband, and AM,
balancing, mixer, and final-amplifier
tuning. A plug-in anti-trip voice con-
trol unit provides break-in voice key-
ing of the transmitter. The equipment
is furnished less power supply and can
be operated from dynamotors such as
the PE-103 or an equivalent a.c. source.
The deluxe model comes with a dual
power supply.
. The P-500 is a 500-watt input class-
B amplifier using a pair of 5514 tubes.
A built-in transformer furnishes fila-
ment power, but no d.c. supply is in-
cluded. Requirements are 1000 to
1250 volts d.c., and grid bias which may
be taken from the deluxe ‘‘Phase-
master.”

Tuning of both grid and plate cir-
cuits is continuous from 80 through 10
meters, without coil changes or switch-
ing. Grid drive is controlled from the
front panel. A panel meter gives plate
current readings.

The Lakeshore “Signal Splitter” for
reception of upper or lower sidebands
on conventional 453-kec. i.f. receivers
uses printed circuits, and is available
in kit or wired and tested form. This
unit operates from either receiver
power or a separate power supply
which fits inside the “Splitter” cabinet.
An accessory adapter accommodates
the unit to receivers with i.f.’s of 50,
85, 100, and 915 ke.

A “Band Hopper” v.f.o., giving all-
band operation when heterodyned
against a 9-mc. SSB signal, features a
potted oscillator circuit for stability.
The power supply and voltage regula-
tor are bhuilt in.

Special SSB components are offered
for the home builder. Matched diodes,
modulation transformers, r.f. coils and
a.f. phase shift networks, carrier bal-
ancing potentiometers, voice-control
relays, crystals, and variable capaci-
tors are also available from the same
manufacturer.

Millen

James Millen, Inc. manufactures
ninety-degree audio phase-shift net-
works for both receivers and transmit-

ters. Precision resistors are used, and
factory adjustment need not be
touched. The 75012 gives 90° differ-
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Gonset's SSB amplifier {above) and top
chassis view of linear amplifier (below).

Lakeshore’s P-500 power amplifier (above)

and “Phasemaster, Jr”, a built-up kit.
ential shift £ 1.3 degrees over the

range of 225 to 2750 cycles.
Transitron

A table-top 500-watt linear amplifier
with self-contained power supply is of-
fered by Transitron, Inc. It features a
continuously-tuned grid circuit and
bandswitching pi-net output to feed a
50- to 75-ohm load. Amplifier opera-
tion is adjustable from class A to C.

In conclusion, the mere use of one
circuit or another is not as important
as the integrity of the manufacturer.
Past experience with a concern, and
personal examination of their gear tell
the story. But whatever your tastes
and operating budget, there is now a
single-sideband outfit to match.

n


www.americanradiohistory.com

By BERT

FEW months ago I let off some steam

about the menace of the so-called audio
discount houses. With a subject as contro-
versial as that, I expected to get quite a
number of letters, both pro and con—and I
did. What floored me though, was the large
number of readers who really tore into me,
in defense of the discount practice! To be
quite frank, I was rather taken aback by
some of these tirades, until I examined these
letters more carefully and then the big light
dawned! You see, when one lives in New
York, you are at the “hub of the universe” as
far as high fidelity is concerned and this
sometimes leads one to forget that the. U. S.
is a very big place and there are faithful fol-
lowers of the hi and the fi in every nook
and cranny of all the 48! The discount
situation I was so worked-up about, is far
different than the one for which I was taken
to task in those letters. In short, the dis-
count practices which I wrote about are
largely a New York phenomenon, with off-
shoots in Chicago and other big city centers.

Let me explain. ~Back in the very early
days of high fidelity, about the only places
that handled hi-fi equipment were the
radio parts jobbers. To the average person
these were formidable establishments, for not
only were the windows full of intricate and
intimidating electronic gear, but there was
usually displayed in a most conspicuous
place a big sign which read “Wholesale
Only” The sign referred to the fact that
radio technicians could buy in these estab-
lishments at prices which were generally 40
per-cent off manufacturer’s list. If the per-
son in search of equipment was fortunate
enough to get by the wholesale requirement,
he enjoyed that fat discount. If the parts
jobber was adamant (and most were) the
customer had to deal with the service shop
and pay the full list.

It was a pretty stultifying situation and
had it remained so, hi-fi would still be in
swaddling clothes. However, probably be-
cause the average radio service shop did not
have the money necessary to stock hi-fi
equipment, they never became a big factor
in the business. What happened was that
some of the parts jobbers let down the bars,
and as sooh as it became known among the
local enthusiasts that they could get the dis-
count, their volume convinced the dealers
that hi-fi was worth pursuing as a going
business.

The thing that really broke the dam and
started hi-fi on its amazing sweep of the
country was the big mail order houses. All
of them, Allied Radio, Concord-Lafayette,
Newark, etc. printed catalogues by the hun-
dreds of thousands in which they offered all
hi-fi equipment at 40 per-cent off the list.
Faced with this competition, most of the
local parts jobbers saw the light, gave up
the wholesale baloney and installed regular
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hi-fi departments. While a few held out, for
the most part the victory was complete. The
manufacturers of hi-fi equipment dropped
the “fiction” of the list price and there was
established what is known today as “audio-
phile net.” It must be said, however, that
a few manufacturers have such widely di-
versified lines which embrace both audio and
“radio parts,” that they have kept a list
price on their equipment. It is now evident
to me from some of the letters I have re-
ceived that in certain sections of the country
some “johnny-come-lately” dealers are try-
ing to extract the full list price from the
unknowing audiophile. Since it is virtually

" impossible to become a hi-fi enthusiast with-

out eventually getting “hep” to the pricing
situation, most people soon know whether or
not they have been “taken” by a slick
dealer.

Small wonder then, that I received some
irate letters from people who thought I was
defending the “list price” artists! Nothing
could be further from my mind! I thought
the hi-fi price structure was so well known
and widely disseminated that when I talked
about discounts, I would not be stepping on
anybody’s toes. Please believe me, I think
anybody who has paid a manufacturer’s list
price for audio equipment has literally been
robbed! The discount houses and the prac-
tices that I was referring to are the organiza-
tions which cut the audiophile net price.

A legitimate hi-fi dealer works on what
is considered a relatively small margin of
profit in most retail businesses. This is gen-
erally 3314 per-cent gross profit. Out of that
profit, the dealer must maintain well-
equipped and expertly staffed showrooms, a
representative stock, service, repair, and de-
livery facilities, etc., etc. The good hi-fi
dealer gives freely of his advice and time
and you are afforded services which would
be unheard of and be considered ridiculous
in other businesses. Yessir, in most hi-fi
salons you get a fair shake . . . you get your
money’s worth and then some! Now let’s
face facts . . . if you are offered equipment
for 10 to 20 per-cent off the audiophile net
price, that means the shop you are dealing
with is only making from 13 to 23 per-cent
profit. You don’t have to be a CPA to
know that an organization which has to of-
fer the kind of services which are a neces-
sary adjunct of the hi-fi business, cannot
survive on such low profits. Obviously, if a
dealer does offer these discounts, something
has got to be missing and that “something”
is the personalized attention and service
which are a must in the sale of hi-fi equip-
ment. It also follows that even with the
elimination of the services, the discounter

The opinions expressed in this column are those of
the reviewer and do not necessarily reflect the views
or opinions of the editors or the publishers of this
magazine.
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must do a volume business to keep his head
above water.’

As I said in the previous article, if you're
a hi-fi expert, and you know exactly what
you want, and know how to install and serv-
ice vour equipment, then there is some justi-
fication in going to a discount house. (Al-
though, I've seen a lot of “experts” get really
stung.) Since the vast majority of people are
not experts they have to rely on the integ-
rity of the shop they are dealing with to
guide them in selecting hi-fi components. In
a discounter’s shop this has no validity . . .
there the credo is sell, sell anything at all to
keep up the volume, no matter if the equip-
ment is not what the buyer wants or needs
at all! Therein lies the danger to high fideli-
ty. ’

Many people who were sold what was
purported to be a hi-fi music system, are
saddled with equipment that won’t work,
or is imbalanced and on which they can’t get
any service. Is it any wonder these people
are soured on high fidelity? And remember
this . . . word of mouth may be the best
advertising, but it is also a devastatingly
effective way of ruining a business. Ten
people sour on hi-fi can tell 50 of their
friends about their raw deal, and the 50
friends will pass on the word to 100 of their
friends . . . and so on ad infinitum. Yes, the
manufacturer’s list price was and is a fic-
tion and I sincerely hope no one will get
clipped by this device. And just as sincerely,
T insist that anyone who cuts the audiophile
net price cannot properly sell and service
hi-fi equipment. I hope I have made my-
self clear to those who thought I was en-
couraging “list price” buying.

Since this is the last issue before the New
York Audio Fair, I want to invite any of
you who plan to attend the show, to visit
the Rapio & TerLevisioN News exhibit,
which this year will have a most interesting
and unusual display. I can usually be
reached there when I'm not floating around
the show, and I will try to answer any ques-
tions you might have about records or
equipment.

Equipment used this month: ElectroSonic
professional arm and cartridge, H. H. Scott
strobe turntable, Marantz audio consolette,
Fairchild 50-watt amplifier, Jensen “Im-
perial” and National catenoid speakers.

RAVEL

DAPHNIS AND CHLOE
Minneapolis Symphony Orchestra con-
ducted by Antal Dorati. Mercury MG
50048. RIAA curve. Price $6.35.

This is the second complete “Daphnis and
Chloe’’ to appear on LP and I think it is
fairly safe to say that in view of the quality
of this edition and the previous Ansermet
reading, no record company will be impru-
dent enough to issue another version for
a long time to come. I don’t quite know
where to begin with the review of this record-
ing. I've listened to it in its entirety four
times now, and have discovered new riches
with each hearing. Yes, this recording is
that good, one of the small group of LP’
in the catalogue which can be considered
outstanding. This has everything you would
want in a recording . . . an authoritative and
spine-tingling performance, a virtuoso or-
chestra at the top of its form, and some of
the most incredibly realistic sound ever en-
graved on a disc! I probably should admit
that my enthusiasm for this recording is
somewhat of a reflection of ‘my fondness for
this fabulous score. Of all the wonderful
things Ravel wrote, this is undoubtedly his
masterpiece.

For those of you who are familiar with
the music only through the two suites usually
heard in the concert hall, this will be a

(Continued on page 144)
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Sensational
FM Performance
at a
Best-buy Price

TR TN ey

ELAAR

The 311 FM Tuner, $99.95*

There are NO weak stations with this new tuner

m Terrific 3-microvolt sensitivity makes distant stations
sound as clear and strong as those nearby.

M New wide-band FM design gives super-selectivity, to
separate stations so close together you would ordinarily
pass right over them.

® Wide-band circuitry insures rock-steady, drift-free re-
ception, so you never need readjust tuning.

® Automatic gain control always kecps tuner perfectly
adjusted, no matter how the signal varies.

B R e

TECHNICAL SPECIFICATIONS

2-megacycle wideband detector — 2 stages of full limiting — 80 db rejection
of spurious response from cross-modulation by strong local signals — low-
impedance output — equipped for multiplex — beautiful accessory case $9.95*
*Slightly higher west of Rockies.

310 FM BROADCAST MONITOR TUNER
For perfectionists and connoisseurs, H. H. Scott offers the
310 FM tuner. High Fidelity Magazine says: The 310
“...is a tuner that seems as close to perfection as is prac-
tical at this time.” The Audio League Report says: “The
310 is the most sensitive tuner we have yet tested.” Price,
including case $149.95 East Coast; $157.45 West Coast.

by

hh-§cott

Most Complete
Amplifier Made

Full 30 Watts

G

B5¢

G
-
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| i o
210-D Dynaural Laboratory Amplifier, $16

Includes famous DNS — makes worn records sound new again

m Complete professional equalizer-preamplifier with mag-
nificent new 30-watt power amplifier.

® Amazing, patented DNS (dynamic noise suppressor)
climinates record noise and rumble, but without losing
audible music as fixed filters do.

B Scven-position record compensator exactly equalizes
practically any record made.

® Unique features for tape-recording, with three special
inputs for recording and monitoring.

Write for FREE BOOKLET giving com-
plete details on entire H. H. Scott line.

October, 1955

B Special provision for playback of pre-recorded tape
through your 210-D.

® Continuously variable speaker damping control.

TECHNICAL SPECIFICATIONS

Input selector for 3 high-level inputs, 2 low-level phono (magnetic), and one
high-level phono (constant amplitude) — NARTB tape playback curve — fre-
quency response flat from 19 cps to 35,000 cps — adjustable record-distortion
filter — harmonic distortion less than 0.5% — first-order difference-tone inter-
modulation less than 0.25% — beautiful accessory case $9.95*

*Slightly higher west of Rockies.

h.-h S C

t

385 PUTNAM AVE. « CAMBRIDGE 39, MASS.
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work with the lagging step of a
reluctant schoolboy—and what a
glorious morning it was for dawdling!

BARNEY dawdled on his way to

Not the smallest cloud marred the in-.

verted azure bowl of the October sky.
The lawns, still green because of early
- fall rains, sported only an occasional
fallen leaf to accent their dewy emer-
ald beauty. Trees along the street
showed just the faintest copper sheen
to hint at the gorgeous color that
would soon be theirs, and the air that
brushed Barney’s freckled cheek was
fresh and cool and sweet.

Somehow, on such a morning, it
seemed exactly right that he should
find Mac, his employer, chuckling
jovially to himself inside the service
shop.

“What's so funny?” Barney asked
with a grin of anticipation.

“Well, I just had a sharp reminder
that you can’t be a smart aleck and
a good businessman at the same time,”
Mac confessed. “Remember those two
radios that fell off the tailgate of the
semi-trailer as the driver was backing
into a loading dock and that were
crushed beneath the wheels? You'll re-
call the trucking company brought
them over to see if perhaps we could
salvage one good set out of the two,
but a quick check showed this was
hopeless. Anyway, both sets were still
lying on the service bench when an
early customer brought in his receiver.
Since Matilda is on vacation, he came
on back to the service department and
started giving me the set’s symptoms.
Right in the middle of his recital his
eye lighted. on those two clobbered
sets, and he asked what happened to
them. I couldn’t resist the tempta-
tion to explain airily that they were
just a couple of radios that gave me a
hard time and made me lose my
temper; and then I waved significant-
ly at the five-pound sledge on the floor
beneath the bench. You know, I had a
heck of a time persuading that guy to

leave his set with me; and I'm still not

“sure I convinced him I was Kkidding!
From now on, I'll confine my joking to
after-business hours.”
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By JOHN T. FRYE

THE TECHNICIAN AND PROGRESS

Barney walked over to the bench,
highly pleased that the nearly-infall-
ible Mac was admitting to error, and
picked up the book his boss had tossed
aside as he started relating his ex-
perience with the customer.

“‘Atomic Radiation Detection and
Measurement by Harold S. Renne;”
Barney read off the cover. “How come
you're going in for this stuff? Isn't it
sort of off-trail for a radio and TV
technician?”

“Not any more,” Mac denied. “Elec-
tronics and atomic energy are moving
closer together every day, and it takes
a real hair-splitter right now to say
where one leaves off and the other
begins. People expect us to know
something about nuclear energy. Al-
most every day someone pops a ques-
tion at me that I can’'t answer about
Geiger counters, how the atomic sub
works, or what is the effect of atomic
radiation. The fact this book is pub-
lished by Howard W. Sams, who spe-
cializes in publishing data for service
technicians, proves he considers the sub-
ject important to us. And I know the
kids who read the comics and the
science-fiction magazines consider me
a real square because I can’t answer
their questions about how many roent-
gens of exposure they’re getting from
their fluorescent watch dials, ete.”

“From the looks of this table of con-
tents you ought to be an authority
after you read the book,” Barney com-
mented as he went on to read aloud:
“‘Atomic Structure, Atomic Radiation
and Its Effects, Commercial Geiger
Counters, Scintillation Counters, Do-
simeters, Home-Built Counters, Civil
Defense, Prospecting, Applications of
Nuclear Science.” Looks like you get
quite a dose of both theory and prac-
tice. When you get through with the
book, I'd like to read it. Maybe T'll
build me a Geiger counter.”

“You'll certainly be welcome,” Mac
promised;: “and don’t overlook the
Manufacturer’s Directory, Product Di-
rectory, and Bibliography in the back
when you start collecting parts or want
to pursue the subject still further.”

“You know,” Barney reflected, “life’s

- f
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really getting difficult for us service
technicians. It’'s not enough that we
have to read and study like mad just
to keep up with the new developments
in the radios and TV sets we work on.
Oh no; in addition, we're supposed to
keep abreast of the very latest in color
TV, nuclear energy, transistors, printed
circuits, and goodness knows what all
else. And these related fields do not
hold still, either. Almost every day
sees new developments in them. Color
TV sets are undergoing a much-needed
simplification process; transistors are
coming on the market with power out-
puts measured in watts instead of
milliwatts; entirely new techniques
are being developed in printed circuits.
Sometimes I wish everything would
just stand still for a year or so and
let me catch up.”

“I know exactly how you feel,” Mac
said sympathetically; ‘“and there’s a
lot of difference between knowing some
theory of a subject and in knowing
that subject well enough to service
equipment connected with--it, as we
must do. I often think really smart
manufacturers would do everything
possible to make their new products
easy to service. The good-will this
would generate with service techni-
cians would be passed along to cus-
tomers and promote much quicker ac-
ceptance of the new device. When new
equipment is hard to service or is in-
troduced without sufficient service in-
formation preceding it, it is launched
under a decided handicap.

“I remember when one car manu-
facturer introduced his first V-8 motor
the mechanics promptly gave it a black
eye because it was hard to service and
required special tools. They complained
you even had to jack up the motor to
remove the o0il pan! Garagemen
knocked this car so consistently and
thoroughly that the public was slow to
accept it. Another example is the
wristwatch. At first jewelers disliked
these because of their small and in-
tricate works. The watch repairmen
gave their customers the impression
that these despised wristwatches were
not practical timepieces and that buy-
ing one was a poor investment. It is
only in the past few years that this
prejudice has been largely overcome.”

“What do you think the TV manu-
facturers could do to make things
easier?” ’

“One simple thing would be to color
code or indicate in some other easy-to-
see manner the important check points
in a chassis. Where to introduce the
sweep signal, where to connect the
scope for viewing the video i.f. curve,
where to connect the scope for dis-
criminator alignment—these, and all
other important points that are usually
indicated on a diagram as ‘A, ‘B, ‘C;
etec., should be plainly marked. It is a
great nuisance to have to trace out
the circuit and see exactly where ‘the
junction of Ru, Ru. and Ce’ is. Mark-
ing this important junction point with
a dab of color or a little tag would
save the technician valuable time and

(Continued on page 188)
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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS
by SHOP-METHOD :
HOME TRAINING

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

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

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

You also
EARN WHILE YOU LEARN ,ec‘;v‘: this
Many National students pay for all or part of their train- Multitester -

ing with spare time earnings. We'll show you how you can
do the same! Early in your training, you receive “Spare-
time Work” Lessons which will enable you to earn extra
money servicing neighbors’ and friends’ Radio and Tele-
vision receivers, appliances, etc.

" Superheterodyne Receiver

LEARN BY DOING

q Youreceiveand keep all the
FREE! rADIO-TV BOOK modern equipment shown

al e AND SAMPLE LESSON! above, including tubes and
3? y T.R.F. Receiver Send today for- yaluable,.professwnal qual-.
“s National Schools’ new, ity Multitester. No extra
Signal Generator Audio Oscillator . illustrated Book of Oppor- charges.
tunity in Radio-Television-
National Schools Training is All-Embracing Electronics, and an actual
] . Sample Lesson. No cost—
National Schools prepares you for your choice of many no obligation. Use the
Jjob opportunities. Thousands of home, portable, and auto 9 Y &

coupon now—we'll

radios are being sold daily—~more than ever before. Tele- e e

vision is sweeping the country, too. Co-axial cables are

now bringing Television to more cities, towns, and farms Srmal

every day! National Schools’ complete training program APPROVED FOR

qualifies you in all fields. Read this partial list of opportu- VETERANS Both

nities for trained technicians: AND Resident and
Business of Your Own « Broadcasting NON-VETERANS e (:’n
Radio Manufacturing, Sales, Service o Telecasting Check coupon below Home Stu y
Television Manufacturing, Sales, Service i Courses Offered!

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems NATIONAL SCHOOLS

Garages: Auto Radio Sales, Service o . q . TECHNICAL TRADE TRAINING SINCE 1905
Sound Systems and Telephone Companies, Engineering Firms Los Angeles 37, California » Chicago: 323 W. Polk Stregt

Theatre Sound Systems, Police Radio In Canada: 811 West Hastings Street, Vancouver, ;
And scores of other good jobs in many related fields. GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU!

(mail in envelope or paste on postal card)
TELEVISION TRAINING NATIONAL SCHOOLS, Dept. RH-105
You get a complete

4000 S. Figueroa Street 323 West Polk Street
series of up-to-the-

Los Angeles 37, Calif. or Chicago 7, Il
minute lessons cov-
ering all phases of re-

Send FREE Radio-TV Electronics book and FREE sample
pairing, servicing and

lesson. No obligation, no salesman will call.

¢ BIRTHDAY 19
construction. The same SRR

lesson texts used by resi- ADDRESS

dent students in our CITY ZONE STATE

modern and complete Television broadcast studios, lab-
oratories and classrooms!

D e ey D — D —
T S SN S T SN SR SEND MMy S

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

L———————————————————————'

October, 1955 : 75
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?ﬁg 8 Each the best! What Il you have?

.
Model T..."The Crest” \

' "325°mamza/

Compod, rugged 3-speed unit
with outomotic stort and
stop; bolance-mounted
jonearm; 4-pole motor
and other basic rec-
ord-playing fea-
tures of famed
RC80 changer.

Model 301 ..."The Professnonal" 1**'

! ’89 o0 fyrtnble : ?

Performance certified! Each transcription
unit with its own written inspection
report. All 3 speeds variable; special

\ 4.pole motor with exclusive
floating, rumble-free, dynomically
balanced turntable,

.n,

A Suit your pr

Model RCBO... "The Trnumph“ \

' ’49 50 c/zaﬂgc’r

______._____,_____—.._——

Experts’ choice, and your besi
buy in fully automatic 3-speed
record changers. Gentle, preci-
sion pusher platform; inter-
changeable removable
spindles; rumble-free
4-pole motor-and
many exclusive
Garrard
features.

All prices net,
less cartridge.

‘x# with a GARRARD

Che World's Finest!

A quality-endorsed product of the British I
Industries Group: Garrard, Leak, Wharfe-
dale, Ri, River Edge, Genalex, Multicore
compenents. Write today for 16-page il-
lustrated booklet, *'Sound Craftsmanship’’

Port Washington, N. Y. NAME

BRITISH INDUSTRIES CORP.

PORT WASHINGTON, N. Y. Dept. rT-10
Gentlemen—

Please send “SOUND CRAFTSMANSHIP",

]
]
t
t
to: British Industries Corporation, i
i
1
|
1

CITY

| mAIL couroN

ADDRESS.

ZONE STATE

A High-Voltage
Transistor \
Power Supply

By
ROBERT W. CHAMBERS
and
L. G. COLEMAN

A compact unit which can
be used to power Geiger
or scintillation counters.

HEN the April 1955 issue of this

magazine appeared on the news-
stands the authors had just completed
the construction of their own scintil-
lation counters. Since the major prob-
lem we had encountered was that of
a high-voltage power supply, we were
interested in the types shown in the
schematics. We must confess to feel-
ing slightly superior, and here’s why.

Over the past several years many
types of high-voltage, low-current
power supplies have been proposed for
use in portable Geiger and scintilla-
tion counters. Although some of these
systems have merit, the inherent dis-
advantages of many are readily ap-
parent. To list a few of these disad-
vantages; excessive weight, high ini-
tial cost, high operating cost, limited
reliability, large volume, poor stabili-
ty, and discontinuous operation.

To overcome these disadvantages the
authors set about to build their own
supply. After due consideration it was
decided that a transistor power supply
would be a welcome refinement. Cir-
cuitwise, the transistor serves in the
same capacity as a vibrator in that it
interrupts the current in the primary
circuit. This interruption is achieved
by means of an oscillator winding on
the transformer. This provides cut-off

Complete schematic of the transistorized
power supply. With the exception of
the transformer, all parts are standard.

CK722
vl

It is easy to learn or increase speed
with an instructograph Code Teacher.
Affords the quickest and most prae-
tical method yet developed. For be-
ginners or advanced students. Avail-
able tapes from beginner’s alphabet
to typical messages on all subjects.
Speed range 3 to 40 WPM. Always _,I,-u
ready—no QRM.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher lit-
erally takes the place of an operator-
instructor and enables anyone to
learn and master code without fur-
ther assistance. Thousands of successful operators have
‘*acquired the code’’ with the Instructograph System.
Write today for convenient rental and Ppurchase plans,

INSTRUCTOGRAPH COMPANY

4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS
76

AUTO RADIO PARTS
FACTORY DISTRIBUTOR FOR
FORD BENDIX — DELCO —COLONIAL
— SPECIALS —
Custom Pushbutton Radios for
1955 Ford—Plymouth—Chevrolet
$45.47 Net

LYTRON DISTRIBUTING CO.
1338 W. NORTH AVE., BALTIMORE 17, MD.

Grayhurne VARI-LOOPSTICK

e S1.00 .

World’s most sensitive, compact, small radio
antenna. Replaces inefficient loops. DON'T
ACCEPT IMITATIO\IS' Ask for the Vari-Loop-

stick by name.
SUPEREX Yonkers, N. Y.

R:+—5000 ohm pot

Re—1 megohm pot

C1—50 ufd., 25 v. elec. capacitor

Ca—10 pfd., 25 v. elec. capacitor

Cs—.05 pfd., 1600 v. capacitor

Cy, C5—.002 pfd., 1600 v. capacitor

Bz—221/2 volt battery (Burgess Z30NX or
equiv.)

Rect.1, Recta—Dry disc rectifier (International
Rectifier Corp., Type U75HP)

Ti—Part #TC-673 (available from Cam-Co
Engineering Co., see text)

Vi—“p-n-p” junction transistor

CK722)

(Raytheon
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THE WORLD'S
FINEST SERVICE DATA

PHOTOFACT Service Data is the
only service information based
upon first-hand examination
of the actual production-run
receivers and equipment. It is
authentic, uniform data de-
veloped through actual study
and analysis by service engi-
neers in the Howard W. Sams
Laboratories. PHOTOFACT 18
the only data prepared from the practical
point of view of the Service Technician.

Thousands of Service Technicians use
PHOTOFACT daily for time-saving, profit-
boosting service operations. If you've
never used PHOTOFACT, you’ve never re-
alized your full earning power—you’ve
never given such complete customer
satisfaction. So get the proof for your-
self. Try PHOTOFACT—use it on any job.
Your Parts Distributor has the Folder
Sets you need for any of the 17,000 TV
and radio receivers, changers, recorders,
etc., covered in pHOTOFACT. Once you
use this great service, we know you’ll
want the complete pHOTOFACT Library.

FREE Send for the PHOTOFACT
CUMULATIVE INDEX = v
IT'S VALUABLE!  °

s

Send for it! Your guide to
virtually any model ever
to come into your shop;
helps you locate the
proper PHOTOFACT
Folder you need to solve
any service problem on
any model. Once you have the

make and chassis number, it takes

just 60 seconds to find the appli-

cable PHOTOFACT Folder. Send coupon now
for your FREE copy of the valuable Cumulative
Index to all the PHOTOFACT Folders you need.

EASY-PAY PLAN TO
FIT YOUR BUDGET

Ask your PHOTOFACT Distributor . . . he'll
show you how you can now own the
PHOTOFACT Library through a unique
Easy-Pay Plan that exactly fits your needs.
Pays for itself as you EARN MORE.

October, 1955

l [] Send FREE Photofact Cumulative Index.

FULL SCHEMATIC
COVERAGE

1. Famous "Standard Notation"
uniform symbols are used in every
schematic.

2. The same standard, uniform
layout is used for each schematic.

3. Diagrams are clear, large,
easy to read, easy to handie.

4. Wave forms are shown right on the TV
schematics for quick analysis by ’scope.

5. Voltages appear on the schematics for
speedy voltage analysis.

6. Transformer lead color-coding is indicated
on the schematic.

7. Transformer winding resistances appear on
the schematic.

8. Schematics are keyed to photos and parts
lists.

FULL PHOTOGRAPHIC COVERAGE
9. Exclusive photo coverage of all chassis views
is provided for each receiver.
10. All parts are numbered and keyed to the
schematic and parts lists,
11. Photo coverage provides quicker parts iden-
tifications and location.

ALIGNMENT INSTRUCTIONS
12. Complete, detailed alignment data is stand-
ard and uniformly presented in all Folders.
13. Alignment frequencies are shown on radio
photos adjacent to adjustment number—adjust-
ments are keyed to schematic and photos.

HOWARD W. SAMS & CO., INC.

{ Howard W. Sams & Co., Inc., Dept. 1-K5
I 2201 E. 46th St., Indianapolis 5, Ind.

J Cityoovvevaiaann Zone...State....... I

N |

f
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RECORD CHANGERS

THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—THEY HELP
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION

i‘uugks
3

TUBE PLACEMENT CHARTS
14. Top and bottom views are shown. Top view
is positioned as chassis would be viewed from
back of cabinet.

15. Blank pin or locating key on each tube is
shown on placement chart.

16. Tube charts include fuse location for quick
service reference.

TUBE FAILURE CHECK CHARTS

17. Shows common trouble symptoms and indi-
cates tubes generally responsible for such
troubles.

18. Series filament strings are schematically pre-
sented for quick reference.

COMPLETE PARTS LISTS o
19. A complete and detailed parts list is given
for each receiver.
20. Proper replacement parts are listed, to-
gether with installation notes where required.

21. All parts are keyed to the photos and sche-
matics for quick reference.

FIELD SERVICE NOTES
22. Each Folder includes time-saving tips for
servicing in the customer’s home.

23. Valuable hints are given for quick access to
pertinent adjustments.

24. Tips on safety glass removal and cleaning.

TROUBLE-SHOOTING AIDS
25. Includes advice for localizing commonly re-
curring troubles,
26. Gives useful description of any new or
unusual circuits employed in the receiver.
27. Includes hints and advice for each specific
chassis.
OUTSTANDING GENERAL FEATURES

28. Each and every PHOTOFACT Folder, re-
gardless of receiver manufacturer, is presented
in a standard, uniform layout.

29. PHOTOFACT is a currenf service—you don't
have to wait a year or longer for the data you
need. PHOTOFACT keeps right up with receiver
production.

30. PHOTOFACT gives you complete coverage
on TV, Radio, Amplifiers, Tuners, Phonos, Changers.

31. PHOTOFACT maintains an inquiry service
bureau for the benefit of its customers.

HELPS YOU EARN MORE DAILY
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American “s501” .
Series Microphones

*
Lightweight, rugged, easy to handié . .
true-to-life in fidelity of voice plckup
The new American ‘501" Series pre-
sents a complete fine of dynam|c or
carbon hand microphones to improve
all types of voice commumcatlons

The attractive styhng is comp1ete|y
functional . . . the gently curyed case
fits easily into the hand Positive opera-
tion under all conditidgs is provided
by a specially desig cantilever
switch. The case is made of die cast
aluminum to assure duraplhty and
ninimum weight.

'-\,.

There's a model for GVGI’}‘:':.I'leGd=
=%

|

® Mobile
Communications

® Police

® Ship-to-Shore

® Alrcraft

® Amateur

To be heard and understood
. .start with an American Mi-
crophone. Write for complete

details and specifications to-
day. Ask for Bulletin 501.

AMERICAN

/ microphone
7 company
370 South Fair Oaks Ave., Pasadena 1, Cal.

AN ELGIN NATIONAL WATCH
COMPANY AFFILIATE
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current for the base of the transistor.

"The transistor requires only a minute

amount of current to provide base cut-
off, whereas a vibrator, by comparison,
consumes a huge amount of current
merely to keep the reed vibrating. This
low power requirement allows the use
of a single 2214 volt battery. In fact, in
our own case, a single 45 volt battery
was used to provide source voltage for
the scintillator. The power supply op-
erated from the 22% volt tap. This
supply delivers 2000 volts d.c. at 20
pa. maximum with an input of 22%
voits at 10 ma. In our own case we
supply a 1200 volt regulator tube with
1350 volts. This requires a power sup-
ply input of 5 ma. at 22% volts. In a
continuous 100 hour bench test, using
the 22% volt tap from a Burgess 5308
battery, the unregulated a.c. output
from this supply dropped from 1550
volts to 1425 volts. More than enough
to supply the counter.

In the field we used the 221/o volt
tap of a Burgess Z30NX. After one

week in the field at approximately 8
hours per day the battery was still go-
ing strong. The physical dimensions of
the completed supply are as follows;
length, 2 inches; height 21 inches; and
width, 3 inches. Weight is less than
one pound. .

Caution: To operate the supply, R
must be adjusted for minimum current
before the supply is turned on. After
the supply is turned on R: is adjusted
for maximum output voltage and
locked in place, all other adjustments
for output voltage being made with
R:. Failure to follow this procedure
may result in a ruined transistor.
Maximum transistor ratings: 10 ma. at
2215 volts.

All electrical parts necessary to
build this supply are standard, with
the exception of the transformer, and
are available from most electronic sup-
ply houses. The transformer may be
ordered from Cam-Co Engineering Co.,
11449 Segrell Way, Culver City, Cali-
fornia for $9.75 post prepaid. —30—

VIBRATO DEPTH CONTROL

FOR "ELECTRONORGAN"

By K. M. HOORN

HOSE who have undertaken the con-

struction of the “Electronorgan® from
the scries of articles by Richard H. Dorf
(November and December 1953 and
January 1954), may, like the writer,
have becen disturbed by the necessity for
making the decision as to the ‘“fixed
amount” of vibrato depth to be built
into the instrument.

How much is enough? Will it suit
the accoustical conditions of the room
in which the instrument is to be played?
Will it satisfy the desircs of the different
individuals who might play the instru-
ment?

These questions were particularly
bothersome to the writer inasmuch as
the instrument under construction was
to be played in a “live” church building
with speakers in a reverberation cham-
ber. It was obvious therefore that some
means of controlling vibrato depth with-
out shifting frequency of the master
oscillators would be highly desirable.

It was decided that the solution to the
problem should be approached in three
steps.

1. Determine the maximum amount
of vibrato depth to be desired using the
circuit shown in the articles. (A 5000-
ohm potentiometer was selected)

2. Tune master oscillators to proper
frequency at the voltage resulting from
setting of potentiometer in Step 1

Devise means of reducing vibrato
depth without varying master oscillator
plate voltage from value derived in Step

In the writer’s case the maximum
depth occurred with 155 volts on the
plates from the arm of the 5000-ohm
potentiometer.

Scveral complicated arrangements
were tried with little success. However,
the final solution turned out to be quite
simple.

A second 5000-ohm, 4-watt, linear,
wirewound potentiometer was secured
and ganged to the original, using surplus
gears driven by an idler. The arm of
the original potentiometer was set to
give 155 volts on the masters using the
original circuit (max. depth). The arm
of the second potentiometer was set at

o
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one extreme and the arm and the end
giving zero resistance then connected in
series with the arm of the original poten-
tiometer and the master oscillator load.
The gcars were then meshed and set-
screws locked.

Counterclockwise rotation of the idler
shaft now moves the arm of the original
potentiometer toward the regulated d.c.
source (reducing vibrato depth) while
the arm of the second potentiometer
moves to insert compensating resistance
in series with the load to maintain mas-
ter oscillator plate voltage (and fre-
quency) at a constant value.

The simple device fulfilled all expec-
tations. A check, using a borrowed pre-
cision frequency counter, on the highest
frequency master (4186 cycles) revealed
a maximum shift of 2 to 3 cycles over
the full range of vibrato control, an
amount too small to be detected by the
ear.

It should be noted that the two poten-
tiometers must be identical and linear,
to obtain these results. Those used by
the writer were manufactured by Centra-
lab.

To facilitate control of vibrato by the
organist the potentiometers were moved
from the power supply to a blank space
on the filterboard from which point a
shaft could be extended to the coupler
panel to provide “fingertip control.” A
receptacle installed on the power supply
in lieu of the original control, and a
cable to the filterboard completed the
installation.

The device is recommended to all con-
structors who have encountered similar
problems. ~30—

A simple alteration in the original “Elec-
tronorgan® circuit permits adjustable
vibrato depth control by the organist.

£l *—NAX DEPTH
anw ww —aMiN DEPTH

+210V 10V
REGULATED n:ctoflgm
0SC PLATES
10ENTICAL 10 MASTER OSC
X aw PLATES
ww POTS
ORIGINAL CIRCUIT REVISED CIRCUIT
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WORLD'S LEADING
MANUFACTURER

AMATEUR

RADID & TV
SERVICEMEN

INDUSTRIAL
LABORATORIES

OF ELECTROMIC

V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest
selling VTVM. Features peak-to-peak scales—etched metal
circuit board—1% precision resistors—full wave rectifier and
AC input circuit—reads rms and peak-to-peak AC, DC, and
ohms.

0-10 LABORATORY TYPE OSCILLOSCOPE: The world’s largest
selling oscilloscope kit, and the most successful oscilloscope
in history. Designed especially for color and black-and-
white TV service work. Its 5 megacycle bandwidth and new
500 Kc sweep generator readily qualify it for laboratory
applications. Features easy-to-assemble etched metal cir-
cuit board construction.

KITS .. -

TRAINING
SCHOOLS

WA-P2 HIGH FIDELITY PREAMPLIFIER: This is the world’s larg-
est selling hi fi preamplifier kit. Features complete equal-
ization, 5 separate switch-selected inputs with individual
pre-set level controls, beautiful modern appearance, high-
quality components.

HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose
from at prices ranging from $16.95 to $59.75. Power output
range from 7 to 25 watts.

DX-100 TRANSMITTER: A 100 watt phone and CW ham trans-
mitter, offering the greatest dollar value available in the
ham radio field today.

Greatest Dollar Value Through Factory-To-You Selling!

::ﬁd@-?’#ﬁ.'m
. m;-'c-‘:a'_ka

O

ONLY

CAN GIVE YOU ALL

OF THESE DISTINCTIVE ADVANTAGES!

D) The Most Complete Construction Manuals for Easy Assembly.

) Originality of Design—Developed Through Pioneering in the Kit Instrument

Field.

) Greatest Dollar Value—Finest Quality with Real Economy.

Direct Contact with Manufacturer—Lower Price, Guaranteed Performance.

) Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve

Performance.

) High Quality Standard Components for Long-Life Service.

HEATH COMPANY

October, 1955

A Subsidiary
of Davstram, Fro,
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there is no substitute for

HEATHKIT QUALITY

YOU GET MORE: All first-run, top quality parts
—the latest in electronic design—complete and com-
MODEL  prehensive step-by-step assembly instructions with
large pictorial diagrams and assembly drawings.
Proven performance through the production of
thousands of kits.

9 FbadhiZ  Low capaciTY
PROBE KIT

| o Foralfifsl ETCHED CIRCUIT

COLOR-TY
5" OSCILLOSCOPE KIT

This deluxe quality oscilloscope has proven itself through
thousands of operating hours in service shops and labora-
tories. Features the best in components—and the best in
circuit design.

Features amplifier response to 5 Mc for color TV work,
and employs the radically new sweep circuit to provide
stable operation up to 500,000 cps. In addition, etched metal,
pre-wired circuit boards cut assembly time almost in half,
and permit a level of circuit stability never before achieved
in an oscilloscope of this type.

Vertical amplifiers flat within +2 db —5 db from 2 cps
to 5 Mc, down only 1% db at 3.58 Mec. Vertical sensitivity is
0.025 volts, (rms) per inch at 1 Ke. 11 tube circuit employs
a 5UP1 CRT.

Plastic molded capacitors used for coupling and bypass—
preformed and cabled wiring harness provided.

Features built-in peak-to-peak cali- MODEL 0-10
brating source—retrace blanking ampli-
fier—push-pull amplifiers and step-at- $695.°
tenuated input. Shpg. Wt. 21 Lbs.

9 75l ETCHED CIRCUIT
5" OSCILLOSCOPE KIT

This is a general purpose oscilloscope for the more usual
applications in the service shop or lab, yet is comparable
to scopes costing many dollars more.

Features full size 57 CRT (5BP1), built-in peak-to-peak
voltage calibration—3 step input attenuator—phasing con-
trol—push-pull deflection amplifiers—and etched metal pre-
wired circuit boards.

Vertical channel flat within +3 db from 2 cps to 200 Kc,
with 0.09 V. rms/inch, peak-to-peak sen- MODEL OM-1
sitivity at 1 Kec. Sweep circuit from 20
cps to 100,000 cps. A scope you will be $4@5.°
proud to own and use. Shpg. Wt., 21 Lbs.

Scope investigation of circuits encountered in TV re-
quires the use of special low capacity probe to prevent
loss of gain, circuit loading, or distortion. This probe
features a variable capacitor to provide NO. 342
correct instrument impedance matching. $35°
Also the ratio of attenuation can be con- .
trolled. Shpg.wt. 1 Lb.

9 7560t ETCHED CIRCUIT
SCOPE DEMODULATOR PROBE KIT

Extend the usefulness of your Oscilloscope by observing
modulation envelope of R.F. or LF. carriers found in
TV and radio receivers. Functions like NO. 337-C
AM detector to pass only modulation of s 50
signal and not signal itself. Applied 'volt- 3 A
age limits are 30 V. RMS and 500 V. DC. shpg.wt. I Lb.

6 7% /° ETCHED CIRCUIT
3" OSCILLOSCOPE KIT

This compact little oscilloscope measures only 9%” H. x
6%” W. x 1134” D., and weighs only 11 lbs! Easily em-
ployed for home service calls, for work in the field or is
just the ticket for use in the ham shack or home work-
shop. Incorporates many of the features of the Model
OM-1, but yet is smaller in physical size for portability.
Employing etched circuit boards, the Model OL-1 fea-
tures vertical response within + 3 db from 2 cps to
200 Kc. Vertical sensitivity is 0.25 V. RMS/inch peak-to-
peak, and sweep generator operates from 20 cps to 100,000
cps. Provision for r.f. connection to deflection plates for
modulation monitoring, and incorpo- MODEL OL-1
rates many features not expected at
this price level. 8-tube circuit features $295.° ’
a type 3GP1 Cathode Ray Tube. Shpg. Wt. 14 Lbs.

F R R 8 R R R R R R R R RO R E R B R B R S O R R B B B B 0 B B 0 B B N J

of Daystrom, Inc.

A Subsidiar ; .
HEATH COMPANY )02 Y  BENTON HARBOR 15, MICHIGAN
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fill your test requirements

WITH HEATHKITS

DESIGNED FOR YOU: Heath Company test
equipment is designed for the maximum in con-
venience. Besides being functional, Heathkils rep-
resent the very latest in modern physical appear-
ance, and incorporate all the latest circuit design
features for comprehensive test coverage.

(1) 75aZhZ ETCHED CIRCUIT

VACUUM

wee VOLTMETER KIT

Besides measuring AC (rms), DC and resistance, the
modern-design V-TA incorporates peak-to-peak meas-
urement for FM and television servicing.

AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150,
500, and 1500. Peak-to-peak AC voltage ranges are 4, 14,
40, 140, 400, 1400, and 4000. Ohmmeter ranges are X1, X10,
X100, X1000, X10K, X100K, and X1 megohm. Also a db
scale is provided. A polarity reversing switch provided
for DC measurements, and zero center operation within
range of front panel controls. Employs a 200 Ha meter
for indication. Input impedance is 11 megohms.

Etched metal, pre-wired circuit
board for fast, easy assembly and re- MODEL V-7A
liable operation is 50% thicker for
more rugged physical construction. 1% $245.°
precision resistors for utmost accuracy.  Shpg. Wt. 7 Lbs.

750l ETCHED CIRCUIT
RF PROBE KIT

The Heathkit RF Probe used in conjunction with any
11 megohm VTVM will permit RF meas- No. 309-C
urements up to 250 Mc with *= 10% accu- 5350
racy. Uses etched circuits for increased M
circuit stability and case of assembly. Shpg. Wt. 1 tb.,

%M ETCHED CIRCUIT
PEAK-TO-PEAK PROBE KIT

Now read peak-to-peak voltages on the DC scale of
any 11 megohm VTVM with this new probe, employ-
ing etched circuit for stability and low no. 338-C
loss. Readings made directly from $55°
VTVM scales, from 5 Kc to 5 Mc. Not 3
required for Heathkit Model V-TAVTVM. shpg. wr. 2 Lbs.

W 30,000 VOLT D.C.
HIGH VOLTAGE PROBE KIT

For TV service work or similar application for meas-
urement of high DC voltage. Precision

multiplier resistor mounted inside plas- NO. 336
tic probe. Multiplication factor of 100 on $45°
the ranges of Heathkit 11 megohm §
VTVM. Shpg. Wt. 2Lbs.

Falthe
HANDITESTER KIT

The Model M=1 measures AC or DC voltage at 0-10, 30,
300, 1000, and 5000 volts. Measures direct current at 0-10
ma. and 0-100 ma. Provides ohmmeter ranges of 0-3000
(30 ohm certer scale) and 0-300,000 ohms (3000 ohms
center scale). Features a 400 ua. meter for sensitivity of
1000 ohms/volt. Because of its size, the M-1 is a very

@

o

@ A2l 20,000 OHMS/VOLT
MULTIMETER KIT

The MM-1 is a portable instrument for outside servicing,
for field testing, or for quick portability in the service
shop. Combines attractive physical appearance with
functional design. 20,000 ohms/v. DC, and 5000 ohms/v.
AC. AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500,
1500 and 5000 volts. Direct current ranges are 0-150 pa.,
15 ma., 150 ma., 500 ma,, and 15 amperes. Resistance ranges
are X1, X100, X10,000 providing center scale readings of
15, 1500 and 150,000 ohms. DB ranges cover —10 db to

-4-65 db. handy portable instrument that will fit in your coat
Features a 41%” 50 pa. meter. Pro- pocket, tool box, glove compartment, or desk drawer.
vides polarity reversal on DC measure- MODEL MM-1 Makes a fine standby unit in the serv- MODEL M-1

ments. 1% precision resistors used in $2950
®

multiplier circuits. Not affected by

ice shop when the main instruments $I45°
®
RF fields. Shpg. Wt. 6 Lbs.

are in use, or is ideal for the hobbyist
or beginner. An unusual dollar value. Shpg. Wt. 3 Lbs.

@

HEATH COMPANY 4 Subsidiary g NTON HARBOR 15, MICHIGAN

of Daystrom, Inc,
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W The Model TS-4 features a controllable
inductor for all-electronic sweep, improved

oscillator and automatic gain circuitry,
TV ALIGNMENT high RF output, center sweep operation,
and improved linearity. It sets a new high
standard for sweep generator operation,
and is absolutely essential for the up-to-
date service shop doing FM, black-and-

white TV, and color TV work.

Voltage regulation and effective AGC
action insure flat output over a wide fre-
quency range. Electronic sweep insures
complete absence of mechanical vibration.
Sweep deviation controllable from 0 up to -
40 Mc, depending upon base frequency. Effective two-way blanking.

Fundamental output from 3.6 Mc to 220 Mc in 4 bands. Crystal marker
provides markers at 4.5 Mc and multiples thereof. Crystal MODEL 15-4
included with kit. Variable marker covers from 19 Mc to $495°

[ ]

60 Mc on fundamentals, and up to 180 Mc on harmonics.
Provision for external marker. Shpg. Wi. 16 Lbs.

(1] 762kl LINEARITY PATTERN
GENERATOR KIT

. The new-design Model LP-1 produces vertical or horizontal bar pat-
terns, a cross-hatch pattern, or white dots on the screen of the TV
set under test. No internal connections required. Special clip is
attached to the TV antenna terminals. Instant selection of the pattern
desired for adjustment of vertical and horizontal linearity, picture size,
aspect ratio, and focus. Dot pattern presentation is a must for color
convergence adjustments on color TV sets. MODEL LP-1

Extended operating range covers all television chan- szzso
nels from 2 to 13. Produces 6 to 12 vertical bars or A
4 to 7 horizontal bars. Shpg. Wt. 7 Lbs.

Sl LABORATORY
GENERATOR KIT

The Heathkit Model LG-1 Laboratory Generator is a high-accuracy
signal source for applications where metered performance is essential
It covers from 100 Kc to 30 Mc on fundamentals in 5 bands. Modu-
lation is at 400 cycles, and modulation is variable from 0-50%,. RF
output from 100,000 pv. to 1 pv. 200 pa, meter reads the RF output
in microvolts, or percentage of modulation. Fixed step and variable
output attenuation provided. MODEL LG-1
Features voltage regulation, and double copper plated s 3 50
shielding for stability. Provision for external modula- 9 N
tion. Coaxial output cable (50 ohms). Shpg. Wt. 16 Lbs.

Aoalithsl CATHODE RAY
TUBE CHECKER KIT

- This new-design instrument holds the key to rapid and complete
picture tube testing, either in the set, on the work-bench, or in the
carton. Tests for shorts, leakage, and emission. Features Shadow-
graph test (a spot of light on the screen) to indicate whether the tube

- is capable of functioning.

The Model CC-1 tests all electromagnetic deflection picture tubes
normally encountered in television servicing. Supplies all.operating
voltages to the tube under test, and indicates the condition of the tube
on a large “GOOD-BAD” scale. Features spring loaded  mopeL cc-1
test switches for operator protection. szzso

The CC-1 is housed in an attractive portable case A
and is light in weight — ideal for outside service calls. shpg. wt. 10 1bs.

0 . Fbalihsl DIRECT READING )
CAPACITY METER KIT

Not only is this instrument popular in the service shop, but it has
found extensive application in industrial situations. Ideal for quality
control work, production line checking, or for matching pairs.
Features direct reading linear scales from 100 mmf to .1 mfd full
scale. Necessary only to connect a capacitor of unknown value to
the insulated binding posts, select the correct range, mobpeL cma
and read the meter. The CM-1 is not susceptible to sz 50
hand ?apacity, and has a residual capacity of less than 9 A

mmi. . Shpg.Wt. 7 Lbs.
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This is one of the biggest signal generator bar- .,
gains available today. The tried and proven ]

Model SG-8 offers all of the outstanding fea-

tures required for a basic service instrument.
High quality components and outstanding per- 4
formance.
The SG-8 covers 160 Kc to 110 Mc on funda- i .
mentals in 5 bands, and calibrated harmonics
extend its usefulness up to 220 Mc. The output ;
signal is modulated at 400 cps, and the RF
output is in excess of 100,000 uv. Output con- a
MODEL SG-8 51950 trolled by both a continuously variable and a
Shpg. Wt. 8 Lbs. ° fixed step attenuator. Also, audio output may
be obtained for amplifier testing. Don’t let the

low price deceive you. This is a professional type service instrument to fulfill
the signal source requirements in the service lab.

@ 4u#és ... INPEDANCE BRIDGE KIT

The IB-2 features built-in adjustable phase shift oscillator and amplifier,
and has panel provisions for external generator. Measures resistance, capaci-
tance, inductance, dissipation factors of condensers, and storage factor of
inductance.

D, Q, and DQ functions combined in one control. %% resistors and %%
silver-mica capacitors especially selected for this instru-

KIT

. s R M -
ment. A 100-0-100 microammeter provides null indications. $ODEL ISB°2
Two-section CRL dial provides 10 separate “units” with an 59 5

Spiiiainiiad 4

accuracy of .5%. Fractions of units read on variable control. Shpg. Wt. 12 Lbs.

@) Swés “Q” METER KIT

The Heathkit Model QM-1 will measure the Q of inductances and the RF
resistance and distributed capacity of coils. Employs a 4%2” 50 micrdampere
meter for direct indication. Will test at frequencies of 150 Kc to 18 Mc in 4
ranges. Measures capacity from 40 mmf to 450 mmf within = 3 mmf. Indis-
pensible for coil winding and determining unknown condenser values. A
worthwhile addition to your laboratory at an outstandingly MODERC T
low price. Useful for checking wave traps, chokes, peaking $ 50
coils, etc. Laboratory facilities are now available to the 44 A
service shop and home lab. Shpg. Wi, 14 Lbs.

9 FahZ 6-12 VOLT
BATTERY ELIMINATOR KIT

This modern battery eliminator will supply 6 or 12 volt output for ordinary
automobile radios as well as 12 volts for the new models in the latest model
cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will
deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two
10,000 microfarad filter capacitors insure smooth DC output.

& B R _§F B _B_B _§ & |
PRI,

Ny 4

R " MODEL BE-
Two panel meters monitor output voltage and current. Wwill so ;EOA
double as a battery charger. Definitely required for auto- 3‘ 5
mobile radio service work. Shpg. Wt. 17 Lbs.

O 4.4’ DECADE RESISTANCE KIT

Twenty 1% precision resistors provide resistance from 1 to

. ;s . . M DR-
99,999 ohms in 1 ohm steps. Indispensible around service SODEL SROI
shop laboratory, ham shack, or home workshop. Well worth 19 A -
the extremely low Heathkit price. Shpg. Wt. 4 Lbs.

© Ausés VIBRATOR TESTER KIT

Tests vibrators for proper starting and indicates the quality of the output
on a large “GOOD-BAD” scale. Checks both interrupter MODEL VT-1 E
and self-rectifier types in 5 different sockets. Operates from S 50
any battery eliminator delivering variable voltage from 4 I4 o
to 6 volts DC at 4 amps. Ideal companion to the Model BE-4. Shpg. Wi, 6 Lbs.

® 44.#4r DECADE CONDENSER KIT

Provides capacity values from 100 mmf to 0.111 mifd in steps of 100 mmf.
+ 1% precision silver-mica condensers used. High quality MODEL DC-1
ceramic switches for reduced leakage. Polished birch cab- $I65°

L]

inet. Extremely valuable in all electronic activity.
Shpg. Wt. 3 Lbs.

COMPANY
BENTON HARBOR 15, MICHIGAN { ' '

A SUBSIDIARY OF DAYSTROM [NC,
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0 The Heathkit Model TC-2 is an emission type tube tester that repre-

sents a tremendous saving over the price of a comparable unit from any
B E other source. At only $29.50, you can have a tube tester of your own, even
if you are an experimenter, or only do part time service work. Extremely
popular with radio servicemen, it uses a 414” meter with 3-color meter face for
simple “GOOD-BAD” indications that the customer can udderstand. Will test
H E R all tubes commonly encountered in radio and TV service work.
Ten 3-position lever switches for “open” or “short” tests on each tube ele-

ment. Neon bulb indicates filament continuity or short between tube elements.
Line adjust control provided. The roll chart is illuminated.
Sockets provided for 4, 5, 6, and T-pin, octal, and loctal
tubes, 7 and 9 pin miniature tubes, and the 5 pin Hytron MODEL TC-2
tubes. Blank space provided for future socket addition. Tests $ 2 9 50
.

tubes for opens, and shorts, and for quality on the basis of
total emission. 14 different filament voltage values provided, Shpg. Wt. 12 Lbs.

12/ 7%ai#2 PORTABLE TUBE CHECKER KIT

The Model TC-2P s identical to the Model TC-2 except that it is housed
in a rugged carrying case. This strikingly attractive and practical two-tone case
is finished in proxylin impregnated fabric. The cover is de- MODEL TC-2P
tachable, and the hardware is brass plated. This case imparts s so

a real professional appearance to the instrument. Ideal for 34
home service calls, or any portable application, Shpg. Wi. 15 L.bS.
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The Heathkit TV picture tube test adapter is designed for use MODEL 355
with the Model TC-2 Tube Checker. Test picture tubes for s 450
emission, shorts, and thereby determine tube quality. Consists .
of 12-pin TV tube socket, 4 ft. cable, octal connector, and Shpg. Wt. 1 Lb.
necessary technical data. (Not a kit.)

CONDENSER CHECKER KIT

Use this Condenser Checker to quickly and accurately measure those un-
known condenser and resistor values. All readings taken directly from the
calibrated panel scales without any involved calculation. Capacity measure-
ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, ceramic and
electrolytic condensers. A power factor control is available for accurate indi~
cation of electrolytic condenser efficiency. Leakage test switch—selection of five
polarizing voltages, 25 volts to 450 volts DC to indicate condenser operating
quality under actual load conditions. Spring-return test switch automatically
discharges condenser under test and eliminates shock hazard to the operator.
Resistance measurements can be made in the range from 100 ohms to 5 meg-
ohms. Here again, all values are read directly on the calibrated scales. Increased
sensitivity coupled with an electron beam null indicator in-
creases overall instrument usefulness, MODEL C-3
For safety of operation, the circuit is entirely transformer sl 950
[

operated. An outstanding low kit price for this surprisingly
accurate instrument. Shpg. Wt. 7 Lbs.

i 6 752 VISUAL-AURAL
SIGNAL TRACER KIT

i

I This signal tracer is extremely valuable in servicing AM, FM, and TV receivers,

l especially when it comes to isolating trouble to a particular stage of the circuit
under test.

I This visual-aural tracer features a high gain RF input channel to permit

I signal tracing from the receiver antenna input clear through all RF, IF, de-
tector, and audio stages to the speaker. Separate low-gain channel provided

I for audio circuit exploration. Both visual and aural indication by means of a

I speaker or headphone, and electron beam “eye” tube as a level indicator. Also
incorporates a noise locater circuit for DC noise checks, and a built-in cali-

1 brated wattmeter (30-500 watts). Panel terminals provided

for “patching” output transformer or speaker into external MODEL T-3

circuit for test purposes. Designed especially for the radio s 50

and TV serviceman. Cabinet size: 9%” wide x 6%” high x 5” 23 .

deep. A real test equipment bargain. Shpg. Wt. 9 Lbs.

COMPANY |
e 8 } BENTON HARBOR 15, MICHIGAN
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e CRRNT .
. Used with a sine wave generator, the Model W -
e T HD-1 will check the harmonic distortion out- ;

put of audio amplifiers under a variety of
conditions. ‘Reads distortion directly on the
meter as a percentage of the input signal.
Operates between 20 and 20,000 cps. High
impedance VTVM circuit for initial reference
settings and final distortion readings. Ranges
are 0-1, 3, 10, and 30 volts full scale. 1% pre-~
L3 MODEL HD-1 cision resistors. Distortion scales are 0-1, 3,
10, 30 and 100% full scale. Requires only .3

Shog. Wr. 13 Lbs. $495° volt input for distortion test.

@  4.#4r Aubio ANALYZER KIT

i
This instrument consists of an audio wattmeter, an AC VTVM, and a I
complete IM analyzer, all in one compact unit. ]
Use the VIVM to measure noise, frequency response, output gain, power I
supply_ ripple, etc. Use the wattmeter for measurement of power output.
Internal loads provided for 4, 8, 16, or 600 ohms. VIVM also calibrated for |
DBM units. High or low impedance IM measurements made MODEL AA-1 1
with built-in 6KC and 60 cps generators. VIT'VM ranges are 5 |
01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw. $59 .o |
to 150 w. in 7 steps. IM scales are 1% to 100% in 5 steps. Shpg. Wt. 13 Lbs. I
1
|

@ 4747 AUDIO GENERATOR KIT

This new Heathkit Model features step-tuning from 10 cps to 100 Kc with
three rotary switches that provide two significant figures and multiplier.
Less than .1% distortion. Frequency accurate to within = 5%.

|

Output monitored on a large 4%” meter that reads voltage or db. Both

(SINE WAVE — SQUARE WAVE)

The Model AO-1 features sine wave or square wave coverage from 20-20,000
cps in 3 ranges, It is an instrument specifically designed to completely
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high
level output across the entire frequency range, low distortion and low
impedance output. Features a thermistor in the second amplifier stage to

variable and step-type attenuation provided. Meter reads zero-to-maximum ' g”“‘*%hw :

at each attenuator position. Output ranges (and therefore - : [
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step-  MODEL AG-9

tuning provides rapid positive selection of the desired fre- $345.° @ -- i ; :

quency, and allows accurate return to any given frequency. Shpg. Wt. 8 Lbs. i ; i 1 I

5 |

€© Susés AUDIO OSCILLATOR KIT. o o

1

1

I

maintain essentially flat output through the entire fre- MODEL AO-1 [}
quency range. Produces an excellent sine wave for audio _ £ l
testing, or will produce good, clean, square waves with a $245° §
rise time of only 2 microseconds. Shpg. wt. 10Lhs. I
1
(4] 7500l RESISTANCE % :
SUBSTITUTION BOX KIT... 4
Provides switch selection of 36 RTMA 1 watt standard 1% MODEL RS- I o
resistors ranging from 15 ohms to 10 megohms. Numerous [} »3
applications in radio and TV work, and essential in the ssso [ '] \“\,)
developmental laboratory. Shpg.Wr..Z Lbs. I

6 7l AC VACUUM TUBE

VOLTMETER KIT...

The Heathkit AC VTVM features high impedance, wide frequency range,
very high sensitivity, and extremely wide voltage range. Will accurately
measure a voltage as small as 1 mv. at high impedance. Excellent for
sensitive AC measurements required by laboratories, audio enthusiasts and
experimenters. Frequency response is substantially flat from MODEL AV-2

10 cps to 50 Ke. Ranges are .01, .03, .1, .3, 1, 3, 10, 30, 100,
and 300 v. RMS. Total db range —52 to + 52 db. Input $295°
impedance 1 megohm at 1 Kc. Shog. Wt. 5 Lbs.

6 756074 CONDENSER
SUBSTITUTION BOX KIT...

Very popular companion to Heathkit RS-1. Individual selec~ MODEL C5-1
tion of 18 RTMA standard condenser values from .0001 mfd SE50
to .22 mfd. Includes 18” flexible leads with alligator clips. 5

|

.
Shpg. Wt. 2 Lbs.

COMPANY
BENTON HARBOR 15, MICHIGAN A SUSSIBIARY OF DAYSTEOM INC.
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HEATHKIT HAM GEAR

' at moderate cost

DOLLAR VALUE: You get more for your
Heathkit dollar because your labor is used to

... build the kit instead of paying for someone else’s.
'l % Also, the middleman’s margin of profit is elim-
7 inated when you deal directly with the manu-
facturer.

@  Susbr vio Kt

The Model VF-1 covers 160-80-40-20-15-11 and 10 meters
with three basic oscillator frequencies. Better than 10-volt
average RF output on fundamentals. Features illuminated
and pre-calibrated dial scale. Cable and plug provided to
fit crystal socket of any modern transmitter.

Enjoy the convenience and flexibility of VFO operation
at no more than the price of crystals. May be powered
from plug on the Heathkit Model AT-1

@ #:#4s DX-100 PHONE &
CW TRANSMITTER KIT

The reception given this amateur transmitter has been
tremendous. Reports from radio amateurs using the DX-100
are enthusiastic in praising its performance and the high
quality of the components used in its assembly. Actual
“on the air” results reflect the careful design that went

i i 2 5 MODEL VF-1
into its development. . transmitter, or supplied with power from

The DX-100 features a built-in VFO, modulator, and most transmitters. Measures: 7”7 H. x $I 950
power supplies, and is completely bandswitching for phone 6%” W. x 77 D. Sheg. Wi. o

or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All
parts necessary for construction are supplied in the kit,
including tubes, cabinet, and detailed step-by-step instruc-
tions. Easy to build, and a genuine pleasure to ‘operate.

Employs push-pull 1625's modulating parallel 6146’s for
RF output in excess of 100 watts on phone and 120 watts
on CW. May be excited from the built-in VFO or from
erystals (crystals not included with kit). Features five-
point TVI suppression: (1) pi network interstage coupling
to reduce harmonic transfer to the final stage; (2) pi net-
work output coupling; (3) extensive shielding; (4) all in-
coming and outgoing circuits filtered; (5) inter-locking
cabinet seams to eliminate radiation except through the
coaxial output connector. Pi network output coupling will
match 50 to 600 ohm non-reactive load. Illuminated VFO

Fal CW AMATEUR
TRANSMITTER KIT

The Model AT-1 is an ideal novice transmitter, and may be
used to excite a higher power rig later on.

This CW transmitter is complete with its own power
supply, and covers 80, 40, 20, 15, 11, and 10 meters. Features
single-knob bandswitching, and panel meter indicates grid
or plate current for the final amplifier. Designed for crystal
operation or external VFO. Crystal not included in kit.
Incorporates such features as key click filter, line filter,
copper-plated chassis, pre-wound coils, 52 chm coaxial out-~
put, and high quality components
throughout. Instruction book simplifies

dial and meter face. Remote control socket provided. 1 MODEL AT-1
o assembly. Employs a 6AGT oscillator,
The chassis is made of extra-strong #16 gauge copper- 616 final amplifier. Operates up to 33 $295°
plated steel. It employs potted transformers, ceramic switch watts plate power input. Shpg. Wr. 15.lbs.

and variable capacitor insulation, solid silver loading switch
terminals, and high-grade well-rated components through-
out. Features a pre-formed wiring harness, and all coils
are pre-wound.

High-gain speech amplifier for dynamic or crystal micro-
phones, and restricted speech range for increased intelli-
gence, Plenty of audio power reserve.
Measures 207%” W. x 1334” H. x 16” D.

ANTENNA COUPLER KIT

The Model AC-1 will properly match your low power trans-
mitter to an end-fed long wire antenna. Also attenuates

MODEL DX-100 signals above 36 Mec, reducing TVI. 52 ohm coax. input—

Schematic diagram and complete 518950 power up to 75 watts—10 through 80 meters—tapped induc-
technical specifications on request. Shpg. Wi. 120 Lbs. tor and variable condenser—neon RF in- MODEL AC-1
dicator—copper plated chassis and high s 50
Shipped Motor Freight Unless Otherwise Specified quality components. Ideal for use with l4 5
$50.00 Deposit Required on C.0.D. Orders Heathkit AT-1 Transmitter. Shpg. Wi. 4 Lbs.

ey
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“AMATEUR-ENGINEERED”

Equipment For The Ham

MODERN DESIGN: You can be sure of
getting all the latest and most desirable
design features when you buy Heathkits.
Advanced-design is a minimum standard
for new Heathkit models.

0 Al COMMUNICATIONS-TYPE
awL sano RECEIVER KIT

The new Model AR-3 features improved IF and RF
performance, along with better image rejection on all
bands. Completely new chassis layout for easier as-
sembly, even for the beginner

Covers 550 Kc to 30 Mc in four bands. Provides sharp
tuning and good sensitivity over the entire range.
Features a transformer-type power supply—electrical
bandspread—separate RF and AF gain controls—antenna
trimmer—noise limiter—AGC—BFO—-headphone jacks—
512" PM speaker and illuminated tun-
ing dial.
CABINET: Fabric covered cabinet with
aluminum panel as shown. Part No. 91-
10, shipping weight 5 Ibs. $4.50.

D ki
“Q” MULTIPLIER KIT

Here is the Heathkit Q Multiplier you hams have been
asking for. A tremendous help on the phone and CW
bands when the QRM is heavy. Provides an effective
Q of approximately 4,000 for extremely sharp “peak”
or “null.” Use it to “peak” the desired signal or to
“null” an undesired signal, or heterodyne. Tunes to any
signal within the IF band-pass of your receiver. Also
provides ‘“broad peak” for conditions where extreme
selectivity is not required.

Operates with any receiver having an IF frequency
between 450 and 460 Kc. Will not function with AC-DC
type receivers. Requires 6.3 volts AC at 300 ma. and 150
to 250 VDC at 2 ma. Derives operating power from
your receiver. Uses a 12AXT7 tube, and special High-Q
shielded coils. Simple to connect with
the cable and plugs supplied. Measures
only 4-11/16"H.x73”W.x4%"D. A really
valuable addition to the receiving
equipment in your ham shack.

MODEL AR-3

$2795
.
Shpg. Wt.12 Lbs.
{Less Cabinet)

MODEL QF-1
$995

Shpg. wt. 3 Lbs.

A Subsidiary

HEATH COMPANY

October, 1955

af Daystrom, Inc,

9 Abalisl VARIABLE VOLTAGE

REGULATED POWER SUPPY KIT

Provides well filtered DC output, variable from zero to 500
volts at no load and regulated for stability. Will supply up to
10 ma. at 450 VDC, and up to 130 ma. at 200 VDC. Voltage or
current monitored on front panel meter. Also provides 6.3
VAC at 4A. for filament. Filament voltage isolated from B+,
and both isolated from ground. Invaluable around the ham
shack for supplying operating potentials to T RE
experimental circuits. Use in all types of re- -
search and development laboratories as a $3 550
temporary power supply, and to determine de- .
sign requirements for ultimate power supply. Shpg. wt. 17 Ibs,

0 756l ANTENNA

IMPEDANCE METER KIT

Use in conjunction with a signal source for measuring antenna
impedance, line matching, adjustment of beam and mobile
antennas, etc. Will double as a phone monitor

or relative field strength indicator. 100 ua. Ll LR
meter employed. Covers the range from 0-600 $I 450
ohms. An instrument of many uses for the .

amateur. Shpg. Wt. 2 ib.

© 4.7 GRID DIP METER KiT

This is an extremely valuable tool for accomplishing literally
hundreds of jobs on all types of equipment. Covering from
2 Mc to 250 Mc, the GD-1B is compact and can be operated
with one hand. Uses a 500 pa. meter for indi-
cation, with a sensitivity control and head-
phone jack. Includes prewound coils and rack.
Indispensable instrument for hams, engineers,
or servicemen.

MODEL GD-1B
$'|9§o

Shpg. Wt. 4 Ibs.

BENTON HAREBOR 15, MICHIGAN
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5 / % é z \ : EASY TO BUILD: The :wsembly instruc-

tions supplied with Heathkits are so
PROVIDE THE

' complete and detailed that anyone can
B ? 5 assemble the kits without difficulty. Plenty
“CONSTRUCTIVE” @i S
APPROACH TO S, f\

of pictorial diagrams and step-by-step in-
HIGH-FIDELITY

PRI

7l structions. Information on resistor color
sy codes, soldering, use of tools, etc. Build-it-
L5 yourself with confidence!

7562447 ADVANCED-DESIGN
meury MIMPLIFIER KIT

The 25 Watt Model W-5 is one of the most outstanding high fidelity amplifiers
available today—at any price. Incorporates the very latest design features to
achieve true “presence” for the super-critical listener.

Features a new-design Peerless output transformer, and KT66 output tubes
handle power peaks up to 42 watts. The unique “tweeter-saver” suppresses high
frequency oscillation. A new type balancing circuit results in closer “dynamic”
balance between output tubes. Features improved phase shift characteristics
and frequency response, with reduced IM and harmonic distortion. Color styling
harmonizes with the Heathkit WA-P2 Preamplifier and the FM-3 Tuner.

Frequency response—within = 1 db from 5 c¢ps to 160 K¢ at 1 watt. Harmonic
distortion only 1% at 25 watts, 20-20,000 cps. IM distortion only 1% at 20 watts,
using 60 and 3,000 cps. Qutput impedance 4, 8, or 16 ohms. Hum and noise—99 db
below rated output. Uses two 12AU7’s, two KT66’s and a SR4GY.

KIT COMBINATIONS:
W-5M Amplifier Kit: Consists of main amplifier and

power supply, all on one chassis. Complete with all neces- s 591 5
e

sary parts, tubes, and comprehensive manual. Shpg. Wt.
31 lbs. Express only.

W-5 Combination Amplifier Kit: Consists of W-5M

.Amplifier Kit listed above plus Heathkit Model WA-P2

Preamplifier Kit. Complete with all necessary parts, s 50
tubes, and construction manuals. Shpg. Wt. 38 lbs. Ex- °
press only.

@ 7562l DUAL-CHASSIS WILLIAMSON TYPE
meury MIMPLIFIER KIT

This is a very popular high fidelity amplifier kit that features dual-chassis type
construction. The resulting physical dimensions offer an additional margin of
flexibility in installation. It features the famous Acrosound TO-300 ‘“‘ultra-linear”
output transformer, and has a frequency response within = 1 db from 6 cps to
150 Kc at 1 watt. Harmonic distortion only 1% at 21 watts. IM distortion at 20
watts only 1.3% at 60 and 3,000 cps. Rated power output is 20 watts. Output im-
pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watts. Uses two 6SNT7’s,
two 588l’s, and a 5V4G.

KIT COMBINATIONS:

W-3M: Consists of main amplifier and power supply for s 7 5
separate chassis construction. Includes all tubes and com- 49 L
poi)ents necessary for assembly. Shpg. Wt. 29 lbs., Express °
only. .

W-3: Consists of W-3M Kit listed above plus Heathkit s 50
Model WA-P2 Preamplifier described on opposite page. ®
Shpg. Wt. 37 lbs., Express only.

|

|

Aol SINGLE-CHASSIS WILLIAMSON TYPE

HIGH J
woeury MIMIPLIFIER KIT

This is the lowest priced Williamson type amplifier ever offered in kit form, and
yet it retains all the usual features of the Williamson type circuit. Main amplifier
and power supply combined on one chassis, and uses a new-design Chicago
output transformer. Frequency response—within = 1 db from 10 cps to 100 Kc
at 1 watt. Harmonic distortion only 1.5% at 20 watts. IM distortion at rated out-
put, 2.7% at 60 and 3,000 cps. Rated power output is 20 watts. Output impedance
4, 8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6SNT’s, two
5881’s, and one 5V4G.

Instructions are so complete that the kit may be assembled successfully even
by a beginner in electronics.

KIT COMBINATIONS:

W-4AM: Consists of main amplifier and power supply for s 75
single chassis construction. Includes all tubes and com- 39
poi)ents necessary for assembly. Shpg. Wt. 28 lbs. Express L
only.

: W-4A: Consists of W-4AM Kit listed above plus Heathkit s 50
Model WA-P2 Preamplifier described on opposite page. 5 .
Shpg. Wt. 35 1bs. Express only.
AR e S } BENTON HARBOR 15, MICHIGAN
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ATTRACTIVELY STYLED: Heathkit | e 5 / :}

high fidelity instruments are not only func- .= - e THE VERY BEST

tional, but are most attractive in physical

design. Such units as the preamplifier and 2+ NG IN AUDIO WITH

the W-5 main amplifier are designed for

beauty as well as performance. They blend - J‘ ik “BIIII.II- IT'Y“"RS!LF"

with any room decor and are the kind of in-

struments you will be proud to own.

(1) FaliZ HIGH FIDELITY
PREAMPLIFIER KIT

This outstanding preamplifier is designed specifically for use with the
Heathkit Williamson type amplifiers. It completely fulfills the requirements
for remote control, compensation and preamplification, and exceeds even
the most rigorous specifications for high fidelity performance.

Features five separate switch-selected input channels (2 low level and
3 high level), each with its own input control. Full record equalization
with four-position turnover control and four-position rolloff control.

|
|
Output jack for tape recorder — separate bass control with 18 db boost I
and 12 db cut at 50 cps. — treble control offering 15 db boost and 20 db cut
at 15,000 cps — special hum control to insure minimum hum level — and 1
many other desirable features. Overall frequency response (with controls I
set to “flat” position) is within 1 db from 25 cps to 30,000 cps. Will do justice ]
to the finest available program sources. Beautiful satin-gold fiinish. 1

Power requirements from the Heathkit Williamson type OO L e
high fidelity amplifier — 6.3 VAC at 1 amp., and 300 VDC at $197.5
10 Ma. Uses two 12AX7’s and one 12AU7. Shpg. Wt. 7 Lbs.

@ 756adl 20-WATT HIGH FIDELITY
AMPLIFIER KIT

This Heathkit Model offers you the least expensive route to high fidelity
performance. Frequency response is * 1 db from 20-20,000 cps. Features
full 20 watt output using push-pull 6L6s, and incorporates separate bass
and treble tone controls. Preamplifier and main amplifier are built on the
same chassis. Four switch-selected compensated inputs and separate bass
and treble tone controls provide all necessary functions at minimum in-
vestment. Features miniature tube types for low hum and noise.

Uses 12AX7, two 12AUT’s, two 6L6G’s and a 5V4G. A most interesting
“build-it-yourself” project, and an excellent hi-fi amplifier
for home use. Well suited, also, for public address applica- D
tions because of its high power output and high quality $355°
audio reproduction. Another Heathkit “best-buy’ for you! shpg. wt. 23. Lbs.

© 70 7w AT
AMPLIFIER KIT

The redesigned Model A-7D features a new type output transformer for
tapped screen operation, and provides improved sensitivity, reduced distor-
tion, and increased power output.

|

The full 7-watt output of the Model A-7D is more than adequate for nor-
mal home installations. Frequency characteristics are = 1% db from 20 to
20,000 cps. Potted output and power transformers employed. Push-pull
output ~ detailed construction manual — top quality parts
— high quality audio without great expense. Qutput trans- D
former tapped at 4, 8, and 16 ohms. Bass and treble tone $l695
controls provided on the front chassis apron. Shpg. Wt. ;3 [bs.

Model A-TE: Provides a preamplifier stage with two switch-selected
inputs and RIAA compensation for variable reluctance or low level

cartridges. Preamplifier built on same chassis as main amplifier. Model H E A T H
A-TE. Shipping weight 10 lbs. $18.50.
BENTON HARBOR 15, MICHIGAN ‘ A SUBSIGIARY OF DAYSTROM INC.
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MODEL FM-3

Shpg. Wt. $,450
7 Ibs. o ®
( with cabinet )

The new Heathkit Model FM-3 features tremendous circuit
improvements and brand new physical design. Sensitivity is
better than 10 uv. for 20 db of quieting, and it employs a
completely modern tube line-up for high gain and stable
operation. Incorporates its own power supply, and has pro-
vision for low-level or high-level output at low impedance.

The attractive Model FM-3 matches the WA-P2 Pre-
amplifier in color, styling, and physical size.

Incorporates automatic gain control, a highly stabilized
oscillator, and illuminated tuning dial. Educational treat-
ment of construction manual simplifies assembly for the
newcomer to electronics. IF and ratio transformers are pre-
aligned, and the front-end tuning unit is pre-assembled and
aligned. Uses 6BQT7A as a cascode type RF stage, 6U8 oscil-
lator-mixer, two 6CB6’s as IF amplifiers, a 6ALS5 ratio de-
tector, a 6C4 audio amplifier, and 6X4 rectifier.

_ﬁEA'I'-HKIT HIGH-FIDELITY

FM TUNER «:

Features

» Brand New, Modern FM Circuit Using Latest Type
Mintature Tubes.

» Low-Noise Cascode RF Stage—Two IF’s—Ratio Detector
—Stage of Audio.

»  Extremely Good Sensitivity and Band-Pass for Outstand-
ing Performance.

»  Strikingly Attractive Satin-Gold Finish to Match Heath-
kit Model W A-P2 Preamplifier.

» Compact Physical Dimensions for Most Pleasing Appear-
ance and Increased Circuit Efficiency.

Now

HEATHKIT BROADCAST-BAND RECEIVER KIT

Build your own radio receiver with con-
fidence, even if you are a beginner. Com-
plete instructions supplied.

Features transformer-type power sup-
ply, high-gain miniature tubes, built-in
antenna, 5%” speaker, and planetary
tuning from 550 Kc to 1500 Ke. Adapt-
able for use as AM Tuner and phono
amplifier. Educational treatment of the
construction manual helps the beginner
learn about radio circuits and parts as
he builds.

CABINET : Fabric covered plywood cabi-
net with aluminum panel as shown. Part
91-9, Shpg. Wt. 5 lbs., $4.50.

MODEL BR-2

$1750

Shpg. Wt. 10 Ibs.

Less
Cabinet

If not—how about sending us your name?

ORDER BLANK

SHIP VIA

O Parcel Post
O Express

O Freight

O Best Way
(PLEASE PRINT)

QUANTITY

ITEM

MODEL NO. PRICE

Enclosed find () check () money order for

NOTE: ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

Please ship C.0.D.( ) postage enclosed for pounds.

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

ON PARCEL POST ORDERS include postage for weight shown.

ORDERS FROM CANADA and APO's must include full remittance.

HEATH COMPANY

90

A Subsidiary
of Daystrom,Inc.
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Fig. 1. The antenna shown here
features the newly-designed “wing
dipole” and stagger tuning for
broadband v.hf. TV reception.

7 x J‘.l:“ 2 .
gLy Mirs

Multiple Tuning in TV Antenna Design

By JOHN F. GUERNSEY

Trio Manufacturing Company

Use of a new element design in a v.hf. yagi-type

TV antenna makes possible good broadband reception.

HE problem of designing an efficient
TTV antenna for broadband operation

is one that all antenna manufactur-
ers have attempted to solve with vary-
ing degrees of success. In general, de-
velopment work procceded along two
distinctly different lines.

All TV antennas roughly fall into
two classes: nonresonant. using un-
tuned clements, and resonant, using
one or more clements cut to prede-
termined wavelengths. The nonreso-
nant antenna develops a voltage at the
feed-line terminals which is essentially
independent of the (f{requencies in-
volved. In other words, the nonreso-
nant antenna is not a frequency selec-
tive device. Examples of nonresonant
antennas are the rhombic, conical,
helix, and bow-tie.

Resonant antennas develop voltages
at the feed-line terminals which vary
widely over a broad frequency range.
The yagi antenna, one of the better-
known resonant types, will develop a
high signal voltage over only a com-
paratively narrow band. As a matter
of fact, there may be a variation of
several db on a 6 mc. TV channel for
a multi-element, sharply tuned, yagi
antenna. This is due to the fact that
the active element. a half-wave dipole,
is frequency sclective, together with
the fact that the parasitic elements
also have their maximum effect over a
comparatively narrow frequency range.

Fig. 2 shows the gain characteristics
of a five-clement yagi, consisting of a
high-impedance active element to-
gether with one reflector and three
directors, all elements being tuned for
maximum gain on the center frequen-
cy of the channel. Broader frequency
response can be obtained with some
loss of gain and directivity. The dotted
line in Fig. 2 shows the gain charac-

October, 1955

teristics of a five-element yagi with
the reflector cut for maximum gain be-
low the resonant frequency of the di-
pole, and the directors resonated at a
higher frequency. Such an arrav shows
slightly decreased gain on the center
frequency, but allows a frequency re-
sponse practically flat over the chan-
nel.

It is not possible to obtain a suffi-
ciently broad frequency response for
multi-channel operation by merely de-
tuning the parasitic elements in the
indicated manner. Since there are two
frequency ranges involved in the 12
v.h.f. channels, the problem is not pre-
cisely that of obtaining a broader fre-
quency response, but primarily that of

a broad frequency coverage on two ‘

different frequency ranges. In other
words, since channels 2 to 6 cover 54
to 88 mec. and channels 7 to 13 cover
174 to 216 mc,, it is necessary to pro-
vide adequate antenna characteristics
on these two distinct bands. The ideal
antenna should be one showing uni-
form gain on all channels,
with a high front-to-back ratio and a
single-lobed, sharp, horizontal pattern.

It is well known that a dipole shows

Fig. 2. Gain curves for 5-element yagis.
A broadband yagi gives the flat-top curve.
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i1  COMMUNICATION TOWERS
Al Now you can have a tower that combines rugged strength with
1, easy erection. E-Z Way Towers will stand a wind load of 60

on the ground—this one shot erection method saves time,
money and ends dangerous climbing. Find out about E-Z Way
—the industry’s new leader—now!

our new portable gin pole, it's
r in one piece. All work is done

| | c10 C-7 not
| shown
|
Width 25" 20" 14" 10.5" 10" 6.5"
Weight per ft. 20 Ib, 14 Ib. 8 Ib. 5.5 b, 4,2 |b. 2.8 Ib,
Max Height | 320 ft. 250 ft 200 ft. 150 ft. 120 ft, 80 ft,
Max Guy Space 60°ft. 50 ft. 40 ft, 33 ft. 27 ft. 20 ft.
Legs 2" pipe 1%" pipe | 1” pipe %" pipe 2" pipe 2" rod
Horizontals 1" pipe | 1” pipe %" pipe Y2"” rod 2" rod %" rod
ﬁ Diagonals %" pipe 12" pipe | %” rod %s” rod | %" rod | Y" rod
* When maximum height and guy spacing are not exceeded, towers are rated for 60 Ib. wind load.
4 -ﬁ 10, C12 &
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. on C-10.C-12 e C-12 & C-15 has
3 or C-15 tow hinge for gin pole
ers. and tower. ’

Write Dept. N
for Free Catalog

When writing for catalog,
specify height of tower

and type of antenna [make
and model) you intend to
use. We also make free
standing, crank-up and
tilt-over towers for "Ham™ Bnl 54

rotary beams and TV an_ P_ M 91

tennas.

E-Z WAY TOWERS Inc.

5901 E. BROADWAY PHONE 4-3916

TAMPA, FLORIDA

TV TUNER REPAIRS
48-HOUR SERVICE

Defective tuners rebuilt to factory standards.
New tuner guarantee. Ship prepaid.

RADIO PRODUCTS CO.
15-20 122nd Street o College P+. 56, N. Y.

We carry a full line of Replacement Tuners for all makes of T.V.

FIDELIVOX
RECORDED TAPES

THE L-O-N-G-E-S-T HOUR OF SOOTHING
CATHEDRAL ORGAN BACKGROUND MUSIC
Moderate Cost ® Mail Order ® Free Details
ELECTROSONIC, 7230 Clinton, Upper Darby 4, Pa.
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(B)

Fig. 3. Dipole patterns at (A) the
fundamental and (B) the 3rd harmonic.

resonance characteristics on its har-
monics as well as on the fundamental.
However, the gain and horizontal pat-
tern on the harmonics will not dupli-
cate the situation on the fundamental.
Fig. 3 shows the current distribution
and horizontal pattern of a simple di-
pole on its fundamental and on its
third harmonic. This is of special in-
terest since the frequencies involved
in the high band (channels 7 to 13) are
approximately three times those on
channels 2 to 6.

Various methods have been used to
obtain an element whose current dis-
tribution on the third harmonic would
provide a single-lobed, horizontal pat-
tern. Fig. 4A shows a dipole which
does this successfully. This dipole, com-
monly called a “wing dipole,” has the
horizontal pattern shown in Fig. 4B, to-
gether with the high impedance neces-
sary for incorporating this element in
an array. The current distribution on
the fundamental and third harmonie
is also shown in Fig. 4B.

How to use the “wing dipole” to ob-
tain a broadband, high-gain antenna is
the next problem.

This problem is very much the same
as that involved in the i.f. stages of TV
receivers. In the receivers, the neces-
sity of having a flat response over a
broad frequency range was solved by
the use of stagger-tuned circuits. This
method is well known to the TV serv-
ice technician. Such a principle can be
applied to antenna design. In order to
cover the two frequency ranges for
channels 2 through 6 and 7 through
13, with a practically flat response
throughout both ranges, it is necessary
to provide elements resonant on sev-
eral predetermined frequencies, in ex-
actly the same way as the stagger-
tuned circuits used in TV if. stages.

An antenna embodying this basic
idea is shown in Fig. 1. This array
uses three ‘“wing dipoles,” resonated
on a total of six different frequencies.
This is possible since the elements are
sufficiently independent as to make it
practical to obtain resonance on chan-

Fig. 4. Operation of the “wing dipole.”

(8)

(a)
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$” Push-Pull Oscilloscope #425
Kit $44.95 Wired $79.95

7" Push-Pull Oscilloscope #470
Kit $79.95 Wired $129.50

New DC Wide Band 5” Oscilloscope
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R-C Bridge & R-C-L Comparator
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X
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& Charger #1050
Kit $29.95 Wired $38.95
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THE NEW WRENCH
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SERVICE
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Cash price $149.95

Sw-54

nels 2 and 7 for the longest dipole, 4
and 10 for the next, and 6 and 13 for
the shortest. Each of these elements
is active, that is, it is directly con-
nected to the feed-line. The complete
antenna consists of these dipoles to-
gether with the necessary parasitic
elements.

There are many difficulties to be
overcome in arriving at the best com-
bination of elements for a complete ar-
ray. Besides having the necessary res-
onant frequency, the elements of the
antenna must be capable of combina-
tion in such a way as to provide the
proper phase, so that the voltage on
all channels will be additive at the
terminals. It is also necessary that
a 300-ohm impedance be maintained
throughout the frequency range. In
addition, the parasitic action of the
undriven as well as the driven ele-
ments must provide directivity and
gain on all channels. These problems
are capable of solution only by inten-
sive experimentation and theoretical

" design.

The operation of the antenna shown
in Fig. 1 is indicated in simple form
in Fig. 5. On the low channels, as
shown in Fig. 5A, the array consists
of three driven elements stagger-tuned
to channels 2, 4, and 6, together with
two directors and one reflector. Opti-
mum phasing is provided for maximum -
forward gain. On channels 7 through
13, the simplified array is indicated in
Fig 5B. Other than the “wing dipoles,”
there are seven parasitic elements. The
three “wing dipoles” add a total of nine
driven elements, pre-tuned to channels
7, 10, and 13, driven in-phase, together
with the three directors which are an
integral part of the “wing dipole.” This
makes a total of ten parasitic and nine
active elements stagger-tuned to give
flat response throughout all the low-
band television channels, 7 through 13.

Fig. 5. Simplified diagram of antenna.

NC-183D 40.00 21.77 399.50
HRO-60

54.00 29.00 533.50

teur or SWL bands, an RF
stage and 2 IF stages.

$5.00 $2.61 $49.95 Now for the first time, a crystal K
NC-88 12.00 6.54 119.95 filter, an S-Meter, choice of Ask any Ham about Henry
NC-125  20.00 10.89 199.95 electrical bandspread on ama- We have All National Re-

ceivers in stock for immediate
delivery, also National parts.
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Write, wire, phone or visit either store today.
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The most efficient, economical All Channel VHF
antenna ever developed. Designed for fringe,
near fringe and difficult signal areas where
yagis or expensive, bulky arrays have pre-
viously been necessary for good reception.

Now, at an unbelievably low price, you can
install a neat appearing, VEE-B-X Performer
and receive the Best Reception on ALL VHF
channels.

Constructed entirely of the finest aluminum,
the VEE-D-X Performer has new spring lok
hardware. All elements swing out and per-
manently snap into position. Can be installed
within minutes—guarantees a lifetime of
trouble-free-all channel VHF reception.

LaPointe ELECTRONICS, INC.

ROCKVILLE, CONN. RTN-2
Please send specification. sheets on the Performer
fama 0O DEALER O DISTRIBUTOR
Name
Address.
City State
October, 1955 v - 95
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By EDMUND C. HARRINGTON, wiJEL

Engr.. National Company

ATIONAL Company’s new NC-300
N receiver has been designed exclu-
sively for radio amateurs to pro-
vide good performance in the crowded
amateur bands. The three character-
istics that have been emphasized to
provide this performance are frequen-
cy stability, sensitivity, and selectivity.
In addition to the three basic fea-
tures, a number of additional features,
such as provision for v.h.f. conver-
ters, provision for a crystal calibra-
tor, and connections for external re-
ceiver control, were included in the
design.
- Unnecessary features, such as gener-
al frequency coverage, have been elim-
inated to permit improved perform-
ance in the amateur bands. The fea-
tures incorporated in this receiver
were those listed as “most wanted” de-
sign parameters by radio amateurs in
the course of a recent company-spon-
sored contest.

Frequency Stability

The need for extreme frequency
stability has been brought about by the
increased popularity of single-sideband
operation and the use of narrow band-
widths for the elimination of inter-
ference. Single-sideband operation, to
be successful, requires a stability such
that total drift between transmitter
and receiver does not exceed 20 or 30
cps. For finding those weak c.w. sig-
nals in a crowded ham band, a band-
width of 500 cps is provided. Such a

96

NEWEHAMER EGE | VER

Complete details on National's NC-300

\ receiver which incorporates many

Front view of the National
NC-300 ham receiver. It covers
all ham bands from 160 to 1V4 meters.

high degree of selectivity requires that
the frequency stability of the oscilla-
tor and i.f. amplifier circuits be good.

To obtain frequency stability, either
a crystal-stabilized oscillator or a tun-
able oscillator that has been stabilized
by careful design and the use of high-
quality components could be used. For
tunable receivers, the former alter-
native is not economical.

The tunable oscillator design chosen
for the NC-300 guards against varia-
tions in temperature, supply voltages,
vibration, and humidity. To obtain
this stability against temperature vari-
ations, a stable, large fixed capaci-
tor and a stable inductor are used in the
oscillator circuit. The fixed capacitor
is of accurate construction having a
temperature coefficient of less than 10
parts per million per degree centigrade
and a tolerance of 2 per-cent in ca-
pacitance. This special capacitor re-
quires the use of a high grade of ceram-
ic material imported from France.
Steatite is used throughout for the in-
sulation of the tuning capacitor and
for coil forms. Those components that
would be affected by humidity are
sealed against vapor absorption.

To guard against the effects of sup-
ply voltage variations, careful design
led to a very small voltage coefficient.
In addition, in the oscillator a voltage
regulator tube was used in the high
voltage supply and a current regulator
tube was used in the heater supply.

There have been many proponents of

www americanradiohistory com

"most-wanted” features.

the Clapp oscillator circuit in the de-
sign of high-stability, variable frequen-
cy oscillators. This circuit has several
advantages over the high-capacitance
circuit but suffers from the disadvan-
tage that the large inductance and the
small capacitance that control the fre-
quency are more subject to such dif-
ficulties as water absorption, dimen-
sional changes with temperature, sus-
ceptibility to small changes in stray
capacitance, and the like. It was de-
cided that the disadvantages of the
Clapp circuit made it unsuitable for
use in the NC-300.

Noise Figure

For the frequencies covered by the
NC-300, it was not necessary to use a
triode input stage, such as the cascode,
to achieve a low noise figure. Labora-
tory tests showed that the 6BZ6 pen-
tode r.f. amplifier in the NC-300 yields
a low noise figure as a result of the
careful design of the input trans-
former. Typical results are 4 db at 20
meters and 5 db at 10 meters.

Selectivity

Three different conditions deter-
mined the design values of the over-
all bandwidth. For interference-free
reception of c.w. signals, a 500 cps
bandwidth was included. To provide
for the inherent instabilities in trans-
mitters in the v.h.f. region, an 8 kc.
bandwidth was included.

The narrow bandwidth is obtained by
using a low, final intermediate fre-
quency. A frequency of 80 kc. was
found to be the best choice to obtain
a large rejection of the secondary
image plus the three degrees of selec-
tivity.

The high primary image rejection is
obtained by using a first intermedi-
ate frequency of 2.215 mc. The inter-
stage network that is used at this
frequency includes a trap to reject the
image at 2.375 mec. Also included in
the network between the first and sec-
ond mixers is a crystal filter that has
adjustable selectivity. A phasing con-
trol is provided for nulling out unde-
sired carriers and exalting the desired
carriers. It has been found that neither
the crystal filter nor the three values
of i.f. selectivity is sufficient alone.

Provision has been made for the use
of three v.h.f. converters for the 6,
2, and 1% meter bands. Three cali-
brated scales are provided on the dial
of the NC-300 to operate with the

RADIO & TELEVISION NEWS
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companion converters. On these three
bands the receiver actually tunes from
30 to 35 mec. to act as a tunable inter-
mediate frequency amplifier. The in-
herent stability of the receiver, to-
gether with the stability obtainable
from the crystal-controlled converters,
leads to excellent over-all stability.

To allow for minor instabilities of
transmitters in this range, the 8 ke.
bandwidth is provided for the if. am-
plifier. The three crystal-controlled
converters use a cascode input circuit
for minimum noise figure. In addition,
they have a pentode if. amplifier, a
pentode mixer, and a triode-pentode
oscillator multiplier.

To aid in picking out that small sig-
nal crowded down among many others,
a 40-to-1 ratio is used in the tuning
mechanism. Inertia tuning is provided
by the heavy tuning knob and com-
bination pinch and gear drive.

A socket is provided for plugging in
a crystal calibrator. In addition an ac-
cessory socket facilitates the use of
v.h.f. converters and other accessory
equipment. By means of this accessory
socket, power is available for convert-
ers without the necessity for individual
power supplies. In addition, provision
is made for the remote control of r.f.
gain. This is accomplished through a
control lead in the accessory socket.
Terminals are provided on the back of
the receiver for muting the receiver for
c.w. break-in operation. The standby
switch uses a spare set of contacts that
are made available on the rear of the
receiver to actuate transmitter.

Two types of detectors are provided.
A dual-diode provides for linear diode
detection and series noise limiting on
AM reception. For c.w. or single-side-
band operation a self-oscillating 6BE6
is operated as a linear mixer, yielding
a zero-cps intermediate frequency, or
a linearly detected output. For such
operation the a.g.c. voltage is devel-
oped by the diode detector. Therefore,
a.g.c. can be effective for this type of

operation, and an “S” meter indica-
tion is provided.

SPECIFICATIONS AND FEATURES

Noise figure of 3-6 db on all amateur bands.

Ten dial scales covering 160 m. (1.8-2 mc.), 80 m, (3.5-4 mc.), 40 m. (7-7.3 mc.), 20 m.
(14-14.4 mc.), 15 m. (21-21,5 mc.J), 11 m. (26.5-27.5 mc.), 10 m. (28-29.7 mc.), 6 m. (49.5-54.5
mc.), 2 m, (143.5-148.5 mc.), and 1¥4 m, (220-225 mc.). The 6, 2, and 1% m. bands
require accessory converters.

Slide rule dial over a foot long. Readable to 2 ke, without interpolation up to 21.5 me.

Three-position if. selectivity control on front panel, .5 kc.. 3.5 kc.. 8 kec. at 6 db down. en-
ables selection of optimum bandwidth for c.w.. phone, phone net, and v.h.f. operation.

Separate linear detector for SSB. Decreases distortion by allowing a.v.c. “on” with
single sideband. Will not block with r.f. gain full open.

High-speed, smooth inertia tuning dial with 40 to 1 ratio.

Optional r.f. gain provision for best ¢.w. resulits allows independent control of i.f. gain.
Giant, easy-to-read “’S” meter.

Provides external control of r.f. gain automatically during transmitting periods.

Has muting provision for ¢.w. break-in operation.

Calibration reset adjustable from front panel to provide exact frequency setting.

Dual conversion with better than 50 db primary image rejection on all amateur bands,
plus better than 60 db secondary image rejection.

Crystal filter with phasing control and 3-position bandwidth control.

Wide-range tone control for both low- and high-frequency ends of response curve.
Socket for crystal calibrator plus accessory socket for power converters, etc.

First id. of 2215 ke. and second i.f. of 80 ke.

Crystal filter at 2215 ke. provides notching plus three bandwidth positions in addition
to the three i.l. selectivity positions.

Fourteen controls: r.f. gain and a.c. “on-off”; a.f. gain and r.f. tube gain switch; tone
control; AM-CW-SSB accessory switch; CW “on-off”” pitch: main tuning: calibration
correct; crystal calibrator “on-off”; “on-off” limiter; if. selectivity: crystal selectivity:
crystal phasing: bandswitch; and phono-jack.

Ten tubes plus 4H4.C current regulator, 5Y3 rectifier, and 0B2 voltage regulator: 6BZ6
(r.l.). 6BA7 (1st mixer), 6 AH6 (1st osc.), 6BE6 (2nd mixer), 6BJ6 (1st i.l.), 6BJ6 (2nd i.f.),
6AL5 (ANL and detector), 6BE6 (CWO/SSB detector); 12AT7 (Ist audio and “’S” meter
amplifier), and 6AQ5 (audio output).

Power consumption is 60 waits. Receiver operates from 110-120 volts, 60 cycle a.c.
Antenna input impedance is 50-300 ohms. Output impedance is 8 ohms.

Frequency response is 200 to 3000 cycles for communications purposes.

Housed in two-tone gray enamel finish. Measures 19%2” wide, 11%” high, and 15” deep.

Bottom and top chassis views of the National NC-300 amateur receiver. Careful oscillator design insures receiver stability.

October, 1955
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WHAT’S NEW IN AUDIO & HI-FI?

Cial alFoiD _-FI:.I:TIIIEE 11111 4
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THE 8th ANNUAL AUDIO FEATURE ISSUE

Everyone’s talking Hi-Fi . ..

Now, in its annual November Audio Feature Issue, RADIO &
TELEVISION NEWS brings you the most complete
roundup on Audio and Hi-Fi ever published.

Here’s an issue you won’t want to miss—an issue crammed
with authoritative fact-packed articles on amplifiers . . .

stereophonic sound . .

. tape recorders . . .

test equipment—

everything you need for top-level results. “Do-it-yourself”” Hi-Fi
fans will be particularly pleased with the array of
construction articles featured in this big issue.

HERE ARE JUST A FEW ARTICLE TITLES:

@ Buying a Hi-Fi Amplifier?

@® Tape Recording—Record and
Playback Losses

@ Stereophonic Sound—for the Home
@ Evolution of the Phonograph
@ Multiplexing for FM

@ A 100-Watt Amplifier Using the
6550 Tube

@ Hi-Fi Questions & Answers

@ Build a 13-Watt Infinite Feedback
Amplifier

@ An Audio Analyzer Kit
@® Tape Recorder Servicing

In addition, RADIO & TELEVISION NEWS will bring you
its regular complete coverage of every other phase of electronics
—AM, FM, TV, Radar, Microwaves, Industrial and

Medical Electronics.

DON’T MISS THE NOVEMBER AUDIO FEATURE ISSUE
OF RADIO & TELEVISION NEWS ON SALE OCTOBER 25

MORE JOBS
than graduates

Demand for our engineer-
ing graduates exceeds supply.
Effective placement service.
famed college established
Jan., March, June, Scpt.

Study in this world-

1884. Quarters start
Approved for “Veterans.

Bachelor Science degree in 27 months
Complete Radio Eng. course includes TV, UHF and
M. Also Mech,, Civil, Elec.,, Chem., Aero and
Adm, Eng.; Bus. Adm Acct. Small classes. Well-
eqmpped labs Modest costs. Prep. courses. Write

Jean McCarthy, Director of Admissions
“e, for Catalog, View Book and “Your
3 Career” Book.

TAPE RECORDERS

Tapes—Accessories
Nationally Advertised Brands ME’“TAPE
UNUSUAL VALUES Low Cost, High
Send for Free Catalog Q“a“ty Re.
cording Tape—.

DRESSNER n boxes op

Box 66RA, Peter Stuyvesant Sta., J oo
New York 9, N. Y. s,

(4 Be a ‘‘kev’” man. Learn how to send and

|!|"- recelve messages In code by teleZraph
and radio. Commerce needs thousands of

men for jobs. Good pay, adventure, in-

teresting work, Learn at home quickly

Lhrouah famous Candler "System. Qual-

for Amateur or Commercial Li-

BOOI\
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. TAPE RECORDER

V-M Corporation of Benton Harbor,
Michigan had added the Model 700 to
its line of tape recorders.

The new recorder is a dual-track
model which can be used as a p.a. sys-
tem as well as serving as a pickup from
radio, TV, phonograph, or any other
sound source. The unit incorporates a
precision tape index timer, dual speak-

er system, “record ready” light, auto-
matic shut-off, monitor switch, pause
button, multi-purpose dual input jacks,
dual output jacks, and a professional-
quality microphone.

Other features include 7% and 3%
ips tape speed control, volume level
control, individual bass and treble con-
trols, and a record “safety” switch.
The recorder is housed in a two-tone
gray case nmeasuring 9% " x 11%” x 16”.

SYLVANIA PHONO LINE
Sylvania Electric Products Inc. has
introduced two new phonograph units
which feature “surround sound with a
multi-dimensional effect.”
Both models, one a table set and the

other a console, are equipped with a
woofer and two 4” tweeters. The larger
speaker is front mounted. Audio-en-
gineered doors direct the music around
the room to create the feeling that
- the sound is surrounding the listener.
Frequency response is 40 to 20,000 cps.

RADIO & TELEVISION NEWS
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The record changer in the sets is
equipped to play all three speeds. The
pickup has a flip-over crystal cartridge
with two sapphire-tipped styli. The
console with a 10-watt amplifier has
been designated as the Model 969
while the table model is the 919.

AUDIC POWER AMPLIFIER

Tung-Sol Electric Inc., Newark 4,
New Jersey has developed a new audio
power amplifier which is specifically
designed for car vadic service. The
new tube, the 12AB5, is intended to be
used either singly or in push-pull for
the power output stage.

The design and ratings are directed
toward use in the 12-volt automotive
systems adopted by every large auto-
mobile manufacturer. Using the nine-
pin all glass miniature envelope, the
12AB5 is said to provide a wider mar-
gin of safety than previously avail-
able with the smaller seven-pin types.

EQUIPMENT CABINETS

Standard Wood Products Corp., 47
‘West 63rd Street, New York 23, New
York is now offering two matching
cabinets to housc audio equipment and
the associated speaker or speakers.

The Model 200A acoustic cabinet
features the company’s exclusive “Con-
centri-Vent” construction (damped
concentric vented reflex) for smooth
low-frequency response down to 30 cps,
a rigid T-brace assembly, and Kimsul
acoustic padding. )

The Model 200E equipment enclosure
has a universal mounting arrangement

to accommodate any combination of
electronic equipment, and a modern
open design for ventilation and con-
vection cooling.

Both enclosures are constructed of
3" select-grain stock. They are avail-
able in either fruitwood or mahogany,
provincial or modern styling. Each
cabinet measures 30” high, 24" wide,
and 17%"” deep.

For full details on these and other
cabinets in the company’s line, write to
George Entin, sales manager, in care
of the firm.

TEST RECORDS AND TAPES

Robins Industries Corp., 41-08 Bell
Boulevard, Bayside 61, New York has
added several new items to its “Dub-
bings” test products line.

Among the offerings is the D-110
test tape for 7% ips (5" reel) and the
D-111 for 15 ips (7”7 reel). Included in
the test tapes are head azimuth align-
ment signals, timing signals, and tests
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MODEL 80-T o

THE SERIES 80

"FISHER

FM-AM TUNERS

Here are America’s first FM-AM tuners with TWO meters for micro-
accurate tuning, just one of the many unique features that mark
THE FISHER Models 80-T and 80-R as the finest you can buy. They fol-
low deservedly the unmatched reputation of their predecessors, Models
70-RT and 50-R. The 80-T and 80-R are truly designed for the future.

Outstanding Features of THE FISHER Series 80

m The 80-T features extreme sensitivity (1.5 mv for 20 db of quieting.) m Separate
FM and AM front ends, completely shielded and shock-mounted. m Separate tuning
meters for FM and AM & 72-ohm, plus exclusive, balanced 300-ohm antenna inputs
for increased signal-to-noise ratio. m AM selectivity adjustable; AM sensitivity
better than 1 microvolt. m Inherent hum non-measurable. m Distortion below 0.04¢,
for 1 volt output. m 4 inputs, including separate tape playback preamp-equalizer.
m Six record equalization choices. m Two cathode follower outputs. m 16 tubes.
" (B0-R: 13 tubes.) m 8 controls including Bass, Treble, Volume, Function, Equaliza-
tion, Tuning, Loudness Balance, AFC. m Self powered. m Magnificent appearance
and workmanship. m Cuassis Size: 123” wide, 87%"” deep less knobs. 6" high
(80-R: 47 high.} m NOTE: Model 80-R is identical to the above, but is designed
for use with an external audio control such as THE FISHER Series 80-C,

MODEL 80-R MODEL 80-T

519950

MODEL 80-R

$16953°

MAHOGANY OR BLONDE
caBINET, $1795

Write For FULL Details

FISHER RADIO CORP.

21-23 44th DRIVE
LONG ISLAND CITY 1,N.Y,

FOR USE WITH EXTERNAL AUDIO CONTROL

www americanradiohistorv com
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FM TUNER 2%
World’s Best by LAB Standards

Fon almost two decades we have been producing audio equipment
of outstanding quality for the connoisseur and professional user.
In the cavalcade of FISHER products, some have proven to be
years ahead of the industry. THE FISHER FM-80 is just such a
product. Equipped with TWO meters, it will outperform any ex-
isting FM Tuner regardless of price! The FM-80 combines extreme
sensitivity, flexibility and micro-accurate tuning. Despite its full
complement of tubes and components, the FM-80 features an un-
usually compact chassis of fine design.  Chassis Only, $139.50

Mahogany or Blonde Cabinet, $14.95

Outstanding Features of THE FISHER FM-80

® TWO meters; one to indicate sensitivity, one to indicate center-of-channel
for micro-accurate tuning. ® Armstrong system, with two IF stages, dual
limiters and a cascode RF stage. ® Full limiting even on signals as weak
as one microvolt. ® Dual antenna inputs: 72 ohms and 300 ohms bal-
anced (exclusive!) ® Sensitivity: 114 microvolts for 20 db of quieting on
72-ohm input; 3 microvolts for 20 db of quieting on 300-ohm input.
® Chassis completely shielded and shock-mounted, including tuning con-
denser, to eliminate microphonics, and noise from otherwise accumulated
dust. ® Three controls — Variable AFC/Line-Switch, Sensitivity, and
Station Selector PLUS an exclusive Qutput Level Control. ® Two bridged
outputs. Low-impedance, cathode-follower type, permitting output leads
up to 200 feet. ® 11 tubes. ® Dipole antenna supplied. Beautiful,
brushed-brass front panel. ® Self-powered. ® WEIGHT: 15 pounds.
CHASSIS SIZE: 1234” wide, 4” high, 8V3” deep including control knobs.

Price Slightly Higher West of the Rockies
WRITE TODAY FOR COMPLETE SPECIFICATIONS

CORP. - 21-23 44th DRIVE - L. 1. CITY 1, N. Y.
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of frequency response, signal-to-noise
ratio, and flutter and wow. The D-100
test record tests the over-all perform-
ance of record players and their audio
systems including frequency response,
rumble, hum, flutter, wow, stylus com-
pliance, etc. The D-101 record tests
record player equalization. Both of the
records are 12" vinyl LP. A fifth item
in the new series is the D-500 test
level indicator, a simple, low-cost de-
vice for making audio voltage measure-
ments.

All of the products are supplied with
complete instructions for proper appli-
cation.

HOME STEREO SYSTEM

Ampex Corporation, 934 Charter
Street, Redwood City, California has
unveiled its stereophonic music system
for home use. The system is based on
the company’s Model 612 tape phono-
graph.

For stereophonic reproduction, the
Model 612 plays each of two separately
recorded sound tracks from a single
tape through two separate amplifier-
loudspeaker systems. Thus, music
originating on the left side of an or-
chestra is reproduced through the left-
hand loudspeaker and music from the

right of the orchestra is played through
the right-hand speaker. The result is a
sense of direction and depth on the
part of the listener.

The new tape phonograph can also
reproduce standard tape recordings
whether recorded at home or made
commercially. Accommodation is pro-
vided for both full-track and half-
track tapes. The Model 612 comes
without audio amplifiers or speakers so
that it can be connected into existing
high-fidelity systems. An additional
amplifier and speaker must be pro-
vided if stereophonic sound is to be
reproduced.

UNIVERSAL TEST SPEAKER

Dunwell Manufacturing Company of
Carlstadt, New Jersey is currently of-
fering a new, portable, low-priced uni-
versal test speaker with specially de-
signed test leads. .

The Model A6 has been designed to
permit service technicians to make
fast, simple audio tests on any televi-
sion or radio receiver or phonograph.
It can be used either in a customer’s
home or at the service bench, saving
the time and effort ordinarily required

RADIO & TELEVISION NEWS
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in removing and re-installing the orig-
inal speaker.

Tip jacks connect to the sturdy 4”
PM speaker, universal output trans-
former, 60 ohm field, and 90 ohm field.

The test leads will fit every type of
male or female speaker connection.

The speaker is housed in a grey
hammertone cabinet which weighs just
6 pounds.

FISHER CONTROL UNIT

Fisher Radio Corporation, 21-21 44th
Drive, Long Island City 1, New York
is now marketing a new “Master Audio
Control,” the Series 80-C.

Although the new unit includes
features normally found only in pro-
fessional studio consoles, it is designed
for simplicity of operation. The ‘“‘pro-
fessional” features of this unit include
complete mixing and fading facilities
for from two to five channels, tape in-
put to operate directly from the tape
playback head, sixteen combinations of
phono equalization, and accurately-
calibrated loudness balance control,
push-button channel selectors which,
in addition to selecting the audio in-
put channels, also operate the a.c.
power to auxiliary equipment, and in-

-~"W‘.|e ,.,ul"

.0@&0

dividual channel indicator pilot lights.

The Series 80-C is available with or
without a cabinet. Mahogany or blonde
enclosures are available at a nominal
charge. The company will supply full
specifications on this unit upon writ-
ten request.

AUDIOM LOUDSPEAKERS

Rockbar Corporation, 215 East 37th
Street, New York 16, New York is
handling the U. S. distribution of the
new Goodmans line of “Audiom” loud-
speakers.

Designed especially for p.a. or indus-
trial applications, electronic organs, or
as bass reproducers for 2- or 3-way
high-fidelity speaker system, the new
line comes in 50, 25, 20, and 15-watt
models.
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SERIES 80-C

T Took FISHER to improve on FISHER. When we introduced
I our Model 50-C Master Audio Control three years ago it was
immediately acclaimed the finest instrument of its type. Like its
renowned counterpart, the new FISHER Master Audio Control,
Model 80-C, represents another milestone in engineering excellence,
ease and flexibility of use, and workmanship of a quality normally
encountered only in broadcast station equipment . . . these are its
outstanding characteristics. It took FISHER to improve on FISHER.
Chassis Only, $99.50 * Mahogany or Blonde Cabinet, $9.95

Remarkable Features of THE FISHER 80-C

® Professional, lever-type equalization for all current recording charactere
istics. ® Seven inputs, including two Phono, Mic and Tape. ® Two cathode-
follower outputs. ® Complete mixing and fadmg on two, three, four or five
channels. ® Bass and Trebie Tone Cuntrols of the variable-crossover feed-
back type. ® Accurately calibrated Loudness Balance Control. ® Self-powered.
® Magnctically shielded and potted transformer. ® DC on all filaments;
achieves hum level that is inaudible under any conditions. ® Inherent hum:
non-measurable. (On Phono, 72 db below output on 10 mv input signal;
better than 85 db below 2v ocutput on high-level channels.) ® IM and
harmonic distortion: non-measurable. ® Frequency response: uniform, 10 to
100,000 cycles. ® Separate equalization and amplification directly from tape
playback head. ® Four dual-purpose tubcs, all shielded and shock-mounted.
® Separate, high-gain microphone preamplifier. ® Push-Button Channel-
Selectors with individual indicator lights and simultaneous AC On-Off
switching on two channels (for tuner, TV, etc.) ® Master Volume Control
plus 5 independent Level Controls on front panel. ® 11 Controls plus 5
push-buttons. ® Three auxiliary AC receptacles. si1zE: Chassis, 12347 x 734~
x 447 high. In cabinet, 13-11/16" x 87 x 514~ high. Skipping weight, 10 pounds,

Prices Slightly Higher West of the Rockies
WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORP. - 21-23 44th DRIVE - L. 1. CITY 1, N. Y.
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FOR THE FULLEST ENJOYMENT
OF YOUR HOME MUSIC SYSTEM

MIXER-FADER * Model 50-M

NEW! Electronic mixing or fading of any two signal
sources (such as microphone, phono, radio, etc.) No
insertion loss. Extremely low hum and noise level. High
impedance input; cathode folhlower.output. 12AX7 tube.
Self-powered. Beautiful plastic cabinet. 0nly $19.95

PREAMPLIFIER-EQUALIZER - 50-PR-C
WITH VOLUME CONTROL
50-PR-C. This unit is identical to the 50-PR but is
equipped with a volume control to eliminate the need
for a separate audio control chassis. It can be connected
directly to a basic power amplifier and is perfect for a
high quality phonograph at the lowest possible cost.

New, Low Price $1 9.95
HI-LO FILTER SYSTEM - Model 50-F

Electronic, sharp cut-off filter system for suppression of
turntable rumble, record scratch and high frequency
distortion — with e¢bsolute minimum loss of tonal range.
Independent switches for high and low frequency cut-off.

Use with any hi-fi system. New, Low Price $24.95

PREAMPLIFIER - Model PR-5

A self-powered unit of excellent quality, yet moderate
cost. Can be used with any low-level magnetic cartridge,
or as a microphone preamplifier. Two triode stages.
High gain. Exclusive feedback circuit permits long out-
put leads. Fully shielded. Uniform response, 20 to 20,000
cycles. The best unit of its type available.

only $10.95

QUALITY IS NO ACCIDENT...

B At Fisher Radio Corporation we never take chances with quality. All materials
go first to the Incoming Inspection Department and any that do not meet our
rigid requirements are returned to their manufacturer. In addition, inspection
oceurs at many points during production—irom the original, blank chassis to
the final, assembled unit, assuring correct assembly and wiring. Our Test Depart-
ment is staffed with a highly-trained group of technicians. Finally, equipment
already packed for shipment is selected at random and given a complete inspec-
tion and electrical test in our Engineering Laboratories to keep Quality Control
at a constant, high level. In truth, FISHER quality is no accident.

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP. * 21-23 44th DRIVE * L. 1. CITY 1, N. Y.

)
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To afford the utmost exactness in
meeting specific use requirements,
many of the units are available in a
choice of different resonant frequen-
cies. Two are provided with simple
means whereby the user can inter-
change cones. In this way a cone may
be selected to provide a fundamental
resonance which most closely matches
the application need.

For complete specifications on this
new line, write the U. S. distributor.

RECORDER MICROPHONE

Awmerican Microphone Company, 370
South Fair Oaks Avenue, Pasadena,
California is now offering a new series
of low-cost, high-quality tape recorder
microphones to the trade.

These microphones, which are suit-
able for paging systems and general
purpose work as well as tape record-
ing, are small in size (3% "x2%"x1%4¢"),
light in weight (2 oz.), rugged, and
high in performance. They are avail-
able with either shielded crystal or
ceramic elements.

The crystal type has a response of
100 to 7000 cycles and an output of —55
db. The ceramic type's response is
from 100 to 6000 cycles with an output

of —62 db. The impedance is high
in both types. They are omnidirectional
and are available in either grey or
beige.

UTAH SPEAKER LINE

Utah Radio Products Co., Inc., 1123
East Franklin Street, Huntington, In-
diana is now offering a new. complete
line of single cone and coaxial speak-
ers which has been designated as the
“Fabulous G Series.”

Available in 8", 12", and 15" sizes in
the single-cone models and in 12" and
15" sizes in the coaxial models, the
series features heavy Alnico V mag-
nets, spring clip solderless terminals,
rugged seamless cones, and a mar-
resistant finish over heavy cadmium
plating.

Complete descriptive material on this
new line is available from the com-
pany or from all local Utah represen-
tatives.

RECORD PROTECTION
Beyland Engineering Company, P.O.
Box 53, Yalesville, Conn., is now offer-
ing a new liquid product which helps
to keep records clean and properly lu-
bricated.

RADIO & TELEVISION NEWS
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Tradenamed “Quiet,” the new prod- !

uct prevents static build-up and mini-
mizes pops and ticks in microgroove
records. Static, needle hiss, and sur-

gﬁ = &s% @gg' 5

face noises are stonped,
extended, and better record tone is ob-
tained, according to the company.

The product comes in kit form which
includes a 5 ounce bottle of the liquid,
an applicator. case, and necdle brush.
One bottle will treat both sides of 200
ten-inch records.

National distribution is being han-
dled through Ercona Corp., 551 Fifth
Ave., New York, N. Y. Full details are
available either from the manufac-
turer or the distributor.

NEW CRESCENT PLAYER

One of the featured units in the
Crescent Industries, Inc. line of phono
players is the Model A644.

This portable automatic phonograph
is housed in a Riviera and Sky Blue
leatherette trimmed all-wood case. The
instrument features two speakers, a
three-speed “intermix’ changer, sepa-
rate volume and variable tone controls,
as well as an automatic “last record”
shut-off.
full details on the Model A644

For

v :
S

and other instruments in the current
line, write the company at 5900 W,
Touhy, Chicago 31, Illinois.

GENERAL RADIO Z-Y BRIDGE
General Radio Company, 275 Massa-
chusetts Avenue, Cambridge 39, Mas-

sachusetts is now offering a new audio- |

frequency impedance measurement in-
strument, the Type 1603-A “Z-Y”
bridge.

The bridge can be balanced for any
impedance connected to its terminals.
From short circuit to open circuit, real
or imaginary, positive or negative, a
bridge balance can be obtained with
case. The nominal accuracy of the
bridge is 1 per-cent over the frequency
range from 20 cycles to 20 ke. The
bridge reads directly the resistive and

(Continued on page 106)
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PROFESSIONAL SERIES

THE FISHER

25-Watt Amplifier - Model 70-AZ

® Offers more clean watts per dollar at its price than any amplifier made.
The 70-AZ has 214 times the power of ‘basic’ 10-watt units. OUTSTANDING
Features: High output (less than 149, distortion at 25 watts; 0.05% at 10

THE FISHER

watts.) IM distortion less than 0.5%
at 20 watts; 0.29 at 10 watts. Uni-
form response 0.1 db, 20-20,000
cycles; 1 db, 10-50,000 cycles. Power
output constant within 1 db at 23
watts, 15-35,000 cycles. Hum and noise
virtually non-measurable (better than
95 db below full output!) Includes
FISHER Z-MATIC at no additional
cost. sIZE: 418" x 1434” x 614" high.

§$99.50

Master Audio Control - Series 80-C

THE FISHER

30-Watt Amplifier

B The new 80-C is so versatile in
function, so clean in design and
performance, that it will meet your
every need for years to come.
Truly, the 80-C is designed for the
future. Complete specifications on
this remarkable new control center
will be found in the third adver-
tisement in this series.
Chassis Only, S99.50
Mahogany or Blonde Cabinet, $9.95

- Model 50-AZ

B “Of the very best!”—Figh Fidel-
ity Magazine. Will handle 100
watts peak. World’s finest all-tri-
ode amplifier. Uniform response
within 1 db from 5 to 100,000
cycles. Less than 1% distortion at
50 watts. Hum and noise content
96 db below full output—rvirtually
non-measurable! Oversize compo-
nents and quality workmanship in
every detail. Includes FISHER
Z-MATIC, at no additional cost.

§159.50

Prices Stightly Higher West of the Rockies
WRITE TODAY FOR COMPLETE SPECIFICATIONS

£ ]
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"HI-FI FM-AM TUNER

AND 10 WATT
P.P. GVG AMPLIFIER

BOTH FOR

495

9 TUBES-PLUS
2 RECTIFIERS

PHONO INPUT
New Hi-Fi self-powered FM-AM tuner with 10 watt amplifier (push- pull 6V6's) on

separate chassis, All you need is a record changer and speaker to have a complete
home music system. 3 ft. cable connects tuner to amp. Tuner has lnput for crystal

phono. (If changer with v.r. cartridge is purchased, we will include the necessary
pre-amp, no charge.) Tuner has 6 tubes: 12AT7, 6BE6, 2—6BA6, 6AT6, 6ALS and
6X4 rectifier. Amp has 2—6V6’s, 6SN7 and rectlfler Full superhet circuit with AVC,

3 position tone control, 97 illuminated slide rule dial, escutcheon and knobs. Stick
loop antenna for AM. Radio-FM-AM, phono selector switch, tone control, volume- con-
trol on tuner. Response 50 to 17, 500 cps. Receives broadcast 540 to
FM 88 to 108 mc. Output matches any of the speakers shown above. No.
tuner and amplifier complete. Ship. wt. 22 Ibs. Sale price, $44.95. CU-14Y 3127
coax speaker, $10.00 extra; 15" coax speaker, $20.00 extra.

9-TUBE HI-FIDELITY

{2 Watts Audio $39
SPEAKER

Dual Tone Gontrols
REGEIVES BROADCAST 550 TO 1650 K.G.

Jackson AM9A, 12 watt hi-fi audio amplifier and
broadcast tuner combined, Less than you would pay
for the amp alone. Push-pull 6V6’s.” Response 30
= to 15,000 cps. Inputs for crystal or ‘v.r. phono and
8 2 2 irygfal tor dynar{nci m|kd Separate bat\sf‘ bo;ﬁt I:md‘
reble tone contrals, radio-phono switch. ielde

JACKSON AM9A output matches 3.2 or 8 ohm speaker. Heavy duty
mil power trans. illuminated slide rule

dial. 3 gang condenser with tuned R F. and loop ant. Receives 550 to 1650 kc. Size,
13”7 x 912" x 6" hi bes: 2—6BA6, 6AUE, 6BE6, 6SN7, 6AT6, 2—6V6 and
5Y3. Knobs, escukcheon, d:agram and instructions included. Model AM9A. Ship. wt,
égol%sd Satle price, $39.95. CU-14Y 12" coax speaker, $10.00 extra; 15” coax speaker,

b extra.

11-TUBE FM-AM HALLICRAFTERS

Regular $89.50 §
McGEE’'S SALE PRICE 69
* HIGH FIDELITY SPEAKER
% AUTOMATIC FREQUENCY CONTROL

S- 7BA 11 tube FM-AM supers
Size 73" x 12127 x 117
tubes, knobs, escutcheon,
diagram and instructions. Receives broadcast 5S40
to 1700 kc, plus FM 88 to 108 mc. AFC holds
FM stations Output transformer

Hallicrafters Model
het custom chassi
deep. Complete with

A " matches 3.2 ohm gr 50 Hblgh fidelity re-

n sponse, 50 to 14,000 cps. Bass boost tone con-

HALLICRAFTERS S-78A ol. A full 11 tube transformer powered chassis
with push-pull 6K6& audio. This chassis found in $400 to $600 radio combinations.
Has input for crystal phono pickup. Self-powered preamplifier necessary for G.E.

variable reluctance cartridge, $3.95 extra.
S-78A Hallicrafter 11 tube FM-AM chassis. Ship
Cu-14Y, 12”7 COAX SPEAKER $10.00 EXTRA.

p. wt. 22 lbs. Sale price..... $6
15”7 COAX SPEAKER $20.00 EXTRA,

McGEE OFFERS $100,000 STOCK OF CUSTOM RADIO CHASSIS

NEVER BEFORE AT SUCH LOW PRICES! EVEN SAVE ON COAXIAL SPEAKERS AND RECORD CHANGERS

cps. Full
high frequency tweeter.
your radio or amplifier.

No. Cu-14Y.
P15-CR, 15”7
and up to 17,500 cps.
cially made, coaxially suspended S5’
network. Only two wires to connect.
regular $62.50 list speaker.

12 AND 15 INCH COAXIAL P.M.

51295 52395

Model CU-14Y

Mode!l CU-14Y, 12" high fidelity coaxial PM speaker.
6.8 oz, Alnico V magnet in the
Built-in crossover network.
Matches 3.2 to 8 ohm output.
with many cheap speakers that are offered.
sale price $12.95 each, two for 525,00
high_fidelity coaxial
Fuli 2114 oz. Alnico V magnet in the 15”7 woofer.
high frequency - Built-in er
NMatches 3.2 to
Model P15-CR, McGee's Sale Price, $23.95.

McGee’s Famous

HIGH FIDELITY SPEAKERS

12-Inch 15-inch

Model P15-CR

Response from 30 to 17,500

Special coaxially suspended
Only two wires to connect to
Dan't confuse this speaker
is a fine quality speaker. Stock

12" woofer,

This

PM speaker, Response down to 20 cps.

Spe-

8 ohm output transformer. A

WITH RPX-050 G. E.
CARTRIDGE

speeds and all 3 sizes.

1312” x 12”.

Ship. wt, 12 Ibs. Sale price. . ....

WEBCOR 3 SPEED CHANGER

$2995

114-43, Webcor 3 speed automatic record changer with
G.E. RPX-050 variable reluctance cartridge.
Shuts off after
neutral position to prevent damaging drive wheels.

last record. Has

Plays all

Size,

29.95

Imported Sale
from England Price
Less Cartridge

in England, Intermixes 10" 127

4 pole motor

any popular cartridge.

Treasure’’ cartridge, $58.95.

"REGULAR $65.00 LIST CGLLARO

3 SPEED HI-FI CHANGER

Regular $65.00 list Collaro Model 3/532, 3 speed automatic record changer made
and records of the same speed.

and weighted turntable with molded
spring to shift weight of tone arm for LP and
143/4” long, 121/3” wide and 43/4" above motor board, 27%/a”

in grey, cream and gold hammertone finish.

below. Available
Regular net, $48.75. Special sale price,
spindle $3.30 extra.  3/352

Collaro changer with

895

Constant speed
pallet. Compensating
Std. records. Plug-in head will hold
Ship. wt. 20" Ibs.
less cartridge, Large 45 RPM
G.E. RPX-052A ‘‘Golden

$38.95,

RC-80 WITH GE

RPX052A 56851

RC-80 Garrard, 3 speed automatic rece
ord changer. Shuts off after last record,
Heavy 4 pole AC motor and weighted
turntable gives constant speed. Muting
switch silences pickup during change
cycle. Separate plug-in head to fit all
cartridges. 1314” wide, 151" deep
and 8” high. 21" below motor board.
Net price, less cartridge, $48.51, with
flip-over crystal cartndge, $52.46, with
G.E. RPX-052A ‘‘Golden Treasure!’
cartridge, %$68.51. 45 RPM

spindle
3.43 extra.

ENGLISH GARRARD CHANGERS

RC-90 w. GE RPX052A s881‘

RC-90 Garrard ‘‘Crown’’ 3 speed auto-
matic record changer. Al! of the features
of the RC-80 plus adjustable speed con-
trol to regulate speed faster or slower
on all 3 speed settings. Has manual
position for playing single records. Sep-
arate plug-in heads to fit all cartridges.
1517 long, 1335”7 wide, 534" above
motor below. Finished in
cream and brown. Ship. wt. 19 Ibs.
Net price, $68.11, less cartridge,
flip-aver crystal cartridge, $72.06,
G.E. RPX-052A ‘‘Golden Treasure'’ car-
tridge, $88.11. 45 RPM spindle $3.43

RT-2iMA $49.95 KL-27X $39.95 $59 95 $59.95
21" MAHOGANY V2 DOOR TV-PHONO CABINET $49.95

RT-21MA, Mahogany Television-Phono combmatlon cabmet with half doors, for 207
and 217 TV echassis and record changer. 3612”7 high, 3914” wide and 22"
Baffle cut for 12" speaker. TV compartment 21152" hlgh 211/4" wide and 19” deep
will hold most 207 and 21” chassis. Changer shelf 157 x ” with 9”7 height clear-
ance. Ship. wt. 75 Ibs. Sale price, only $49.95. 21”7 gold trlm plastic safety shield
and mask to fit cabinet, $6.95 extra.

” "
247-27" MAHOGANY TV CABINET $39.95
Large mahogany open face cabinet for 27”7 r 24 television chassi
303/" wide and 2414” deep. Will hold a TV chassis 29”7 high,
deep. Offered at a fraction of the manufacturer’s cost. Limited quantity available.
Mas room for 8” or 10" speaker. This cabinet and other TV cabinets listed m:ght
also be converted to a high fidelity speaker baffle. Stock No. KL-27X. Ship, wt. 90 |
Sale price $39.95. Blank front panel available at $5.00 extra.

27" Mahogany Full Door Cab. 27" % Door Mahogany Cab.
$59.95 5 5

44" high,
297 wide and 23127

{a) No. 27-MaA. Mahogany with full doors {b) No. 27-34MA. Mahogan with 3
for 21’7, 24’ and 27" TV. 43" h. 30‘/4" doors for 21", 24" and 27g” syets. 43" 44
w. ”23 deep. Chass:s area 273/45" 31347 w. 23/4" deep. Chassis area
257 h. 181" deep e for 107 271/2" w. 263/4" h. 21" deep. Bafile cut
speaker. A beauhful cabmet that cost for 2 10" speakers, Wade for one of
the factory over 5100 Made for a $600 America’s largest TV builders. Cost over
set. Ship Ibs. Sale price $100. Ship. wt. 90 Ibs. Sale price

$59 95. Blank panel 55 00 e Blank pane! $5.00 extra.

6-TUBE, 2-BAND RADIO KIT $14.95
6-18 MC 550-1650 KC

6 tube, 2 band AC-DC radio kit, complete with speaker and
plastic cabinet. Papular with schools and colleges for training
in radio. Receives broadcast and 6- mc shortwave, Full 2
gang superhet wnth 5" speaker and slide rule dial. A complete
kit with tubes: 12K8, 2—12SK7, 125Q7, 50L6 and 35Z5, dia-
gram and instructions. Cablnct 13” x 63/4” x 61/37. Shlp wt.
12 ibs. Model ME6-2, Net $14.

xtra.

McGEE RADIO COMPANY

TELEVISION CONSOLE CABINETS AT LESS THAN FACTORY COST!

FOR YOUR 'l'V CHASSIS—MODELS FOR 27 INCH TO 16 INCH

$29 95 819, %
17” FULL DOOR 5$29.95
Fig. (e) No.

full doors. 36" h., 24”7 w,, 213/4” deep,
Chassis area 22” w., 173" h., 1833"
deep. Blank panel. Holds 177 TV easily.
Baffle cut for 10” speaker. Ship, wt.
80 Ibs. On sale at less than it _cost a
famous TV factory. Sale p $29.85.

DELUXE 21

No. NRT-21M, Deluxe piano finish

high, 4 i deep. Baffle cut for a 12” speaker. TV chassis area
1” high, 2312” wide an 197 deep. Changer shelf 157 x 177 with 97 height
clearance. Ship. wt. 90 ‘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
37127 high,
TV chassis area 2012" high, 231" wide and 181/5” deep.
Shipping weight 85 Ibs.
TV cabinet, same as above, Sale price, $19.

No. MT-210, mahogany 21” TV cabinet. same as above, Sale price, $19. 95,

No. BT-210, blonde oak 217

open front, no blank panel furnished.
No. WT-210, walnut 21”

CHASSIS

- . N N
NRT-2IM 859.95

MAHOGANY TV-PHONO CABINET
mahogany combination radio-phono-TV cabinet for
Beautiful full dnor style with matching front panels. 37

TV cabinet.

ey sy ey S o

et

BT-200 $22.95
17" with PHONO DRAWER $19.95

Fig. (g) SE-21, 177
net with phono drawer 407 h.,

mahogany TV cabi-
24" w.

181/4" deep, Blank panel. TV chassis
area 19” h., 201/2” w. Changer drawer
193/3” wide, 137 eep. Baffle cut for
10" speaker Ship. wt, 75 Ibs. Sale
price, $19.

247 wide and 201" deep.
Baffle cut for 10’ speaker.
Sale price, $22.95.

F.0.B. KANSAS CITY
SEND 25%, OR FULL
REMITTANCE WITH ORDER.
BAL. SENT C.0.D.

sigisgn. 3-SPEED AMPLIFIED PLAYER KIT $10.95
2 TUBE AMPLIFIER—8” SPEAKER

New, 3 speed amplificd record plaver kit for only $10.95.
12"

covered cabinet 915"
speaker, all-play

holes to drill.
to assemble.

Sale price, $10.95.

TELEPHONE VICTOR 5092
1903 McGEE ST., KANSAS CITY, MISSOURI

PRICES

separate tone and volume controls,
motor
Just fasten parts in cabinet.
Complete with simple, easy to follow instructions and all
necessary items to build this 3 speed record player.
at less than the cost of the parts. Ship. wt. 15 Ibs.

Leatherette
Wired 2 tube amplifier with
70L7 and 7ES_tubes. Heavy 8"
and turntable. Cabinet is pre-cut, no
only a few minutes requnred

1815%” high.

Buy this player kut
Model No. RP-743K
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AMERICA’S FINEST VALUES IN “LOW COST” HIGH FIDELITY

NEW MODEL HF-20-20 WATT HI-FI AMPLIFIER—NOW ONLY $22.95
20 WATT HI-FI AMPLIFIER—SALE PRICE $22%
RESPONSE 30-15,000 CPS—PUSH PULL 6L6 OUTPUT—TWIN TONE CONTROLS
INPUTS FOR MIKE AND CRYSTAL OR V.R. PHONO PICKUP
With CU-14Y, 12” Coax Speaker.....
With PI5-CR, 15” Coax Speaker. ....
wnh Imperial IV Speaker System. ...
e wnh SP-12125 CR Speaker System.
*'With HF-33GE Speaker System...........
(Add $1.00 for HF-30 Instead of HF-20)

| Model HF-30, Same as HF-20 with Heavy Output Trans. Rated at 30 Watts Power
Response 30-15,000 CPS. Ship. Weight 20 Ibs. Sale Price
Astatic JT-30 Xtal Mike and Desk Stand $9.97 Extra

f e o e e S e e — — — — —— — — — —— — — ———— —— —— —— —— — —

A tremendous High Fidelity amplifier value. Response 30 to
15000 cps. Electronic bass and treble boost by separate tone
controls. Use this amplifier with any record changer having
crystal or variable reiuctance cartridge, radio tuner or high im-
pedance crystal or dynamic microphone. 20 watts power output.
Use with any 4 or 8 ohm speaker or 250 ohm line. Chassis size,

..$32.85
.. 542,95
..$39.95

$44 95 734&” x 101/5” x 71/ high., Complete with tubes; 2—6L6, 2—
D000 00 6C4, 12AX7 and SUA4G. This is a terrific value. A ready to use
high fidelity. amplifier at less than the cost of a kit. Ship. wt.

.$69.95

17 Ibs. Wodel
price, $22.95.

This amplifier is recommended for use with the speaker systems

described below, as well as .he 12" and 15" coaxial PM speakers

I shown on the opposite page. HF-20 amplifier with CU.14Y, 12"
coaxial PM speaker, $32.95; with P15.CR, 15" coaxial PM

| speaker, $42.95; with Imperial IV speaker system, $39.95; with
SP-12125CR speaker system, $44.95; with HF.33GE spcaker

I system, $69.95. If the HF-30 amplifier is desired, add $7.00 to
the above combination prices.

HF-20, 20 watt Hi-Fi amplifier, McGee's sale

$20.95

25 WATT HI FlI SPEAKER SYSTEM
2-12” Woofers
2-5” Tweeters
Power Supply
and L-C Cross-

SALE PRICE

24%

over Network
25 watt, High-Fidelity Dynamic Speaker Sys-
tem, complete th 2000 cycle genume ine

tance cr work, two
12" waofer speakers, two 5 h-gh frequency
tweeter speakers and separate 110 voit AC
power supply for only $24.95. Frequency
response 20 to 18,000 cps. Both the woofers
and the tweeters are fine quality dynamic speakers with fields excited to saturation
by the power supply. Tweeters are specially made with cones designed to respond
only to the high frequencies of the audio spectrum. The 2000 cycle cross-over net-
work is of the high quality inductance-capacitance type which prevents frequencies
below 2000 cps from entering the tweecters and eliminates _frequencies above 2000 cps
from the woofer circuit. The cross-over network system is simple to connect to_any
4 or 8 ohm output of your high fidelity audio amplifier or radio. No. SP-121250R
High Fidelity Dynamic Speaker System. Ship. wt. 15 Ibs. Sale price, $24
No. $PS-12125, High Fidelity Dynamic Speaker System, as described abov% Ibut less
ale price,

;hlc‘ZS%oO cycle cross-over nefwork and with a separate attenuator control.
.95,

ldeal for use with HF-20 and HF-30 amplifiers described above.

HIGH FIDELITY SPEAKERS
8" BLUE STREAK ...................$ 6.95
15" BLUE STREAK WOOFER .$16.95

Model HF.8), 8”7 ‘‘Blue Streak,’”” High Fidelity wide

range speaker. This one speaker properly baffled will

give ex lent response to both high and low frequencies

and terrific response through the very important middle

nge Has 6.8 oxz. Alnico V magnet with wide range

ohm vmce coil. Response essentially flat from 35 to 12,500 cps.
amplifiers and professional music systems. Ship. wt.

curvelincar cone and 8

HiF- woofer. Has a 141/ oz. Alnico V magnet
with curvelinear one piece cone and 114”, 8 ohm voice coil, Will give good respanse
from S0 to 9500 cps. Takes 15 to 20 watt peak. Ship. wt. 12 Ibs. Sale price, $16.95.

2000 CYCLE L-C NETWORK $4.95
EXTRA—MODEL 4401 UNIVERSITY
TWEETER $14.70

Model CR-2000, 2000 cycie L-C type crossover network.
Regular $9.95 nect, only $4.95 cxtra when purchased
with ecither of the ‘‘Blue Streak’’ speakers and the
Model 4401 UnlverSICy tweeter.

4401 single tweeter. Frequency res
sponse 2000 to 15,000 cps. ldeal for use with ‘‘Blue
Streak’’ woofer and CR-2000 cross over network. Net
price $14.70,

FAMOUS STANDARD COIL CASCODE TUNERS

TV-2000 series Standard Coil cascode tuners
SALE PRICE

shaft length desired. Stock No. E:

TV-2000-3.
Sale prlce $12.95 ecach, 2 for 2 FOR $25.00

001-7, 41 mc Standard Coil cascode 12 channel tuner with 13th position for
use thh scparate. UHF  tuner, alt With tubes 6BQ7 and 6J6. Used in

Sentinel, MW, Arvin, etc. Sale price, 512
Matching knebs for Standard Coil tuners. set No. SCK-2 for fine tuning and channel
Either set only 59¢ a pair.

selector, Set VCK-2, matching volume and contrast knobs.
i UHF CONVERTER
!
i
1

Tunes 12 channels (2 thru 13). For 21 mc
1.F. circuit, This tuner WIH give 2 to 1 better
reception than the old pentode type. Many
servicemen replace atll older tuners with this
cascode model. Avallable with either 27" or
41/3” shaft length. A tremendous purchase
makes our low $12.95 price possible. Specify

TUNERS $2.95
3 FOR $7.50

Take your choice of any of
these three UHF converter.
tuners at $2.95 each, 3

for $7.50. (1) Mallory ln-
ducto tuner with 6A nd
< 1N72 diode. Thls |s a

complete UHF osc- tuner similar to the one used by Mallory in a converter and by many
set manufacturers in their UHF TV sets. (2) CBS-Columbia single channel UHF con-
verter intended for use in UH11 and UH12 CBS TV scts. Complete with 6AF4 tube.
(3) Small compact UHF converter tuning asscmbly with 6AF4 tube and diode. Many
applications for this in UHF. Your choice, $2.95 each, 3 for $7.50.

TELEVISION BOOSTER CLEARANCE SALE

Clearance sale on VHF television boosters far channels 2 through
13. RMS, Mode! SP-5, metal case,- brown werinkle finish. Continu-
ously variable tuning, 6AKS tube. ldeal for late model sets $4 95
with cascode front end. Sale price..............

RMS Model SP-6, brown plastic case. Same ‘as 5P’5 except $4 95

has variable gain control. (Pictured.) Sale price. .
McMurdo-Sitver GB-6B continuously variable,

FM band. 6J6 tube, brown plastic case. Sale pr
Standard Coil B-51 printed circuit booster. $6 95
GAKS tube, brown plastlc jcascol sale pncc. s e

McGEE RADIO COMPANY

PRICES F. O B. KANSAS CITY

SEND 259 FU
REMITTANCE WITH ORDER.

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 Juke Box tone quality in your own home. Strictly High
. Three speakers all connected to a 600 cycle frequency
ing network, so that only 2 wires feed the system from any
4 radio or amplifier. A variable tone compensating
control mcorporated in the circuit makes brilliant highs or boomy
lows to your own taste. Any amplifier that you now have will
give you a much wider selection of acoustical arrangements with
this speaker system. The 3-way system is shipped ready to con-
nect to your amplifier or hi-fi radio. Equipped with a General
Electric 12” woofer, an 8” famous G.E. 850 plus a 10” middie
range speaker. Frequency response 30 to 15,000 cps. Take your
choice of cabinets; blonde oak, walnut or (Speclty
fi high, nd 207
HF-33GE, sale price, $49.95,

Stock No.

Model HF-44GE, console speaker system, same as above except has a heavy duty
127 G.E. PM Model 1201, plus 8" G.E. PM Model 850, 10” mid-range speaker and
5” hard cone tweeter. Sale price, $54.95. (Specify cabinet finish.)

Model HF-S55GE, super deluxe quahty console speaker system, same as HF-33GE
described above, except has 15 oz. Alnico V magnet woo(er, 107 miderange
PM speaker and Model 4401 Umversnty horn type tweeter. All 3 systems incorporate

600 cycle L-C type crossover network with variable tone compensating control. Model

HF-55SGE, Sale price $69.95 (specify cabinet finish).

NEW IMPERIAL 1V
with General Electric

8 in. HIGH FIDELITY $1995

SPEAKER
IMPERIAL 1V, High fidelity
ic

New 19S5 Model

speaker system with General Elect
speaker. Housed in a high quality leatherette
covered plywood cabinet 10” x 10

Use as an auxiliary speaker
The IMPERIAL 1V

tong. Fully enclosed; covered on all s:des except back.
or with any high ﬁdehty radio, amplifier or home music system,
contains a General Electric Model 850 extended range hlgh ﬁdel:ty 8” PM sneaker
with 6.8 oz. Alnico V magnet and curvelinear cone with ohm voice coi
57 tweeter. Response 50 to 15,000 cps. Model IV Imperial $19.95. Ideal
with HF-20 and HF-30 amphfers described above.

LN N _§ N N | I B N u N N 8 N N N N N N N N |

LOW COST 8 WATT
HI-FI PHONO AMP

Push-Pull Output. Thordarson HI-Fl Qutput =S
Tran, 12" Woofer and 5” Tweeter.

McGee's 1995

Sale Price..........

Another outstanding McGee value. 8 watt low cost Hi-Fi phono amplifier for use with
2 3N crystal phono pickup. Approx. 1 volt input gives 8 watts audio. Features push-pull

35C5 output and 12AX7 tubes, 12” dynamic woofer and S” dynamlc tweeter. Voltage

doubler power supply gives extra power. Amplifier size, 47 x 93/ x 45k" high.

Heavy shielded Thordarson Hi-Fi output transformer. Response 30 to 12,000 cps.

and a
lur use

Amplifier is ready to use. Complete with tubes and speakers. (Does not have gain
for mike.) Use as a record player amplifier. Stock No. HF-8, 8 watt amplificr and
speakers, smp wt. 14 Ibs. Sale price, $19.95

Model HF-S, HF-8, oxcept S watts output and equipped with a singie 127

dynamic spenker sale price, $14.9

3-STATION MASTER
SUB-STATIONS $3.95 EACH

16

Powerful 3 station master. Chrome plated metal case
712" x 67 5”. 3 tube AC-DC amp. Press-to-talk switch
on “top, Volume control, switch and stati n selector on
side. Master is quiet except when call swi is pressed
at sub. Use with one to 3 subs. WMode! MPM A3, Ship.
wt. 10 Ibs., $16.95. Watching sub- stat n PM-AS5. with
5” PM and call-back switch, $3.95 3 f or $10.00.
Requires 3 wire intercom cable, 51 95 per 100 ft.;

o —— 500 ft. for S8.
------------—----------'

CROSLEY 1
FM-AM TUNER !

AUDIO AMPLIFIER IS REQUIRED TO OPERATE A SPEAKER
Model 362-2, 6 tubes Crosley FWM 'AM tuner. Receives broadcast 550 to 1600 ke, FM
88 to 108 mc. With tubes; 3—6BA6, 6BE6G, 12AT7 and 6T8. Power this tuner from
your audio amplifier or TV se (6.3 v. filament and 125 to 180 v, at 20 mils “8" l
voltage required.) Chassis 51/2 x 103/4"” x 534" high, Illuminated slide rule dial 83/5”
long. 4 position switch selects FIVI AM, TV or Phono. One-half of 6T8 used as pres
amp for variable reluctance pickup. Has no volume control.
or hi-fi_ amp. These are new Crosley FM-AM tuners that cost over 0.
Model 362-2. plete with escu n, knobs, diagram, instructions and parts Ilst.l
Ship. wt. 9 lbs. Sale price, $19.99.
Crosley 362-2VC, same as above but has velume contro! and power supply added to
make a self-powered AM-FM tuner. Ship. wt. 10 Ibs. Sale price, $24.99. l
Note: An Audio amplifier is required to operate these tuners thru a speaker.

 KaNsas ciTy TELEPHONE VICTOR 5092
1903 McGEE ST., KANSAS CITY, MISSOURI

OR

October, 1955
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Your TRIAD parts
distributor can supply .

your TV replacement
needs

with TRIAD'S -~ -
complete line'ﬁf o
television _répl;i\c\eméﬁt :
‘,transfqrm:‘e‘rs*‘ |

- . " A3

BN y
W N

including these 5 new

*correct replacéw@éhté e
Just added to the . ..
TRIAD line .

AT T

TRIAD

p-66
Zenith
*Correct
Replacement

D-54 List Price $6.50 *Correct Replacement for
RCA 77833.

List Price $9.00 *Correct Replacement for
_ Travler TV-X-107,\10’8, 110, 113, 114.

D-58 List Price $9.00 *Cpfrect Replacement for
Zenith 8-21219. . *

D-59 List Price $‘9.0Q}‘Cb1:rect Replacement for
* Zenith §-22154." | .

D-60 List Price $9.00 *Correct Replacement for
Zenith 5-221:}0 c

<o

D-5

N

26 NS e N

TRIAD *CR (Correct Replacement)-television
transformers are. mechanically and elec-
tricaily correct*;yggedigéd versions of
mfr's items — and wherever possible
COMPOSITE REPLACEMENT to fill a number
of requirements where mechanical and
electrical specifications are identical. All
items are listed in Sams Photofact folders
and Counterfacts.

: : write for Catalog TV-155A

" IRANSFORMER CORP.

' 4055 Redwood Ave. + Venice, Calif.
106

N

reactive components, or the conductive
and susceptive components depending
on the value of the unknown. The

o=

bridge will also measure impedances

which are grounded, ungrounded, or.

balanced-to-ground.

An audio generator and null detec-
tor are reguired for use with this
bridge. For full details on the opera-
tion and special features of this device,
write the manufacturer direct.

MAGNAVOX MUSIC SYSTEM

The Magnavoxr Company of Fort
Wayne, Indiana recently introduced a
new line of instruments to the press
and the trade.

One of the outstanding units in the
audio line is the “Imperial” which is
dcsigned  specifically  {for locations
where space is at a premium. The in-
strument offers radio, phonograph, and
record combination in matching cabi-
nets. One cabinet houscs the speak-
ers and associated amplifier while the
companion piece contains an automatic
record changer and - AM-FM tuner,
along with controls for operating the
entire system.

The “Imperial” is available in ma-
hogany, blonde, or cherry finishes. For
full details on this nd other items in
the company’s audio equipment line,

w»

write the firm direct or contact your
nearest Magnavox distributor.

OUTDCOR SPEAKER CABINET
Manfredi Wood Products Corpora-

tion, 226 New York Ave., Huntington, .

New York is marketing a new, popular-
priced portable speaker enclosure
which is designed to provide durability
for outdoor use.

The enclosure combines colorful
cabinetry- with a fully-insulated bass
reflex speaker compartment. Conolite,

www americanradiohistorvy com
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a laminated plastic veneer, provides a
selection of colorful finishes and un-
usual durability.

Fiberglas insulation is provided on
both sides and top of the speaker com-
partment for use with 8” or 12” speak-
er cut-outs. Acoustic design is en-
hanced by a Fiberglas curtain to assure
faithful reproduction of low tones and
elimination of ‘“boominess.” Conven-
ient cable clips for 50 feet of wire sim-
plify connection to indoor equipment.

The cabinet measures 22" high, 16”
wide, and 12" deep and weighs 20
pounds. A concealed carrying handle
aids portability.

CONTROL CABINET

Components Corporation of Denville,
New Jersey has developed a new, com-
pact master control cabinet to house
its “Professional” turntable as well as
a tuner, preamplifier, and amplifier.

The cabinet is of chairside height
(20%" long, 15%" deep, and 18" high),
and is styled to complement both tradi-
tional and modern decor. The front and
sides of the “Pro-Ette” are constructed

of " plywood to facilitate mounting
the tuner, amplifier, or other equip-
ment desired. The back and top panels
are 3" plywood for maximum strength
and the cabinet is braced and rein-
forced throughout.

NEW BELL RECORDER

Bell Sound Systems, Inc., 555 Marion
Rd., Columbus 7, Ohio, is currently
marketing a new, popularly-priced
tape recorder, the Model RT-88.

The new recorder offers two speed
operation via a three-motor tape trans-
port mechanism. Complete push-button

- control is accomplished through piano-

like keys arranged console fashion on
the tape deck. All controls and jacks
are within easy reach and are clearly
marked so as to be visible from the
normal operating position.

The RT-88 will record at either 3%
or 7% ips, the speed being selected by
pressing a button. Proper equalization
is accomplished automatically.

Inputs are provided for microphone
and radio and outputs permit use of
an external speaker or amplifier.

Power output is 3.5 watts. Fre-
quency response is from 50 to 10,000
cps. The speaker has a 6-8 ohm voice
coil.

Full details may be obtained by con-
tacting H. H. Seay, general sales man-
ager of the firm. —30—
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6 TUBE UNIVERSAL MOUNTING AUTO RADIO 519%

LESS THAN FACTORY COST! 6-TUBE, 6-VOLT

% A SENSATIONAL AUTO RAOIO VALUE AT A TERRIFIC LOW PRICE. UNIVERSAL MOUNTING
requires a cut-out 5127 long x 2%%" high; two control holos on 77 centers, A minimam
ESPEY i 1st Offering—by a NEW—SMALL McGEE

% MADE BY A BIG NAME MANUFACTURER. j
FULL SUPERHET—WITH TUNED R.F. STAGE—6 TUBES—TONE CONTROL. K
* }x AUTO RADIO
s
=4
WITH
$7Q99 . ¢
of 634" depth behind dash.) When mounted underdash it extends only 213" below.
Overall size; 97 wide, alj” hjgi\ and 71/4” deep. Requires no more room under your
scoop
N — I _ = 7%, Famous Maker VOLT-OHM METER TG T

McGee makes another tremendous purchase and passes the saving on to you. This uni-
dash than an ordinary auto radio remote control head. Not intended for an exact custom T e SPEAKER
14-Tube FM-AM Chassis 2000 OHMS PER YOLT

versal mounting, 6 tube, 6 volt auto radio is a full superhet with fully tuned R.F. stage.
panel fit, but it lends itself very well for your custom installation ideas. Can be custom
Williamson Type Circuit $995

Its very thin and compact construction lends it to a neat underdash installation in most
2--6BD6, 6AV6, 6AQ5 and 6X4. Ship. fbs. Stock No. AH-759. McGee's sale

any car or truck. Or, you can arrange a place in the dash for custom instaliation. (Diaf
E’z‘fz“é 2}(13539 for the radio complete with .6x92" speaker. 3 section top cowl antenna, MOST LATE MODEL CARS AND TRUCKS

Made to sell at a much higher price, by onc of America's best known manufacturers.
fit i t lat de! d t ks. H no buitt-i caker, but is furnished ith
heavy duty exs” spoakers This iz the oSt popular sixt auto radio sheaker. Tubes: SEEG: CAN BE CUSTOM FIT INTO THE DASH OF
-
Ultra-Linear Response— WITH TEST LEADS

20 to 22,000 CPS New, small volt-ohm meter 537 tall, 3347 wide and 134" thick. Scnsitivity 2000
ohms per volt. DC volts G to 1000 in 5 ranges; AC volts 0 to 1000 in S ranges; DC
current 0 to 500 ma. in 3 ranges; Resistance 2 ohms to 1.5 megohms in 3 ranges;

Deccibels minus 20 to plus 16 (Odb .774 Volits). A thin, compact instrument small
SALE 95 enough to fit in your service kit. A fine imported instrument specially priced at $9.95
PRICE for this Radio & TV News ad. Never before have we offered an instrument value like

this. Model No. TP-5, complete with test leads. sale price, only $9.95. Ship. wt. 2 Ibs,

With 1 Coax. $99.95 1

10 WATTS HI-FI AUDIO l

New 1956 model, 14 tube FM-AM chassis. A true Hi-Fidelity recciver built by a na-
tmnallly famous maker of fine custom chassis. Espey Model HF-250C, 14 tube FM-AM
chassis with push-puli 6V6, 10 watt radio. You could spend $200 to $250 for a separate
tuner and amplifier and not have the quality of this receiver. Ultra-Linear output used
in Williamson type circuit gives frequency response of 10 to 22,000 cps. Output taps
of 4, 8 and 16 ohms. Scparate RF stagcs for FM and AM assure high sensitivity.
Temperature compensated FM front end for minimum drift, Separate bass and treble
tone controls. Pre-amp for all types of magnetic cartridges. 2nd input for crystal phono,
tape reccorder or TV 3 position cqualizer for accurate reproduction of all records.

6” SESSIONS CLOCK-TIMER

With Plastic Cabinet $3.95
6” Sessions Clock-Timer in plastic case 77 x 9S4” tall, 3” deep.
Was intended for a kitchen ciock radio. Lower part of case was used
for a small radio chassis. Lower portion has a usable space of
634” x 4” high and 23/3” deep with 3” diameter hole in front. Many
ways this attractive ciock and c¢~pinet could be used, such as mount-
ing a small bell below the clock for use as a kitchen clock and timer,
Ciock has sweep second hand and 15 amp. 125 volt switch to turn
on appliances at any pre-set time. Case available in Ivory, Green or
Yellow. Stock No. MCT-63. Scssions Clock Timer with case of your

LESS SPEAKER --.-M..g

Built-in antennas for both FM and AM. Response plus or minus 1 db from 10 10 | color choice. Bale price oniy S3.95 !

22,000 cps at 2 watts. Harmonic distortion less than 19%. Sensitivity: FM, 8 mv for 4" Telechron clock-timer with 214" clock face. Clock has sweep sccond hand and
30 db auicting; AWM, 76 mv for 6 db signal to noise ratio. O-on-volume and cqualizer | 1g Jmp . 125 volt appiiance switeh to tarn om at ans preset tome. Sond fand and
are Lqmeined on a concentric control. Has 2 AC outlets on rear of chassis. Beautiful | ayio"with appliance outlot. Has lullaby swotth o allow rativ e anpaedor Slock:
gdgc tighted flywheel inertia slide rule dial. Size; 733"x1315°x10” deep.  Ship. wt, [ 7' 000" 10Uy and shut-off atomatically. Roauirss 25 mounting depth. Telechron

24 Ibs. {not mailable) Model HF-250C, Sale price, $84.95, With hcavy duty Utah 157 T .4 < 4. 1 . 3.95.
Coaxial PN spoaker, both for only 559.95. Clock-Timer, Stock No. TCT-42 (net pictured). Sale price, $3.95

50-WATT BOOSTER AMPLIFIER 8”, 10", 12" SPEAKER-BAFFLE COMBINATIONS
: " - $995 " . SA95 " . $&95 "
50-WATT $3995 8- 93 07 - 54 127 - 36 2

Our most popular speaker-baffle combinations, Brown leatherette cov-

BOOSTER AMP. tred wood baffle and 87,25 0z, Alnico V' magnot speaker, Most ecanomic
. cal wall spcaker. Stock No. 818-X. Sale pri .95 each. Lots o
2-Mike Pre-Amp $12.95 Extra. Not a | &2 more, $3.79 cach. 3 A .

i ctur A Brown loatherctte covered wood baffle and 10”, 3.16 oz. Alnico V magne :
A sonmtiona) catnee A e e P . | ek an IS mare. Shanoire G20 $alNS SR ol sk et ,
plificr with push-pull, parallel’ 6L& output | FLO5: | Los of 3 of Mot B30 oACh. | 12v ReA PW speaker. A terrific MeGeo vatue,
tubes. Connect to your present amplifier as a booster or use with the PR-2X pre-amplifier Only 500 to sell You get the baffle and speaker for the valuc of the speaker only.
to allow the use of 2 microphones and one low level input. The amplifier has one input Stock No. RCA-BI2. Sale price, $6.95, Lots of 3 or more, $6.79 cach,
jack with 1 volt input giving 50 watts of audio. Amplificr has a 6 Ib. potted case high . '
fidelity output transformer with taps at 4-8-16-60 and 250 ohms, 225 mil power trans-
former and SUA4G rectifier. lncludes tubes: 4—6L6, 7N7 and SU4G. Two variable tone

controls for master volume and bass boost tone control. Chassis size, 8”7 x 6127 x 14157,
Model No. PA-SS5N. Ship. wt. 26 Ibs. Sales price, $39.95. PR-2X, 2 mike input pre-
amphhier plugs is directly to the PASSN 50 watt booster amplifier. Allows use of 2 [

f
microphones, either crystal or dynamic and one low leve| input. Furnished with 4 ft,
connecting cable and plug for remote control of the 50 watt booster., Chassis size,
534" x 312" x 214%”, Model PR-2X, Sale price, $12.95.

MINIATURE BROADCASTING i
STATION FOR THE HOME PRICE
NEW 1955 MODEL WITH

_ L CRYSTAL MIKE $9.95 ; $2995
Sensational new modcel MCL-E3 miniature broadcasting station for microphone and pho-

nograph. Can be received on any broadcast radio in the home, No wires to conncct,
tunes in just like a radio station. Has input jacks for crystal mike or record player.
Complicte with 12K8 and 70L7 tubes and instrictions. Opcrates on 110 volts AC. Sim- GRYSTAL
ple to operate; one control fades from microphone to record. Frequency can be adjusted
S0 as not to interfere with local radio stations, Miniature broadcasting station, com- PICKUP
plete wnthﬁ)ﬂihﬂd_mnk_e and instructions. Ship. wt. 4 tbs. Net price $9.95.
T . | 0 PLAY
ATTENTION! S

SALE
TV SERVICEMEN | Recorns PRICE 52995
PICTURE TUBE }$2-95 EXTRA MODEL 40 TIMEX
RESTORER-TESTER ! RECORDS AND PLAYS BACK
NEW_POWERFUL $4995U PLAYS 16253 AND 45 RPM RECORDS

SPECIAL

TRANSFORMER . . .
OPERATED A product of United States Time Corp. (Timex) A multiple purpose machine made to
retail for $59.95. McGee buys a solid carload and you save by buying now at only
$29.95, plus $2.95 for a 45 RPM record adaptor and crystal head for 162/ or 45 RPN
phono records. Records and plays back for 315 minutes on a wafer thin floxible magnetic
disc. Make recordings of your family—use for office dictation—dictate records that may be
mailed’ without breaking. Aftractive brown plastic case, 91ax111/4x4%7g”. Turntable
specds 162/3 and 45 RPM. Response 100 to 4000 cps. Amplifier has neon level indi-
cator, volume control and selector knob with playback, record and phono positions.
Uscs 12AX7, 50CS, 6C4 and 35W4 tubes. Built-in 4° Speaker. Complete with Shure
variable reluctance microphone. Provides faithful reproduction at low volume of voice
or music, recorded through the microphone supplicd_or direct from your radio or TV.
test feature gives quality test on new or old tube to determine condition before and | A3 simple to operate as a record player. Stock No. TIM-RI recorder, ship. wi. 13 lbs,
after rejuvenation. We think every active TV Service Dealer should have a rejuvenator ; S3l¢ Price, $29.95, i .
of this type. Operating instructions inciuded. Fully guaranteed. Stock No. AJ58, ship. | Recording discs, package of 6 for 99¢. Onc blank shipped with recorder,
wt. 20 Ibs. (not mailable). Sale price, $49.95, You may purchase a plug-in crystal phono pickup to adapt this recorder for playing
l.—__.________.______ _____,___I 162/3 or 45 RPM phono records for only $2.95 extra.

M GEE RAnIo cbﬁpANY PRICES F.0.B. KANSAS CITY TELEPHONE VICTOR 5092
SEND 259, OR FULL
c e cenr oo ¥ 1903 McGEE ST., KANSAS CITY, MiSSOURI

BAL. SENT C.0.D.

Designed to rejuvenate television picture ]
tubes that have become weak due to cathode
deterioration. Also repairs shorts and welds I
apen elements in most cases. We have
LS tested several makes and offer this unit as l
the best value in its field. This unit weighs a full 20 Ibs. It incorporates a heavy
power transformer. 1t is more equipment and more for your money. Will perform as
well as unjts selling above $100.00. Relay cantrolled flashing cycle reduces operating l
technique to a simple operation, Effective on 909, of all picture tubcs. A built-in I
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Immortalizing
the
instrument...

For the “Instrument of the Immortals”

and all great instruments and voices, there
arc now magnetic recording tapes of matching
quality. They are Soundcraft Tapes, created
by leading recording engineers. Soundcraft
Tapes alone combine:

@ Constant depth oxide for uniform middle- and low-
frequency response

® Micro-Polished® coating. a patented Soundcraft
process that eliminates unnecessary hecad wear
and gives uniform high-frequency response right
from the start

® Pre-coated adhesive applied dircctly to base firmly
anchors oxide. No flaking. no cracking.

® Surface-lubrication on both sides! No friction, no
chatter, no squcal

® Chemical balance throughout to prevent cupping,
curling. pecling, chipping

® Uniform output of =14 db. within a reel, == 14
reel-to-reel

SOUNDCRAFT

SOUNDCRAFT TAPES FOR EVERY PURPOSE
Soundcraft Red Diamond Tape for high-fidelity.
Soundcraft Professional Tape for radio. TV

and recording studios. Splice-free up to 2400 feet. Stand-
ard or professional hubs.

Soundcraft LIFETIME® Tape for priceless record-
ings. For rigorous use. For perfect program timing. A
third as strong as steel. Store it anywhere. Guaranteed
for a lifetime.

Get the Soundcraft Recording Tape you need
today. Your dealer has it.

REEVES

CORP. Dept. U8,
10 E. 52nd St., N. Y. 22, N. Y.
FOR EVERY SOUND REASON

THE WORLD'S FINEST TAPES ...YET THEY COST NO MORE

IDEAL COMPLEMENTS
to the VIKING TAPE DECK!

VIKING /o Adelity 75 pre0
PREAMP

e 55 db signal-to-noise ratio, H

® Variable Gain and Equalization Controls.
e Cathode Follower Output.

e NARTR, of course!

VIKING i1 fdelity T5 ree1
Record / Pluybm:k hMPI.IFlE R

40—10,000 cps, plus at 7.5 ips.
70 KC Erase and Bias for extended range
recording.
o Inputs for Low-Level and High-Uevel mike,
tape or record player.
o NARTRB, of course!

' &old thru.dealers; write for information
VIKING OF MINNEAPOLIS

4 Dept. RT-10
3540 E. 43rd St., Minneapolis, Minn.

for faultless playback
of pre-recorded tape!

PROVIDING
FULL FIDELITY
PERFORMANCE~
40-14,000
CPS at 7.5

i $59%

e 2 USER NET

J[l“ .ﬁdnllluﬁ

TAPE DECK

Faw Pawdon

® Meets broadcast requirements for
minimum distortion, flutter, and wow.

® The Viking innovation of a belt-driven
capstan eliminates vibration and flut-
ter—tape speed is constant!

® The basic monaural unit pictured can
be easily converted to full fidelity bi-
naural playback or erase-record play-
back, ideal for tape duplicating.

® Check Viking’s coordinated line of
NARTB standard pre-amps, erase bias
oscillators, record/playback amplifiers.

VIKING OF MINNEAPOLIS
Dept.RT-10

3540 E, 43rd St., Minneapolis, Minn.
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Within the Industry
(Continued from page 32)

new executive vice-president of Bogue
Electric Manufacturing Co. He was
formerly with Sperry Gyroscope Com-
pany . . . FRANKLIN GREENE, JR., for-
merly manager of General Electric
Company’s radio and television depart-
ment’s Bleeker Street radio plant in
Utica has been named manager of tele-
vision manufacturing with headquar-
ters in Syracuse . . . P. NEWTON COOK
has been appointed general sales man-
ager of Chicago Standard Transformer
Corporation . . . SAMUEL W. ARCHER
who has been service manager for the
Delco Radio Division has been named
assistant general merchandising man-
ager for the United Motors Service Di-
vision of General Motors ... 6. E
WRIGHT has been elected president of
Bliley Electric Company of Erie, Pa.,
succeeding the late F. DAWSON BLILEY

. D.R. TASHJIAN has been appointed
manager of engineering for Westing-
house Electric Corporation’s electronics
division in Baltimore, Maryland . . .
HENDRIX G. BLUE has been named to
the newly-created post of sales pro-
motion manager of The Hallicrafters
Company . .. W. WALTER JABLON has
been appointed general sales and ad-
vertising manager of the Presto Re-
cording Corporation. He succeeds
THOMAS B. ALDRICH who has left the
firm to go into business for himself

. CHARLES F. BAXTER is the new
general manager of the RCA Victor
television division of Radio Corporation
of America. He has been assistant
general manager of the division since
1949 . . . GEORGE ROWEN has been
elected a vice-president of Sparks-
Withington Company and general man-
ager of the firm’s electronics divisicn

. Fairchild Recording Equipment
Company of Whitestone, N. Y.. has
named RUBEN E. CARLSON to the post
of manager of its high-fidelity division
and ROBERT G. BACK to the position of
manager of promotion and distribution

. E.S.SEELEY, chief of engineering of
Altec Service Corporation in New York,
has been named director of engineer-
ing for Altec Lansing Corporation in
Beverly Hills, California . . . The ap-
pointments of RICHARD C. KOCH as
chief engineer and ROY G. TRUE as
executive vice-president have been an-
nounced by I.D.E.A., Inc. ... Mid-
Century Instrumatic Corporation has
named NELSON A. MERRITT to the post
of chief engineer . .. JOHN R. HOW-
LAND has been appointed general sales
manager of the Dage Television Divi-
sion of Thompson Products, Inc. He
will supervise the sale of the firm’s
color television systems and black-
and-white equipment for closed circuit
applications . . . DR. DONALD W. CGL-
LIER and CHARLES HOWE GOCDDARD
have been elected vice-presidents of
Thomas A. Edison Incorporated . . .
FORREST E. BEHM will head the newly-
activated Components Department of
Corning Glass Works’ Electrical Prod-

RADIO & TELEVISION NEWS
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e T il Botlo Towsons
i ROHN i ?ﬁ(ﬁiﬂw\

ROHN NO. 6 TOWER ||| PACKAGED TOWER || 1. MAGIC TRIANGLE
“All-Purpose” Tower |, “Space Saver” | CONSTRUCTION

Pat. Pending 1 Famous wrap-around design

Sclf-supporting to 50 ft., or guyed [T cuts storage space || Mh, SO corrugated
B cross-bracing welded to tub-
to 120 ft. Utilizes mass production [ 300% or more! Pan el !

ular steel legs.
techniques to give you lowest ]

; s : Popular PT-48 has almost 50’ of 2. INTERLOCKING JOINTS
prices, yet highest profits for a

) - sturdy tower within a compact H . formed by swaging tower

tower of this type. Ideal for home and 8" x 20" package! “Magic Triangle” ends so that they overlap
industrial requirements. Permanent design 1s adapted to a pyramid each other, becoming a sin-
hot-dipped galvanized coating []] shape using a wide 19" base with B gle unit in structure. Proved

B oo X v asi i - lor

inside and out. Dependability —a agiaresgleccrlg/asgecre mg sz up- H by tests to be superior.
feature customers demand — is assured |44 your overhead Aot { 3. WEATHER SEALED

with the Rohn No. 6 Tower . . . || easy to ] | | . against condensation and

transport and B moisture.

1] aembleicus gl EIR @ 1 4. HOT DIPPED
shipping costs! & 1 E | ) GALVANIZING
Galvanized Gi__f i

through - . both inside and out gives
out. Available in the finest protective coating

designed to “stand up” for years to

the rigors of weather and climatic
conditions. Easy to climb for fast,
cfficient scrvicing. In 10 ft. sections. 1

1] heights of 24, i ‘ known. This salcs point is
1 327, 40, 48, 56’ - one of the best you can offer
.11 and 64", . the finest quality and

T at lower than competitive

these oo HOT DIPPED GALVANIZED

Rohn Towers
will satisfy 90% of your TV tower needs!

HANDLE

THE COMPLETE LINE
OF ROHN GALVANIZED
ACCESSORIES

. house brackets, special bases, peak
and flat roof mounts, instant drive-in

HEAVY DUTY NO. 30
TOWER

Heights up to 200’ or more when guyed
Self-supporting up to 60"

NEW LINE OF ROHN
ROOF TOWERS

Four superior designed
“Roof Towers” are

Sturdy communication or TV tower
that will withstand heavy wind

and ice loading. Heavy gauge tubular
stecl, electrically welded throughout.
Wn ather resistant, non-corrosive
double coating provides durable finish.
All sections in 10" lengths. Only

2-4 manhours 1equ1rnd for installing
50" tower! Tremendous sales
potential for you in this tower!

SPECIAL INSULA-
TOR SECTIONS are
available to permit the
Rohn No. 30 Tower
to be used as guyed
“series fed” radiators
for amateur and com-
mercial uses.

October, 1955

available for inexpen-
sive, yet sturdy roof in-
stallations. 3, 5’ and
10" sizes are available.
These completely gal-
vanized Rohn Towers have unbeatable
sales appeal when this type installa-
tion Is desired.

for -« larger profits

— —

CALL YOUR ROHN REPRESENTATIVE |

FOR COMPLETE CATALOG, SALES

LITERATL RE AND PRIGES — OR WRITE —

PHONE — WIRE DIRECT

* customer satisfaction

bases, telescoping masts with matching
bascs special Rohn Fold-Over Tower,
guying brackets, UHF antenna
mounts, erection ﬁxtures, variety of
mounts and supports for masts or tub-
ing, tower installation accessories, TV
service tables, mast and TV hot dxppcd
galvanized tubmg, guy rings, ctc.

*+ greater ease in ordering,
handling and shipping

GET ALL YOUR REQUIREMENTS
FROM ONE RELIABLE SOURCE

ROHN Manufacturmg Company

116 Limestone Avenue, Bellevue, Peoria, Illinois

www americanradiohistorv com
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HERE'S WHAT YOU GET

63 High Stability ERIE Disc or
Tubular Ceramicons

18 Popular Values

Handy, Convenient 18 Section
Plastic Storage Case

Exceptional Yalue

-ERIE

ORDER NOW
Frem Your
ERIE
DISTRIBUTOR

Fastoiei- ERIL, PA. =

HERE'S WHAT YOU SAVE
REGULAR PRICE

63 Piece ERIE Ceramicon
Assortment .

. $15.00
18 Section Plastic Case. 1.75
Total Vaive $16.75

YOU PAY. . ...
YOU SAVE......... $ 6.10

o000OGOGOOGOIOGIOGOSTED

ERIE ELECTRONICS DISTRIBUTOR DIVISION

ERIE RESISTOR CORPORATION
Main Offices: ERIE, PA.
LOMDON, ENGLAMD « TRENTOMN, OMTARIG

GET BETTER HIGH
FIDELITY REsuLTs

at less cost!

Whether you specialize
in high fidelity service,
custom building or simply
want to build a top-notch
outfit for yourself, this big
512-page book will guide
you every step of the way.

Helps you get better re-
sults at less cost. Shows
what to do . . . what mis-~
takes to avoid. Gives you
a full understanding of the

many different methods,
circuits, designs, equip-
ment, components and

other subjects that are de-
bated whenever hi-fi fans
get together.
CASH IN ON HI-Fi
SERVICE AND CUSTOM
BUILDING PROFITS!

High Fidelity Techniques
is complete. authentic and

HIGH
FIDELITY
TECHNIQUES
by John H. Newilt

The baak that says
gaadbye to guess-

wark in chaasing, easy to understand. From
building and serv- beginning to end, it is
icing hi-fi chock full of how-to-do-it
equipment. gipsl.dservige hints, custom-
uilding data, charts and

512 pages diagrams of the most help-

203 pictures ful sort.

10-DAY FREE EXAMINATION!

Dept. RN-105, RINEHART & CO., INC, 1

I 232 Madison Ave.. New York 16, N. Y.

I Send HIGH FIDELITY TECHNIQUES for 10-day I
FREE EXAMINATION. f | like book, 1 will

. then promptly send $7.50 (plus a few cents post-
age) in full paymeat. Otherwise, t will return

I ook postpaid and owe you nothing!

I NAME L.oiiiiicititrrisioietaontscsoruacsossanes l
I LY DT 5 6688606060 0500A0068A0AG80 ARE0AA0A0A0HA I
City. Zone, State........ovviuiiiivncvnnnnsnnenas
I oU7s1DE U.S.A.—Price $8.00 cash with order outy. |

doney back if ‘book is rctumcd in 10 day
"--------------

Rinehart Books are soid by leading book stores
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Joe ;
Serviceman

“You ¢an 't get sumelhm

for no thin’

¢ @specially

QUIETROLE

TRADE MARK REG. U.S. PAT. OFF.

the original lubricant
and cleaner for quiet-
ing noisy controls and
switches, costs little
more than the cheapest
imitations, but the name
assures you are getting
the best.

INSIST ON QUIETROLE

THE CHOICE OF
BETTER SERVICE DEALERS
“EVERYWMERE"

manufactured by

v

Spartanburg, South Carolina

\
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ucts Division . . . Promotion of ROB-
ERT A. VON BEHREN to research and
development manager of the magnetic
products division has been announced
by Minnesota Mining & Manufacturing
Co. He has been with the firm since
1948 . . . LARRY S. RACINE, president
of Chicago Standard Transformer Cor-
poration has taken an indefinite leave
of absence from his post because of ill
health. WILLIAM J. SHEA, chairman
of the board and chief executive officer
of the firm, is assuming the office of
president . . . NORMAN C. OWEN has
been appointed manager of distribution
for Zenith Radio Corporation.
* * *

NORMAN L. HARVEY is the new chief
engineer of the radio and television
division of Sylvania .
Electric Products
Inc. He will direct
the design of all
products manufac-
tured by the divi-
sion, with headquar-

ters at Buffalo, N.Y.
A member of the !
Sylvania organiza-

P
tion since 1941. Mr. Harvey was trans-
ferred temporarily from the radio and
television division to help set up the
company’s new electronics systems di-
vision, which he served as assistant
general manager and chief engincer.
With the recent expansion of the radio
and television division, he has now
been returned to the post as chief en-
gineer.
® * Ed

J. H. CRAFT, JR. of Stromberg-Carlson
has been appointed chairman of the
Service Committee of the Radio-Elec-
tronics-Television Manufacturers As-
sociation for the fiscal year 1955-56.
He succeeds H. J. Schulman of CBS-
Columbia. The committee directs
RETMA activities in the field of radio-
television set servicing.

Mr. Craft named W. L. Parkinson
of General Electric Company to be
chairman of the Vocational Training
Subcommittee and J. A. Hatchwell of
Allen B. Du Mont Leboratories, Inc. to
be chairman of the Advisory Commit-
tee to the New York Trade School. Mr.
Hatchwell will also serve as vice-chair-
man of the Service Committee.

£ * *

IRVING KOSS, formerly a Major in the
Signal Corps, has joined Motorola Inc.
as administrative
assistant to Daniel
E. Noble, vice-presi-
dent in charge of
the Communications
& Electronics Divi-
sion of the firm.

R

A native of Mas- im,r
sachusetts, Mr. Koss ‘ﬁ‘
graduated from MIT
before entering the Army in 1942. Since
that date he has held many responsible
positions, all associated with electron-
ics and communications—some civilian
and other military assignments.

While in the Army, he earned his
MBA at the Harvard Graduate School
of Business Administration. -30—

RADIO & TELEVISION NEWS
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ALLIED SAO\‘Mn KNlGHT ELEciRoulc KITS...

Get the most for your money in ALLIED'S KNIGHT
Test Instrument Kits. Have the lab precision quality, the dependable
accuracy, the professional styling you want—and SAVE MONEY.
KNIGHT Kits are the last word in electronic design and the easiest to build.
Instruction manuals are a marvel of simplicity and clarity for
quick assembly without guesswork. You need only a soldering iron;
- screwdriver and pliers to assemble and own these professional
quality instruments. Build one and you’ll want to own
more of these fine matched units.

: .
—fe ] e
T z€§ L

ALLIED—the reliable name in Electronics—gives you
the greatest value for your test instrument dollar in KNIGHT Kits.

KNIGHT PRINTED CIRCUIT 5” OSCILLOSCOPE KIT

Model F-144 New wide-band, full-size 5” Oscilloscope; equals or helters the performance of

commercially-wired ’scopes costing several times the price. Two printed circuit

00 boards and exclusive laced wiring harness cuts assembly time to minimum.

$ Jdeal for the professional Laboratory, for color TV servicing and high frequency

applications. Has 6 times the usual sweep range-- from 15 to 600,000 cps. Locks

in frequencies as high as 9 mc. Vertical response from 5 cycles to 5 mc. Response:

$6.90 down, + 1.dbat3.58 mc; + 3dbat5 mec. High vertical sensitivity of 25 rms millivolts/

$6.00 monthly inch. Input capacitance 20 mmf. Outstanding features: cathode-follower vertical

for 12 months and horizontal inputs; 2nd anode provides 1400 volts for high-intensity trace;

push-pull vertical and horizontal amplifiers; positive and negative locking; faith-

ful square wave response; frequency-compensated input attenuator; Z-axis input for high-

intensity modulation; one volt peak-to-peak voltage calihration; internal astigmatism control;

blanking circuit to eliminate retrace lines; DC positioning control. Complete with all tubes and

parts, ready for easy assembly. Handsome professional case finished in blue, with gray control
panel. Shpg. wt., 40 lbs.

Model F-144. Knight Printed Circuit 5” Oscilloscope. Netonly....................... $69.00
Model F-148. Demodulator Probe. Net ... ... .. . ... . ... . . . . . i $3.45
Model F-147. Low Capacity Probe. 12 mmf. Net.. .. ... .. ... ... . ,... $3.45

BUY WITH CONFIDENCE
BUILD WITH CONFIDENCE

KNIGHT Kits are engineered to bring you the latest advances
in electronic instrument design. The use of premium quality
components assures absolute dependability.

- AT s . ' . “: : V 'l
| = : Z : T Ned
g ot g % dnch. toad to wnmin .
oA G L‘(*“Q‘:::cn ix anaRe v l 5 -

et 3 ne of WS
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EXCLUSIVE ALLIED EXCLUSIVE ALLIED EXCLUSIVE ALLIED

““STEP-AND-CHEK"™
ASSEMBLY METHOD
You just follow each step and
check it off as you complete it.
You always know where you
are and what to do next with
the wonderfully clear KNIGHT

Manuals.

KNIGHT Kits ore designed for easiest assembly. s just like
having a good instructor at your side.

You and ALLIED are o team. ALLIED stakes its 30-year
reputation in the Electronics field on your complete success
and satisfaction.

NEWEST
PRINTED CIRCUIT

! EASY
| pAYMENT TERMS

! ; total Kit order is

- If you

over $45, take advan-

tage of our liberal Time
Payment Plan—only
10% down, 12 full

* | months to pay. Write for

application form.

October, 1955

24"

“KING-SIZE"" DIAGRAMS
Diagrams are dupiicated in
large wall size to hang con-
veniently over your work.
Helps you see and understand
the finest details clearly and
easily. :

www americanradiohistorv com

*“SPOTLIGHT’® PICTORIALS
Special two-tone treatment
makes it easy for you to spot
the circuit you're working on,
separates it from work you've
already completed. ‘*You al-
ways know where you are.”

KNIGHT PRINTED CIRCUIT VTVM KIT

Model F-125 New extremely stable, highly accurate VTVM.
Greatly simplified wiring—entire chassis isa printed
circuit board. Features maximum convenience in
arrangement of scales and controls. With peak-to-
peak scale for FM and TV work. Ranges: AC peak-
to-peak volts, 0-4-40-140-1400-4000; AC rms volts and DC volts,
0-1.5-5-15-50-150-500-1500; ohms, 0-1000, 10K, 100K; 1-10-100-
1000 megs; db scale, —10 to +5. Uses low-leakage switches and
1% precision resistors. Balanced-bridge, push-pull circuit permits
switching to any range without adjusting zero set. 414" meter,
200 microamp movement. Polarity reversing switch. Input resist-
ance, 11 megs. Complete kit, ready to assemble. Shpg. wt., 6 lbs.
Model F-125. Knight Printed Circuit VTVM Kit. Netonly . . $24.95
Model F-126. Hi-Voltage Probe; extends DC range to

" 50,000 Volts. Net
Model F-127. Hi-Frequency Probe; extends AC range to
250 mc. Net
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A IED’S own KCNIGHT eLecTrONIC KiITS....

PORTABLE
TUBE TESTER

52975

KNIGHT EASY-TO-BUILD TUBE TESTER KIT—OUTSTANDING VALUE

Expertly designed, up-to-date, ideal for the laboratory or service shop. Remarkably low
priced, yet it offers high accuracy, top versatility and convenience. Features provision for
testing 600-ma tubes; roll-chart data for all popular series-string types. Tests 4, 5, 6 and 7-pin
large, regular and miniature types, octals, loctals, 9-pin miniatures and pilot lamps. Tests for
open, short, leakage, heater continuity and quality (by amount of cathode emission). 414"
square meter with clear “GOOD-?-REPLACE” scale. With line-voltage indicator and line-
adjust control. Choice of 14 filament voltages from .63 to 117 volts. Blank socket for future
type tubes. Universal-type selector switches for any combination of pin connections. Single-
unit, 10-lever function switch simplifies assembly. Illuminated roll chart lists over 700 tube
types. Complete kit, ready for easy assembly. Shpg. wt., 14 lbs.

Model F-143. Counter type Knight Tube Tester Kit. Netonly..................... $29.75
Model F-142. As above, but with carrying case. Netonly................ ... ..... $34.75
Model F-141. TV Picture Tube Adapter for above, Netonly... ........ .... .. . $3.75

KNIGHT
1,000 OHMS/VOLT VOM KIT

Model F-128 Exceptional accuracy and ver-
satility at amazing low cost.
s] 425 Ideal for service shop, lab and

KNIGHT
20,000 OHMS/VOLT VOM KIT
Model F-140 Outstanding quality and per-

50 formanceatextremelylow cost.

:! Features 32 ranges; full visi
5 Y RS fTy Lvasion Amateur use. Uses 414” meter
(400 microamp movement)
with separate scales for AC
voltage and current, DC voltage and cur-

414" meter; + 29 full scale
deflection; 50 microampere
sensitivity for 20,000 ohms/volt input re-

BUY WITH CONFIDENCE

Advanced Electronic Design
New Printed Circuits

Easy-View, Hi-Legibility Panels

Matched Instruments

sistance on DC; front panel “zero adjust’’.
Single switch selects function and range.
Range: AC,DCand output volts,0-2.5,10-50-
250-1000-5000; Resistance, 0-2000-200.000
ohms and 0-20 meg.; DC ma, 0-.1-10-100;
DC amps, 0-1-10; Decibels, —30 to + 63
in 6 ranges. Uses precision 1%, multipliers.
Complete kit with bakelite case, batteries
and test leads. Shpg. wt., 5 lbs.

Model F-140, Knight 20,000 chms/volt
VOM Kit. Net ..., ......... ..$26.50

EASY PAYMENT' TERMS:
ur liberal Time Payment Pla
lication form.

take advantage of o

full months to pay. Write for app

rent, decibels and resistance. 38 ranges in-
clude: AC, DC and Output volts, 0-1-5-10-
50-100-500-5000 (1000 ohms/volt sensitiv-
ity); Resistance, 0-1000-100,000 ohms and
0-1 meg.; Current, AC or DC, 0-1-10-100
ma and 0-1 amps; Decibels, —20 to + 69
in 6 ranges. Uses 1%, precision resistors.
3-position function switch and 12-position
range switch. Complete kit with bakelite
case, battery and testleads. Shpg.wt., 2% Ibs.

Model F-128, Knight 1,000 ohms/volt
VOM Kit. Net.......... .. .. ..$14.25

If your total kit order comes to over $45,
n—only 10% down, 12

ALLIED RADIO
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Professional Streamlined Styling

Premium Quality Components

Model F-119

,"65

KNIGHT CAPACITOR CHECKER KIT

Tests capacitors while they are still wired in the
circuit! Saves time and trouble. Just press a
button and the “magic eye” instantly shows
opens and shorts. Checks by-pass, blocking,
coupling and filter condensers from 20 mmf to
2000 mfd, even when the capacitor under test
is wired with a resistance as low as 60 ohms.
Capacitors between .1 mfd and 2000 mfd may
be tested even when in parallel with resistance
as low as 2 ohms. Housed in the professionally
styled Knight Kit case, sturdy steel in blue
wrinkle finish with gray control panel. Complete
kit, ready for easy assembly. Shpg. wt., 5 lbs.
Model F-119. nght Capac1tor Checker Kit.

Netonly... . . ...... «..ive vounn $11.63

Model F-124

$'| 875

KNIGHT
RESISTOR-CAPACITOR TESTER KIT

This new highly accurate tester meets the crit-
ical requirements of lab and service shop.
Measures capacitance and resistance; checks
for opens and shorts in paper, mica and ceramic
capacitors; shows power factor of electrolytics.
Large dial shows capacitance and resistance at
a glance; balanced-bridge circuit with “‘magic
eye” for correct dial setting. Measures power
factor from 0-509,. Tests capacitors with rated
voltages applied. 5 test voltages: 50, 150, 250,
350, 450. Capacity ranges: 10 mmf to .005 mfd,
.001 to .5 mfd, .1 to 50 mfd and 20 to 1000 mfd.
Resistance ranges: 100 to 50,000 ohms and
10,000 ohms to 5 megs. Accuracy, + 10%. Auto-
matic discharge feature prevents after-test
shock. Complete kit with Knight professional
portable case. Shpg. wt., 8 lbs.

Model F-124. Knight Re51stor<Capac1tor
Tester Kit. Netonly ., . . . $18.75

USE HANDY ORDER FORM
ON NEXT PAGE

RADIO & TELEVISION NEWS
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better by far...easiest to bvuild...and you SAVE MORE

KNIGHT LOW-COST RF SIGNAL GENERATOR KIT

An extremely popular kit, noted for its wide range and exceptional sta- Model F-145
bility—saves you two-thirds the cost of a comparable wired instrument. 75
Delivers output on fundamentals from 160 kc all the way out to 110 mc; s

useful harmonic output to 220 mc. ldeal for aligning RF and 1IF stages

and for audio equipment troubleshooting. Also serves as TV marker

generator when used with any sweep generator. Features the famous Colpitts circuit
for high accuracy with negligible drift. RF output rated over 100,000 microvolts,
Output can be modulated at 100 cycles. Has built-in sine-wave audio oscillator with
output jack for 400 cycle output. Maximum audio output, 10 volts. Jack for exter-
nal modulation: step and continuous-type output attenuators., Complete kit with
professional portable case. Shpg. wt., 10 Ibs.

Model F-145. Knight RF Signal Generator Kit. Net only .. $19.75

KNIGHT VISUAL-AURAL SIGNAL TRACER KIT

A remarkable value in a kit which permits Model F-135
visual and aural signal tracing of RF, IF,

video and audio circuits—costs no more $ 75
than an audio signal tracer alone. I'races

the signal from the antenna to the speaker.

Reproduces signal at plate or grid connection of any
stage. ldentifies and isolates “"dead” stages. Features:
high usable gain of 50,000; ‘‘magic eye’ with calibrated
attenuators for signal presence indication and stage-by-
stage gain measurements; built-in 4” PM speaker; RF
probe for checking all stages: special audio probe tip

BUILD WITH CONMNFIDENCE
o Crystal-Clear Instruction Manuals

oExclusive ‘‘Step-and-Chek"’
Building Method

eoExclusive “*King-Size” Diagrams
eExclusive “*Spotlight” Pictorials

SAVE MONEY! Depend on ALLED—the
world's largest Electronic Supply House—
get the most for your test instrument dollar.

Model F-137

53]50

KNIGHT AUDIO GENERATOR KIT

Save money-——have performance equal to instruments
al many times the price! Provides an ideal audio fre-
quency source for checking audio circuits of amplifiers
and other hi-fi equipment; also checks speaker response.
I‘requency range: 20 cps to | me in H ranges. Output
voltage: 10 volts to high imp., + 1 db to 200 ke. Gen-
erator imp., 600 ohms. Less than .25 distortion from
100 ¢ps through the audible range; less than 57, when
driving 600 ohm load at maximum output. Continu-
ously variable step-attenuated output. Circuit as de-
veloped by U, 8. Bureau of Standards. Complete kit
with professional portable case, ready to assemble.
Shpg. wt., 17 lbs.

Model F-137. Knight Audio Generator Kit. Net. . $31.50

included; provides noise test; built-in watt eter cali-
brated from 26 to 1000 walts; provision for external
scope or VI'VM. Complete kit with portable case.
Shpg. wt., 13 tbs.

Model F-135. Knight Visual-Aural Signal

Tracer Kit. Net only . . $23.75

10-WATT Hi-Fi AMPLIFIER KIT

Model 5-234 Famous for wide response

and smooth reproduct;
$2095 at low cost. Onf;'/'oo.gcs:l'tl.
g:;ltves amplifier to full out-
) . Frequency re; 2
2 1db, 30:20,000 cps at 10 watte 1oc:
:.IOIHC distortion less than 0.5, at ld
lg%/:s.qln‘!:ﬁmm4 dzstgrlion less than
= E: but. Controls: -off-
vglnme, bass, trc“)le. lnpu(n}i:r n"r",ft':l
(’:,or‘::rlr?o?ira:;l:mor. Chassis punched-g) ac:
pream it. S 3
speakers. Shpg. w:)kll-tl l'l\)]::'.che.s oAy

Model 5.234, Amplifier Kit. Net. $20.95

20-WATT Hi-FI AMPLIFIER KIT
Model 5-750 Trye hi-fi for less! Fre-

quency response, 1
$ 3 4 75 2000 20,000 ops at 20 wan "
gnstm't ion, 19, at 20 watts.

. um i 5
‘nput, 90 dh belowa2n(;] \?thstg Jevel: tuner

dbh bqlow 20 watts. Sensit;

s . 4 inputs: mayg-

'y one, crys

or rs;:order, and tuner, Con{:(flil- pl;]-?io

e e, Vo!u.mc, Selector. With com )c -
lon positions for 78 and LJ re eln,

control] cords,

HAM m:gel $-235. Preamp Kit for ahove. 23 ni;’, ed from front panel. Shpg. wt,,
$2.75 m:gel $-750. 20-Watt Hi.Fj Amplifier,

SPECIAL! Ty ] $34.75

Model $-725

52750

ALLIED RADIO

Allied Radio Corp., Dept. 1-K-5, 100 N. Western Ave., Chicago 80, Il
KNIGHT SELF-POWERED VFO KIT P . ey 2
) S n Ship me the following KNIGHT Electronic Kits:
Complete with built-in power supply! Careful design ‘
and voltage regulation assure high stability. Excellent ¥ ipt H
oscillator keying characteristic for fast break-in with- Qucnflfy Description Modet No. i Price
out clicks or chirps. Full 'I'VI suppression. Has plenty |
of bandspread: separate scales for 40. 20. 15 and 10 I —t
meters (11 and 80 meters have combined scale); vernier {
drive mechanism. 2-chassis construction keeps heat +
from frequency determining circuits. Output cable plugs !
into erystal socket of transmitter. Output on 80 and 40 1
meters. With Spot-Ofi-Transmit switch for “"no swish’ |
tuning. Extra switch contacts for operating relays and
g'{,}:,c; 5‘:“';;’};?;“ Complele Kit fog [eary [agsembly. My check [], money order [, for $.............. is enclosed. l
Model §-725. Knight Self-Powered VIFO Kit. Net. $27.50
Name I
Address. l
O R D E R _TO DA Y City Zone State
--------------J

-
—
w

October, 1955

www americanradiohistorvy com
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INTRODUCING
YOUR NEW

MODEL GCT-5

ECO

GRID CIRCUIT

$2995 Slightly
higher
West
Now quickly and accurately detect “pos-
itive grid”' conditions in amplifier tubes used
in circuits employing a high valve of grid
return resistance. EXCLUSIVE!

3 “HARD TO FIND"
Y TV TUBE FAULTS
LOCATED FAST!

® Poor picture contrast

® Grainy picture

® Twisting, bending or pulling of the
picture

® AGC, RF, IF and Sync. Group tube faults |

® Vertical jitter or bounce

® Sync. Buzx in the sound

® Any or all symptoms caused by sync.
pulse compression.

Stop guessing and substitution checking,
test and sell tubes with conviction on the
first call, avoid embarrasing and costly
calibacks.

Filamenf Selector Swifch accommodates all
the latest tubes for TY and INDUSTRIAL uses.

. 'An&st!l‘gr Se?(; E;t'!;;sioi/e!: :
FLY BACK INTERVAL
& INDUCTANCE
) ANALYZER
wC!j&ezl;sﬁ éhi;;;on";alféir-w .
cuits  without discon-
ne:diagl' 4.

ECO ws. .

5015 Penn Ave, So.

Minnegpol, Minn.

§wm,
=~ %

Weath

i

United Air Lines is currently installing
RCA’s new C-band radar units in its fleet.
Pilots can determine possible corridors
through storm areas for smoother flights.

RCA's new, compact, 125 [b.
airborne radar set provides

increased passenger comfort.

NEW and unique airborne radar unit
especially designed by RCA for
commercial and executive planes is
now being installed in United Air Lines’
entire fleet.

Use of the new C-band (5.5 cm.) ra-
dar enables pilots to determine corri-
dors for smooth flight through storms
which appear solid to the unaided eye.
Excessive turbulence can thus be by-
passed, resulting in greater passenger
comfort. Schedule regularity will also
benefit since time-consuming detours
around storms no longer will be re-
q