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Here’s another “first” by Ward*in the rapidly expanding
field of television reception. Advanced Ward design and
engineering makes receivers work to their highest degree
of efficiency.

That’s the opinion of satisfied set owners, service installers,
and major set manufacturers, who are all directly inter-
ested in the improved performance of television.

As a result of months of exhaustive scientific research and
field testing, Ward now makes available a high band TV
array which can be stacked above the standard television
elements, and independently oriented! Also new is a kit for
stacking two of Wards finest television assemblies into a
two-bay array for a greater gain than ever before.

Sure, there have been other multiple antennas, but none
with the scientifically measured spacing and complete
adaptability of the new Ward models. You can see the
difference yourself on the television screen when a “Magic
Wand” aerial is connected to the set.

Send in coupon today for free copy of new Ward calalog.

Ple:asle send me free copy of your mew catalog showing latest developments in television
aerials,
NAME.__________ : s o — i

IF JOBBER OR DEALER
COMPANY NAME_ .. .. _____

THE WARD PRODUCTS CORPORATION
DIVISION OF THE GABRIEL COMPANY

1524 E. 45th STREET, CLEVELAND 3, OHIO
IN CANADA: ATLAS RADIO CORP. LTD., TORONTO, CANADA

D’S . L AR E
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All major parts pre-
assembled.

Saves costly installa-
tion time.

ORIENTING AND GAIN. Each bay
tilts in any plane, can be oriented in any
direction to give sharpest focus possible.
Eliminates awkward or tricky installations.
Permits hairline adjustments for utmost
gain on both the high and low band
stations.

ADAPTABILITY. Ease of combination of

assemblies in basic kits makes '"Magic
Wand" Aerials more adaptable than ever
to the varying requirements of each in-
stallation. This superior flexibility means
a highly specialized Ward TY aerial for
each purpose, with fewer models in stock,
no obsolescence, and greater profits!
Write today for free catalog!
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LEARN RADIO

As part of my Course I send you the speaker, tubes, chassis,
transformer, loop antenna, ete., to build this modern, powerful
Radio Receiver! In addition, 1 gsend you parts to bulld many
other real Radio circuits, like the Signal Generator, Radio Tester
and Superheterodyne Receiver pictured below. You use this
material to get practical
Radio experience and to
make EXTRA money fixing
neighbors’ Radiog in spare
time. Mail coupon below
for complete information !

Do you want a good-pay

Fulure !nr Tramed Men is Bnght

job in the

_

" fast-growing Radio Industry—or your
own money-making Radio Shop? My
irain-at-home method has helped hun-
dreds of men with no previous expe-
rience become qualified Radio Tech-
nicians. Mail the Coupon and you’'ll get
a Sample Lesson and my 64-page book,
“How to Be a Success in RADIO-Tele-
vision-Electronies,” both FREE. See
how you get practical Radio experience
at home, building, testing Radic cir-
cuits with BIG KITS OF PARTS Isend!

Many Beginners Soon Make EXTRA Honey
in Spare Time Whife Learning

J. E. SMITH, President
National Radio Institute

| TRAINED THESE MEN

Makes $60 A

The day you euroll I start sending

Ay ﬂ' Week PlusBomis  ©XTRA MONEY, manuals.  You learn

L ““1 am Radio I}adéo npngmglgslfrom mP}R gacs&‘lt(oj]l:mf%er{

: stand, illustrated lessons— wha

- & ?gr}ylceﬁrm}?n vou learn with parts I send—USE your
- € knowledge to make EXTRA
';"‘X“Z Adams AD-  money fixing neighbors’ Radios
“i pliance Co. in spare time while still learn-
> Am now get- ing! From here it’s a short step
2 ting $60 a to your own full-time Radio

Shop or a good Radio job!

week, plus bonus and over-
time."—W. A. ANGEL,
Blythesville, Arkansas.

Knew Nothing .
Aout Ratio W§¥Egﬁﬁs
“I knew bos
. nothing
about Radio § You can get

when 1 en-

0 rolled. 1 . 5 E
“ A doing spare | this training “ SO National Radio Institute, Washington 9, D. C.
timework. 1 yELEVY
have more than paid for under G. 1. Bill. ““““mns Mail me FREE Sample Lesson and 64-page book. (No

Course and about

worth equip-
RAYMOND
HOLTCAMP, Vandalia,

Illinois.

My C turse Includes Training in
TELEVlSlON 3 ELECTRONICS
FREQUENCY MODULATION °

918

my 4
%o 1)

Mail coupon.

Novo mber,

GETTING ACQUAINTED WiTH
RECEIVER SERVICING

//W’Be a
Succe

in Radio, Television, Electronics

Ir’s probably easier to get started in
Radio now than ever before, because the
Radio Repair Business is booming. Trained
Radio Technicians also find profitable op-
{)ortumtles in Police, Aviation, Marine
tadio Broadcastmg Radio Manufacturing,
Publi¢ ddress work. Think of even
greater opponunmes as public demand
for Television, F), Electronic devices con-
tinues to grow. Get the facts on all these
opportunities. Send for FREE books now!

Find Out What KRl Can Do For You

Ma=ail Coupon for Sample Lesson, “Get-
ting Acquainied With Receiver Servicing,””
and my FREE 64-page book. It’s packed
with facts about Radio’s opportunities for
vou. XRead the details about my Course.
TRead leiters from men I trained, telling
what they are doing, earning. ee Low

quickly, easily you can
get start o ob-
ligation, Just MAIL
COUPON NOW in an
envelope or paste it
on a penny postal.
J. E. SMITH, Pres., Dept. 8MR,
National Radio Institute, Pioneer Homa

Study Radio School. Washington 9, D. C.

R. J. E. SMITH, President, Dept. BMR

RADIO K

salesman will call. Please write plainly.)

Name

Address

1 Check lf Veteran

IR PR SRS, (Tl MICSEN, MREST IV, TRNAR ey, TITSEY, INGEND TREGE WM EMAE SR SOV
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‘Communications - type

Broadcast Receiver 1 (slightly
540 KC to 110 MC Higher West

: of Rockies) o

e

T

<

Beats Any Broadcast Receiver on Any Frequency.

For discriminating listeners on all wave bands (FM/AM)

. who appreciate the thrill of superior performance . ..
who want dependability of reception with high-fidelity
audio . . . who want a few extra controls but not too many.

4 An “SWL” version of our Famous $SX-42. Two stages RF,
i three stages IF amplification. Temperature compensated,
| voltage regulated. Crystal filter. Built-in calibration oscil-

lator. 14 tubes plus rectifier and voltage regulator.

e

WATCH FOR IT AT YOUR LOCAL HALLICRAFTERS DEALER a
| ... OR WRITE TO THE FACTORY FOR DETAILS i

R Y
November, 1948 £
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¥/and HYTRON go together!

ET .

[ s oy

I GOING...GOING...GONE' e

% b L8

2 “Last prizes in your -

¥ L= = ) 2 : ; :

: Hytron service-- L. L : SN et . g1

i h man’s contest going-

5 ; gomg gone. Grand TV and tubes go together. A heck of a lot of tubes. Lots of

g ¥ prize winner soonto kinds of tubes. Miniature, GT, G, metal, and lock-in. In TV

-~ be announced Con- - find all .. £ .. b

; e . test over. BUT the you find all varieties of receiving tubes.

" yesults are }ustbeglnnlng We are now up To replace them, you need dependable tubes and a wide
to our necks in “hot” ideas. Two swell range of types. Dependable —because the complex TV tube

new shop tools are already scheduled for -
production. -Many. more coming. Don’t
miss a single one. And thanks a million =

chain is no stronger than its weakest link. A wide choice of
types —to match the ingenuity of TV set designers.

i~ for your cooperation in the contest. We Hytron gives you both. All kinds of tubes—and the same
'; - are doing our darndest to make your dependable Hytron tubes which keep company with the best
i efforts pay _°ff f:°rly‘?“'. : of TV set makers. Service your TV sets with Hytron tubes;
Fobat oo e iz S you'll find that TV and Hytron go well together.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

YTRO

10 Tuats

MAIN OFFICE: SALEM, MASSACHUSETTS
6 RADIO & TELEVISION NEWS
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You build this com-
plete 16-range AC-
DC test meter set-
up.

i show you how to
build this speaker

tester and many
A other instruments,

L% You build, test and
i trouble-shoot this
powerful 6-tube su-
perhet Radia.

Eg ﬁ E E SAMPLE LESSONM
: AND BIG CATALOG
See how quickly and easily you can get your start
in Radio, Electronics, Television with Spraybercy
Training. Just fill out, clip and mail the coupon
NOW for my big FREE book and FREE Sample
Lesson. No obligation. No salesman will call. Read
all the facts about Sprayberry Training — then
decide. Take the first step TODAY — rush the

coupon to me.
VETERANS: Approved for

G.L.Training under Public Laws 16 and 346.

SPRAYBERRY ACADEMY OF RADIO, DEPT. 25-L.

r 20 NORTH WACKER DRIVE

SPRAYBERRY BUILDING

PUEBLO, COLORADO CHICAGO 6, ILLINOIS

November., 1948

LN
I'’LL TRAI

74
7Lt

N YOU AT HO
by Putting You to Work with Your Hands

EHSION.,

In this picture I show you exactly what you'll get from me during your Sprayberry
Radio Training. This actual photograph speaks for itself! Sprayberry Radio Training
is really COMPLETE~I start you with interesting, easily understood basic knowledge
and I keep the mailman busy bringing you valuable Service Manuals, profitable Busi-
ness Builders, extra helps and books—and 8 Big Kits of Actual Radio Equipment! My
course is practical and down-to-earth. You get my personal help every step of the way.

My method is BEST for you—because you train largely by wprking with your hands—
building, testing, trouble-shooting with parts I supply. With these kits you build a

powerful 6-tube superhet Radio, a big 1
other fascinating practical experiments.

G-range test meter and perform over 175

EARN WHILE LEARKING

Shortly after you enroll I send you my famous
BUSINESS BUILDERS that help you get and do
profitable neighborhood Radio Service jobs while
learning. These jobs pay well, and pave the way for
a Radio Service Business of your own.

All branches of Radio, Television and Electronics
are booming! Trained men are needed NOW! I'll
prepare you for your own profitable Radio Service
Business or a big pay radio job in double quick
time, You learn at home in spare time—you keep
your present job while getting set for the fuwre.

My course is so perfectly planned—so easy to
grasp and understand—you need no previous
knowledge or experience of Radio or Electricity.
Get the facts now—find out what Sprayberry Radio
Training can do for yox. Mail the coupon below
and by return mail I'll rush my big book, “How To

NOW!

TWO
LOCATIONS

ToServeYou
Better!

NAME

SPRAYBERRY ACADEMY of RAD!O, Dept.25-L
Sprayberry Building Pueblo, Colorado, or
20 North Wacker Drive, Chicago 6, lilinois

Rush my Free Book and Sample Lesson.

Make Money In Radio, Electronics and Tele-
vision” thart tells all about Sprayberry Training.
I'll also send you a Sample Lesson, “How To
Read Radio Diagrams and Symbols”—all FREE.
You'll read many letters from_ successful Radio
men I've trained—and you can decide for yourself
what Sprayberry Training holds in store for you.

LOW COST COMPLETE TRAINING

Sprayberry Training is surprisingly Low In Cost
—and if you desire, convenient monthly payments
can be arranged. This is COMPLETE, Up-to-Date
training—covering Radio Repairing, Television
and F.M., Industrial Electronics and many other
new developments. Sprayberry Trained men
really know Radio. This is training that sticks
with you and makes money for you.

Mail Coupon
To Location

NearestYour || .1y

ADDRESS

ZONE STATE

Home

www americanradiohistorv com
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Thoughtful design, superb
workmanship and top quality
materials are combined in the
manufacture of JOHNSON
sockets to earn for them the
reputation as the world's finest.

[fustrated above is the
JOHNSON 123-209, a 4 pin
bayonet type socket for medium
power tubes having a medium
4 pin bayonet base, such as the
866.

Also available is the 123-210,
a similar JOHNSON socket
that fits the same tubes as the
123-209 but which is slightly

smaller in size.

The 123-211 is a larger 4 pin
socket for tubes such as the 872.

The 123-216 is for tubes hav-
ing a GIANT 5 pin bayonet
base such as the 803 and RK28.

These high quality JOHN-
SON tube sockets, which repre-
sent only a part of the extensive
JOHNSON tube socket line,
are available in porcelain or
steatite.

See them at your dealers or
write for latest catalog.

E.F. JOHNSON CO.

WASECA, MINNESOTA |

7 % RECORD.

BY THE

EDITOR

ARE YOU READY FOR TELEVISION?

AR LMOST daily the mails bring re-

4 WA ports of new television stations
coming on the air for the first time
with their test patterns preparatory
to the start of their regular program-
ming schedules. In the majority of
cases these stations are located in
areas that have not enjoyed television
before.

Many more stations are scheduled
for operation in the near future and
many of our readers have asked when
they will get television in their city
or town. It is almost certain now that
the installation and servicing of the
majority of video receivers in present
and future areas will be done by local
servicemen, either on a contract basis
with the manufacturer, or as inde-
pendents.

Only servicemen with proper tech-
nical and mechanical training can
hope to benefit by this new market for
their services. If you are not presently
qualified there are several ways to
prepare yourself for this new oppor-
tunity that is television, either by
home study or at one of the many ex-
cellent television schools, or both.

According to Television Digest, the
following new stations were scheduled
to be on the air by the end of October.
Most, if not all of them, will probably

| be operating by the time you receive

your copy of this issue.

WJIZ-TV New York; WUTV Indian-
apolis; WSB-TV Atlanta; WENR-TV
Chicago; KOB-TV Albuquerque;
WAAM Baltimore. WOIC Washing-
ton; WNBQ Chicago; WXYZ-TV De-
troit; WMCT Memphis; WTTV Bloom-
ington, Ind.; WAVE-TV Louisville;
WAGA-TV Atlanta; WBAP-TV Fort
Worth; KNBH and KLAC-TV Los An-
geles; WTVO Detroit; WDTV Pitts-
burgh; WNBK Cleveland; WTCN-TV
Minneapolis; and KTTV ILos Angeles.

November will see these stations on
the air; WDSU-TV New Orleans;
KECA-TV Los Angeles; KPIX San
Francisco; and KFMB-TV San Diego.

December brings WXEL Cleveland;
KGO-TV and KRON-TV San Fran-
cisco; WDEL-TV Wilmington, Del.;
WGAL-TV Lancaster, Pa.; and WLWD
Dayton, Ohio.

For January 1949 operation; WOR-
TV New York; WHTM Rochester,
N. Y.; WKRC-TV and WCPO-TV Cin-
cinnati; WHIO-TV Dayton, Ohio;
WLWC Columbus, Ohio; and WOW-
TV Omaha.

In February, WSEE St. Petersburg,
Fla.; and WKY-TV Oklahoma City.

www americantradiohistorvy com

For March, WFBM-TV Indianapolis;
WOC-TV Davenport; and WBRC-TV
in Birmingham, Ala., are scheduled.

WJIAR-TV Providence, R. I.; WHAS-
TV Louisville; KRLD-TV Dallas; and
WMBR-TV are scheduled for Spring
and early Summer of 1949.

Fall of 1949 will bring WSYR-TV
Syracuse, New York; WJAC-TV
Johnston, Pa.; WCON-TV Atlanta,
Georgia; and WAFM-TV Birmingham,
Alabama.

Other stations for 1949 operation,
with operating dates still undeter-
mined are: WAGE-TV Syracuse,
N. Y.; WNBF-TV Binghamton, N. Y.;
WBNT Columbus, Ohio; WBT-TV
Charlotte, N. C.; WFMY-TV Greens-
boro, N. C.; WHBF-TV Rock Island,
I1l.; WDAF-TV Kansas City; WOAI-
TV San Antonio; WOI-TV Ames,
Iowa; and KEYT Omaha.

In addition to those stations listed,
there are many more who will prob-
ably be in operation during 1949. A
great many of the stations holding
construction permits have already re-
ceived delivery of their equipment,
and are looking forward to early ope-
ration as soon as construction is com-
pleted.

Each area with a television station
now in operation or in prospect, pre-
sents a new market for the wide-
awake serviceman. All the receivers
will require some measure of service
as well as an original installation.

As additional stations come on the
air in each area, the antenna systems
of the receivers will probably require
some re-adjustment for optimum per-
formance on the new channels.

The appearance of additional sta-
tions serves to stimulate interest
greatly, as the quality of the program
material generally improves with com-
petition.

By the end of 1949 there will be no
major metropolitan area, without
some measure of television service.
The new combination coaxial and mi-
crowave link between Chicago and
New York, including towns along the
route will do much to improve the
quality of the program material pre-
sented, and in turn increase the pub-
lic’s interest in television. Within the
next two years, this system will ex-
tend across the country, affording
coast-to-coast telecasts.

The future of television is assured,
but only the qualified serviceman will
be able to cash in on Video’s opportu-
MATTE S ke S i e ey oot 4.4 8 6 O.R.

RADIO & TELEVISION NEWS
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The Preferred Radio Buying Guide

It's ready for you—the new 1949 ALLIED Radio Catalog!
Get the Radio Buying Guide that’s the first choice of thou-
sands of expert service technicians, engineers, soundmen,
Amateurs, builders and experimenters. The new ALLIED
Catalog—Radio’s largest and most complete—brings you
180 pages packed with the widest selections of the newest
and finest equipment, at today’s lowest, money-saving prices!
Here’s everything in radio for everyone in radio: new Tele-
vision and home receivers; radio-phonos with new Dual-
Speed Changers; packaged Sound Systems, high-fidelity
sound components and P. A. equipment; latest Amateur
receivers and station gear; test instruments; builders’ kits;
thousands of parts, tubes, tools, books—the world’s largest
and finest stocks of nationally known equipment. Take ad-
vantage of ALLIED’s speedy, expert shipment and the
personal attention of seasoned old-time radio men. Get
the details, too, of radio’s most liberal Time Payment Plan.
Write today for your FREE copy of ALLIED’s newest and
greatest Catalog—the preferred Radio Buying Guide!

LARGEST STOCKS ¢ QUICK, EXPERT SERVICE

Send for your FREE copy of
Radio’s Most Complete Catalog.
Use the csupon below — NOW !

ALLIED
RADIO

Evernything in Radio

L ARGEST
RADIO
suppLY
HOUSE . - -

*

ﬁovember. 1948

WORLD'S LARGEST STOCKS

Everything in radio for everyone in
radio! ALLIED's huge stocks are the
world's largest, inciuding complete
lines of all leading makes of parts
and equipment. Get everything you
need from one dependable central-
ized source—ALLIED RADIO!

TELEVISION & HOME RADIOS

See ALLIED'S outstanding selection
of new Television sets, new table
model radios, FM-AM combinations
with new Dual-Speed Automatic
Changers. Save on these radio
models—the choice of experts!

AMATEUR STATION GEAR

You'll find everything you need for
your shack in the new ALLIED Cat-
alog. See all the latest releases in
receivers, transmitters, parts, station
equipment—the biggest and most
complete listings in Ham radio!

NEW SOUND EQUIPMENT

Packaged, ready-to-use Sound Sys-
tems; amplifiers guoranteed for one
full year; high-fidelity sound com-
ponents; everything in speakers,
mikes, P. A. accessories, intercom
and recording equipment—head-
quarters for Soundmen!

Radio’s Leading
Buying Guide. ...

ALLIED RADIO CORP.
833 W. Jackson Bivd., Dept. 1-1 8 =
Chicago 7, lllinois

{1 Send FREE New 1949 ALLIED Catalog.

wwWw americanradiohistorv com


www.americanradiohistory.com

RCA I5-walt

® You've never seen a value like this
distinctively styled RCA 15-watt All-
Purpose Amplifier. You can’t beat it for
high quality performance, compactness,
beauty, and simplicity of operation
under all sorts of operating conditions.

Electronically engineered to give top
performance. Frequency response (30
to 15,000 cycles). Two high impedance
microphone input channels 116 db. gain
(RMA), each with individual volume
control. Two hi-impedance phono chan-
nels, one for hi-level and one for low-
level pickups. Can be used with popu-

Addjtional Unparalleled
Amplifier Valves _

io

B LUXE AMPLIFIER miiz205

O
Y,

A A

lar low output magnetic pickups. Phase
inversion and inverse feedback used to
obtain low distortion and uniform fre-
quency response for various load condi-
tions. Unique balanced tandem tone
control circuit. Choke filtered power
supply for minimum hum and uniform
regulation. Large functionally designed
control knobs. Accessible output termi-
nal board and replaceable cartridge
type fuse conveniently located in rear.
Set of locking-type 3 pin Cannon plugs
and receptacles for each microphone
input. Also available with 2 low imped-
ance inputs (250 ohms).

15 watt 'push-ﬁdll -Qutput—

oNLY

$8750

List price
complete with tubes

Noise-free electronic mixing —

‘S‘witd; for high-low power

output requirements — Under-
writers-approved. -

RCA 50-watt De Luxe Hi-lmpedance Amplifier M|-12293 $ I 9750
Complete with RCA Tubes......Now only

RCA 30-watt De Luxe Hi-Impedance Amplifier MI-12296 $ 00
Complete with RCA Tubes. . ....Now only

SOUND PRGBUCTS

RADIQ CORPORATION of AMERITA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN.N.J.

In Canada: RCA VICTOR Compuany Limited, Montreal

wWwWw americanradiohistorv com
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Gluallly Svund Equgrment

COMPARE...BE CONVINCED!

RCA SPEAKER Mi-12422

12-inch high efficiency, Alnico V, Cone
Type Mechanism. Special cone provides a
selected listening characieristic—a result
of thousands of listeners’

reactions over the past 10 $ 5 U
years. 10-watt capacity. 15
ohm voice coil.

18"

Also available with
matched 10-watt multi-

tap line transformer as
MI-12421.

5 H;F_[_'I

All prices shown are suggested list prices
subject to normal dealer discounts.

RCA MOLDED SPEAKER BAFFLES

Molded Plasticized Fibre Baffle with at-
tractive gray hammeroid finish and con-
trasting grille cloth, 127 x 15”7 x 514",
sloping front, strong, moisture-resistant,
and non-warping. Available 15
for 5”7, 615” and 8” mecha- $

nisms as MI-6378, MI-6379,

and MI-6380, respectively.

Similar baffles for 57, 615", 8", 10" and 12"
mechanisms also avatlable in molded Bakelite
and wood.

NEW savtam verocry

RCA VARACOUSTIC MICROPHONE
M1-6204-C

Three microphones in one. Here you have
the popular cardioid microphone (uni-
directional) p/us standard velocity micro-
phone (bi-directional) plus standard
pressure microphone (non-directional) all
in one general purpose unit. Variable
characteristic obtained by ingenious slider
mechanism on rear of housing. Quality
and performance found heretofore only in
more expensive polydirectional Broadcast
Microphones. High
sensitivity, shock $ 50
mounted. high imped-

ance. 30 feet of cable.

Make the RCA
Sound Products Distributor
in your area your
SOUND HEADQUARTERS.

MICROPHONE Mi-12080-8

Smaller than a pack
of cigarettes. First
used at all 1948
political conven-
tions. Broadcast
quality. Built-in
voice-music switch,
15 feet of cable.

36000

RCA SOUND PRODUCTS (Dept. 76-K)
Radio Corporation of America

Please send me free copy of RCA’s new Catalog on complete line of matched
sound products and price list.

-
\@ gound
\ ?‘od\\t‘-‘s T Camden, N. J.
\ THE BEST
v FOR LESS
#
% Name
L
= Company.

84 pages of sound products —micro-
phones, amplifiers, speakers, record-
portable P.A.
numerous other profitable items. Send

ers, intercoms,

Type of Business

Address

and

State

j . City

for vour FREE copy today. . 3

November,

1948
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EXECUTIVE OFFICES:
FACTORY OFFICE:

FhNC"ﬁ
TP w3 ooy

SET cRapg
4287080

CONTINUOUS RESEARCH, study of thousands of cases
of actual field experience now enable us to offer you the
new 900A “VOMAZX”. Revolutionary as was the original,
the new 900A forges far ahead in simplicity, dependability
all-around usability.

Just 34 months ago McMurdo Silver Co. announced
“VOMAX"”—the first truly stable, ultra-high input resist-
ance v.t.v.m. Lifting the v.t.v.m. out of the limited labora-
tory-application class, Silver engineering and use-experience
made “VOMAX?” the first universal v.t.v.m. Its acceptance
was instant and overwhelming — for “VOMAX” will meas-
ure, at input resistance so astronomically high as not to
“load down” any circuit to which it may be connected —
d.c. volts, a.c., af., i.f. and r.f. volts, d.c. milliamperes and
amperes, resistance and db.— all over tremendous range
and with laboratory accuracy. Used in scores and hundreds
by such competent organizations as the National Bureau
of Standards, the Navy, Army, F.C.C., C.A.A,, Veterans
Administration, G. E., Western Electric Co. Recommended
by Bendix, “VOMAX” is consistently copied, never
equalled — stands today as “standard of comparison” for
the ertire industry.

In announcing the new “VOMAX” we think you’ll agree
that we can feel just a bit proud of having again done the
impossible to give you the world’s finest universal Labora-
tory Caliber Electronic Test meter at only Net $68.50.

OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y Hnats- Sibver Co:, Soce.

1240 MAIN ST.
1249 MAIN ST.,

HARTFORD! 3.
HARTFORD 3,

CONN.
CONN.

www americanradiohistorv com
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Net Price

$68.50

FEATURES

Non-breakable glass 7 meter completely protected
behind panel.

Single hand-convenient probe gets into tight places,
banishes usual snarl of easily lost and broken test
leads.

Newer — and fewer — minature u.h.f. tubes.

51 ranges at highest available a.c. and d.c. input
resistance.

Absolutely stable—one adjustment sets meter zero
for all ranges.

No grid current error. Exclusive to “VOMAX’, this
vital feature is carried to new heights in new 900A.

24 d.c. ranges at 51 and 126 megohms, constant

input resistance. 0 thru 3, 7.5, 12, 30, 75, 120,
300, l{50, 1200 and 3000 volts. Polarity reversing
switch.

6 a.c./rf. ranges, 20 thru 300 mc., 20 megohms
input resistance shunted by 7 mmfd. 0 thru 3, 12,
30, 120, 300 and 1200 volts.

3 db. ranges.—10/4-10, 4-10/ 4-20 and +20/ +50 db.

& resistance ranges. 0 thru 2000, 20,000 and
00,000 ohms. 0 thru 2, 20 and 2000 megohms.

6 direct current ranges. 0 thru 7.2, 30, 120, 300,
1200 ma. and 12 amperes.

True vacuum tube meter in all but current functions.
Nq low-resistance, frequency-erroneous copper
oxide rectifiers.

Every good jobber features the
new “VO MAX?"”, new super-sensi-
tive 90SA “SPARX” Signal
Tracer, 910 Universal Test
Speaker & 18 Watt Universal Out-
put Transformer, 906 FM/AM
Signal Generator, new 909 and
911 TV and FM Sweep Signal
Generators, 904 Resistance/Capac-
itance Tester. All, Laboratory E
Caliber FElectronic Test Instru- i
ments at a price you can afford. :

NEWS

S 5t S

RADIO & TELEVISION
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Customode is the answer to the ever expanding requirements of audio-

video equipment. Today, you may install a 15" speaker, communications
Y.y ¥ :

receiver, tuner, and a record changer. Tomorrow, you can add a tele-

N
vision set, a pick-up for Micro-groove records, and a record cabinet. The
illustrations show only a few of hundreds of cabinet variations for
Home Entertainment Centers. Designed by leading furniture stylists and
electronics engineers, Customode’s “building block” versatility enables
you to create your own layouts as you wish, when you wish.
Werite today for literature and scale cut-up illustrations. Jensen
Manufacturing Company, 6617 S. Laramie Ave., Chicago 38, Illinois.
%
v v
% %
o s
v v v v
l v v * v
—— =
B e e $
W e e e
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IN RUGGED /-

Servicemen’s Assortment Contains 125 Selected V2-Watt
Little Devil Composition Resistors in 40 Separate Compartments

Here’s a handsome, sturdy, all-plastic
resistor cabinet you'll be proud to have in
your shop—and one that will save you
hours of valuable time. The new cabinet is
molded of solid plastic and has five drawers
with eight compartments in each drawer.
It is extremely compact—only 9” long,
4-34" high, and 5-}4” deep. Factory-packed
in the cabinet is a serviceman’s assortment
of 125 carefully selected Ohmite “Little
Devil,” }8-watt, individually marked, in-
sulated composition resistors, in the 40
values (10 ohms to 10 megohms) most fre-

Rriiies A NDTRasiSTANE EvaLuISE S
SERviceMAR SRS ORI NT)

quently used by servicemen. The assort-
ment is offered at the price of the resistors
alone—the cabinet is furnished without
extra cost!

You’ll need one or several of these handy
cabinets in your shop to protect your
resistors and to help you find resistance
values quickly. What’s more, they provide
visual stock control so you can avoid du-
plicate inventories or unnecessary trips to
your distributor. Order your assortment
and cabinet from your jobber, today!

~ REGULAR
PRICE FOR RESISTOR

g NO CHARGE FOR

Thoe

# g e
£ LR T

=
G
i

. camiNer

CAN BE
STACKED ON EACH OTHER

A dovetail joint is provided
on top and bottom of each eab-

an|  Jouer Jauan.  fouan. Stocked by Leading Distributors inet so they can be stacked

tity | - OHMS tity OHMS tity OHMS tity OHMS one on top of another.

1 10 3 1000 ¥ 133000 10 |0.47 meg.

1 15 | 1| 1500 { 5(35000 ] 1 (0.68 meg.

1 7 1) 2200 ;10 [47000 10 (1.0 meg. M! NUFACTURI

. RERES R DHMITE MA CTURING (0., 4884 FlOURNOY ST., CHICAGO 44
i1 100 5 4700 § 1 (82000 1122 meg.

1] 150 | 1| €800 {10 /0.1 megi 127 meg

1 270 {10 10000 5 0.15megi 1 /3.9 meg.

1 330 3| 15008 1(0.22megé 1|47 meg.

1 470 5| 22000 {10 (0.27 meg.; 1|68 mez| EURBNTYH R % ) For :
AR RN AR i RHEOSTATS » RESISTORS - TAP SWITCHES
14 RADIO & TELEVISION NEWS
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In Radio "B” Batteries...as in Tire Chains...
INTERLOCKED
leans Strengih!
STRONG! @

The chains with each link
interlocked with its neigh-
bor are strong.

WEAK!
Links which are taped or
tied together are useless as
tire chains.

INTERLOCKED...means strength...That’s why it is impor-
tant to know that only the New OLIN radio “B’’ batteries
have INTERLOCKED flat cells. Other brands of radio
flat cell “B” batteries are bound or linked together with
paper tapes or other type wrappings.

FLAT CELL “B"” BATTERIES ... with Activated Chemicals —
There's Nothing Like Them .. .They’re the e
ONLY Radio "B” Batteries in Which Each Cell Interlocks with Its Neighbor

THEY ARE BETTER IN 6 DISTINCT WAYS

T  Only OLIN INTERLOCKED fiat cells are Triple Sealed under FIXED PRESSURE
... la)} insuring against power leakage

...[b) gives each battery dimensional stability not found in other brands— i RE E - TWO AUTO MATIC SALESMEN

this feature is vital.

Use the .coupon for yours. .. 1 to work on your counter, the
othér on your window. Brilliant 3-color display salesmen.
They've sold thousands upon thousands of OLIN INTERLOCKED
flat cell “B" batteries. . i i

Each Cell Holds More Power-Producing Chemicals.

No Waste Space.

91% Less Soldered Connections . .. Really Reduces Battery Failure, Olin Industres, Iil. )
Electrical Division
New Haven, Conn.
Dept. A-2.

|

Result of WAR-TIME Electronic Research. I
|

Mail me at once—no charge—Counter Display ]
|

I

|

o h W N

Tested and Approved by Leading Radio Manufacturers.

and Window streamer. (7 BOND-OLIN or

Available only in the [ WINCHESTER-OLIN. (Check brand desired.)

WINCHESTER < (BOM

e et s R — —

TraeET AR e City........ Y C2Ptio o o Zomne. .. .State........ |
of OLIN INDUSTRIES, INC., Electrical Division, New Haven, Conn. e e

November, 1948 15
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* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEwWS’
WASHINGTON EDITOR

TECHNIQUALITY
CRYSTALS

Engineered to the “MUST”
requirements af current military
and commercial communications

When you write Bliley Type BH6
into your specifications you meet all
requirements, military or commer-
cial . . . and you have simplified
your design considerations by the
elimination of unnecessary multi-
plier stages. Type BHG is available
up to 100 MC. Write us for oscilla-
tor circuit recommendations based
on your particular requirements.

ye3 44
B CRYsT7ALS
. BLILEY BLECTRIC COMPANY

L -UNION (STATION. BLDG,, | ERIE, RA.

WASHINGTON WILL BE quitea TV
news center this fall and winter. With
the FCC hearings on the effects of
tropospheric interference on present
and proposed allocations, high-band
TV and general interference problems,
reams of vital information and deci-
sions affecting the future of television
will be on the wires from Washington.

The most spectacular hearings,
those on high-band TV, will reveal
what industry has done and can do at
the higher frequencies and thus pro-
vide a pattern of planning for many

| years to come. Typical puzzling prob-

lems which industry specialists will
analyze include the areas of service
which might be expected in the 474-,
600-, and 890-megacycle bands with
equipment having bandwidths of 6, 13,
or 20 mec. Radiated power possibilities,
co-channel and adjacent-channel sepa-
rations, and the number of chdnnels
which would be available in the 140
metropolitan districts, are other major
topics which will be probed by the
experts.

At this writing, representatives of
all of the leading telecasters, broad-
casters, component, receiver and
transmitter manufacturers, were
scheduled to appear at the Washing-
ton sessions: Philco Corporation,
Philco Television Broadcasting Corpo-
ration, Television Broadcasters Asso-
ciation, Allen B. DuMont Laboratories,
CBS, NBC, Westinghouse Electric
Corporation, Cowles Broadcasting
Company, Eitel-McCullough, Inc., Tel-
evision California, Inc., Twentieth
Century-Fox Film Corporation, G. A.
Richards stations (WJR, Detroit,
WGAR, Cleveland and KMPC, Holly-
wood).

Westinghouse has prepared an ex-
tensive report on its ‘“Stratovision”
program for the hearings. In a previ-
ous session, a 475-page review of the
test results of the system operating on
1107.5 and 514 megacycles was of-
fered. The report revealed that the
airborne telecasts provided reception
at points several hundred miles away
from the station. As a result of these
performances Westinghouse filed an
application for channel 8 to operate
about a point 30 miles west of Pitts-
burgh and provide a service in an area
with a radius of approximately 200
miles.

According to the petition, the
“Stratovision” station would provide

16
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service to 8,253,000 people in the 58,-
200 square miles encompassed by the
station’s 5000 microvolt contour line.
(FCC regulations protect ground tele-
vision channels from interference by
other stations, protection extending to
a rough circle around the station
known as its 5000 microvolt contour
line.)

The “Stratovision” plane would pick
up signals from KDKA to provide the
new service, the application disclosed.

The tropospheric interference probe,
the subject of another FCC session,
will also provide significant data and
indicate whether present power and
antenna height restrictions should be
changed and whether protected con-
tours should be revised.

During allocation sessions in the
summer, T. T. Goldsmith, Jr., director
of research of Allen B. DuMont Lab-
oratories, revealed that the tropo-
sphere and distance in television re-
ception were extremely relevant
factors. Tests disclosed that waves
may be trapped between two bound-
aries of a dense layer of air which oc-
curs a short distance above the earth’s
surface, producing in effect a parallel
plane waveguide, and the energy, in-
stead of being uniformly radiated in
all directions, is confined and guided
along close to the surface of the earth.
This condition may result in the signal
strength at a distant point being many
times greater than that predicted by
the ground wave theory alone. These
effects occur more or less at random
and cannot be relied upon for any
dependable service, but they create a
serious interference problem. Accord-
ingly, said Dr. Goldsmith, stations will
have to be separated considerably fur-
ther than would be indicated by a con-
sideration of ground wave theory
alone.

In calling the interference hearing,
FCC admitted that the present stand-
ards do not include specific data on
tropospheric propagation, _.and that
the results described by industry ex-
perts confirm the studies made by the
Commission’s Bureau of Engineering.
So, it appears as if an interesting and
vital decision on the troposphere and
television interference will be on the
books very soon!

TV RECEIVER PRODUCTION con-
tinues to climb, with over 334,000 sets
having been made since January.

RADIO & TELEVISION NEWS
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' /! i i D.T.l. can prepare you for

D 'I‘ I 1S ONE OF YOUR a profitable future in

oo TELEVISION

‘‘Know-how' in preparing men for

;Z(I:‘I’.opportuniﬁes in the Radio-Electronics R a d i o - E I e c t r o n i c s

i A faculty of more then 60 skilled See how DeForest's Training, Inc. can start pre-
r.esidemiol ond 15 extension instruc- paring you now for the opportunities ahead in
tors to guide students in their training.

TELEVISION . . . RADIO .. . ELECTRONICS. We
provide practical training in your own home to
o You may learn ot home or in our
| new, modern laboratories in Chi-
| cogo.

help you gain the confidence and “‘know-how"
o Home Movies, an exclusive D.T.I.
feature, help you learn faster . . .

your own business. D.T.l. trains you rapidly,

thoroughly, by using modern instruction meth-

ods and equipment. Write today for free facts
on how you, too, may get started toward a
profitable, exciting career.

to fit you for a responsible, well-paying job or

easier at home.

o You receive many shipments of com-
mercial-type equipment which give NO EXPERIENCE

you practical ‘““on-the-job’ experience in You BU'LD NECESSARY
your own home. You keep all of this equip- D.T.I. sends every major aid to speed
ment — working about 180 experiments, and KEEP jewel bearing MULTI-METER  your home training. In addition to
including a permanent 6-tube Radio Re- (above) and 6-tube '*Super-Het" Receiver (below) 'he o shipments of 'Rud""Ele"
ceiver the entire family will enjoy. - . . giving you practical experience at home in !'OMics parts and assemblies, you re-
ASSEMBLY . .. WIRING . . . SOLDERING . .. TEST. ceive well illustrated, loose-leaf les-
. ING . . . TROUBLE SHOOTING! e sons, prepared in clear, simple
You build and keep modern-type — {1 = language to help you learn

o

test equipment which you can regu- faster, easier,
larly use for analyzing, checking and test-

ing purposes.

You also get lessons with many illus-

<

YOU ALSO USE
HOME MOVIES

Only D.T.1. provides you
with this all important
home training aid that
makes Radio-Electronics
principles remarkably
clear and easier to yn-
derstand. We lend you
a 16 mm. projector and
many reels of informa-
tion-packed film,

trations and schematic drawings that
make electronic circuits easier to under-
stand.

The only training of its kind to be

Q3

awarded the Certificate of Merit by
the New York Museum of Science and
industry.

EFFECTIVE EMPLOYMENT SERVICE is

ovailable when you complete your

2

training to help you get started. EMPLOYMENT
SERVICE
@ Consultation Service. After you have When you complete DeForest's Training, Inc.
" ompleted your training, you are L L 2533 N. Ashland Ave. Dept RN-ET1
privileged to write for additional informa- will help you get Chicago 14, Ilinois

tion to help you with ““on-the-job" prob- stogtedsiailicoupn
lems BEY ! P :"‘_’I“Y for full de- Send me complete details, showing how | may make my start
ms. aills.

in Radio-Electronics-Television. No obligatjon.

Name .Age

DeFOREST'S TRAINING. INC. (PP

CHICAGO, ILLINOIS iy ceeriiei.....Zone. .. . State

Assoclated with the DeVry Corporation, ! If under 16, check here If a discharged veteran of
Bullders of Electronic and Movie Equipment for special information World War I, check here.

58 B F =
November, 1948 17
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 The FIVE BRIGHTEST STA

the RECORDING FIELD!

Model ©910-B 4 Hour Long Play

The only magnetic tape recorder combining long
play with high fidelity. Record and playback con-

Model 808 Foundation Chassis
Basic recording and playback chassis
used in all TWIN-TRAX high fidelity
recorders. Supplied with 32-page
instruction book. Idea! foundation
unit for engineers, technicians, ex-
perimenters. Net Price ..$89.50

tinuously any program up to 4 hours duration.
Frequency Response 40-10,000 cycles =2 db.

Net Price

................................................ $495

Modet 710-B Portable

New idea
equipment.

in portable
Divides weight for easy,

recording

balanced carrying, into 2 matching

luggage type
chassts and speaker
amplifier in other.

Model 510-B  Rack Panel Series

Economicol, highly efficient perma-
nent installations for radio stations.
Models available for continuous 1 hr.
or 4 hr. programs. 8” monitor
speaker; Mechanical chassis and all
controls vertically mounted. High
fidelity. Standard NAB fope speeds
7Y2” and 15" per sec. Automatic
switchover systems ovailable. Net
Price for one-hour model. ... $435

What TWIN-TRAX™ Recording is:
Nof one, but TWO independent, isoloted sound
tracks recorded on standard reels of Yi'' wide
magnetic tape — that's the revolutionary new
idea behind TWIN-TRAX. One trock records
during forward fupe travel, the second during
reverse. Automatic instantaneous reverse action
assures continuous flow of program material,
eliminates necessity for rewnndrnq Result:
DOUBLED playing time — no loss in frequency
response or quallty —— and best of all, your tape
costs are cut in HALF!

cases.

Write TODAY for Descrlphve lnerafure|

Mechanical
in one case,

Idea! for on-the-
spot recording. Net Price.......

$335

Model 810-B Standarc Recorder
In handsome leotherette or walnut cabinet.
Records, plays back voice, music, with
excellent results. No special technical
knowledge required. Records radio pro-
grams, without exiraneouvs room noises.
Net Price ... ..$285

Partial List of TWIN-TRAX" Features: = !

One hour of continuous play. Frequency response
50 o 9000 cycles =3 db. Individual bass and
treble controls. Simplified tape threading. Low
hum level {DC on heaters). No mechanical noises.
Instantaneous reverse control—without unthread-
ing tape! Instantaneous stop—ne slurring. High
speed forward and reverse shuttle without un-
threading, Complete elimination of capstan tape
slippage. 3.2 and 500/600 ohm balanced fine
outputs. Twin electronic erase heads. Flutter and
wow =0.1%. No belts to loosen or pulleys to slip.

“Registered Trademark

Insfant Heat. Solder in 6 seu.mds
after pressing trigger

Finger Thermostat. Finger control
keeps tip at exactly the right heat.
Cool, Non-tiring Natural Grip.
Pistol grip — built to stay cool— light
weight, only 6 ounces.

Easy to Operate from any 6-12 volt

D.C. supply sources, or “FLASH" e

Order Direct Or From Your Supplier @

2816 ALDRICH AVENUE SOUTH

HD-520 transformer— price $6.20,
or standard car battery.

Interchangeable Tips

i
Ys” @ Pencil g Crafts- s
o man

PHILLIPS MANUFACTURIHG COMPANY, INC,

Model
SF-100

75
List
i Price

Point

Jobber’s Inquiries Invited

MINNEAPOLIS. MINNESOTA

is

www americanradiohistorvy com

Monthly production has been doubled
since the first of the year, 30,001 sight
and sound models having come off the
line then, while over 64,000 units were
made in June. And according to in-
dustry and trade association expert
predictions, the winter months will
probably see a doubling of June pro-
duction.

ARCHITECTURAL REGULA-
TIONS have now been extended to
the television antenna scene. In San
Diego, California, the City Planning
Commisssion ruled recently that the
heights of residential television an-
tenna masts in the city’s 29 architec-
tural control districts will be limited
to 50 feet above ground level. Five
types of masts were approved for
these zones. The only exception to the
50-foot Tule was allowed to hotels,
apartment houses and business build-
ings, where a 12-foot mast could be
erected atop the roofs.

PICTURE TUBE RECORDING
TRANSCRIPTION service will be
used by most of the television stations
in the Midwest during the coming
months. With these packaged films,
which will be flown to the telecasters,
it will be possible to air the important
large production shows put on in the
East or Pacific Coast, shortly after
the live presentatlons

Four stations in Chicago which ex-
pect to use the picture transcriptions
are WENR-TV (ABC), WNBQR (NBC),
WBKB (independent which will carry
CBS and perhaps DuMont programs)
and WGN-TV (independent which will
carry DuMont programs).

The transcription service will be
found particularly handy until com-
plete coax and microwave facilities
are available. And even with the link
facilities in full swing, schedule prob-
lems will make it necessary to use the
films for delayed type telecasts, just
as broadcasters use disc and tape re-
cordings for delayed broadcasts.

As a result of the accelerated inter-
est in this new mode of transcription,
film and television specialists are
burning the midnight oil developing
improvements in equipment and ma-
terials which will bring more and
more fidelity to the transcribed im-
ages.

THE FCC RECORDS reveal that
many television networks are being
planned, particularly in the Far West
areas. In Texas, for instance, a Texas
Telenet System, with stations in Aus-
tin, San Antonio, and Corpus Christi,
is now on the drawing board. Micro-
wave links, 30 to 40 miles away, are
scheduled to be used to tie in the cities,
which may eventually also include
Waco, Fort Worth, Dallas, Houston,
Wichita Falls, etc.

IT’S BLACK AND WHITE TV for
the British, too. A decision by the
television committee of the British
Broadcasting Corporation states that
(Continued on page 144)
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Thousands of Radio Service Technicians are right! They’ve found
the way to quicker, easier, more profitable servicing. Join these
thousands of successful money-making Servicemen who have
switched to PHOTOFACT Service Data. Learn for yourself how
this accurate, easy-to-use, practical data saves you time, makes your
work easier, helps you earn more. PHOTOFACT gives you 100%
useful service data—every photograph, every diagram, every bit of
information helps you do a complete job. You owe it to yourself to
switch to PHOTOFACT. There’ll be a big difference in the time you
save and the bigger profits you'll earn every single working day.

PHOTOFACT YOLUMES
The Preferred Service Data

Radio Service Data that meets your actual! needs!

!
3
|
H

t i =
el

t : .e'!.f.'."'..z
Subscribe Regularly to
PHOTOFACT Folder Sets

Here’s the most accurate and complete
Radio Data ever compiled—issued reg-
ularly two sets per month. Keeps you
right up-to-the-minute on all current
receiver production. Your best buy in
Service data—practical, useful infor-
mation thatmakes money for you every

Bring your file of post-war receiver Service (})ata rilght day by saving you time on service jobs.
up to July, 1948! Here’s the most accurate and complete :

radio data ever compiled—preferred and used daily by Shows you everything you need to
thousands of Radio Service Technicians. Includes: Ex- ¢
clusive Standard Nortation Schematics; photo views  clear, accurate, uniform style. Packed
keyed to parts lists and alignment data; complete parts with extra help—full PHOTOFACT
listings and propeé replacements; ?lxgnment, stage gain, data on Automatic Record Changers—
circuit voltage and resistance analysis; coil resistances; : : : . :
record changer service data, etc. Order Volume 4 today communications receivers—amplifiers
—keep your Photofact library up-to-date—it’s the only

know about the sets you service—in

—plus new PHOTOFACT Television
Folders—exclusive, uniform- coverage

Vol. 3. Covers models from July 1, 1947 to Jan. 1, 1948

Your Price

Each Volume, Vol. 1. Covers all post-war models up to Jan. 1, 1947

Vol. 4. Covers models from Jan. 1, 1948 to July 1, 1948 of popular Television Models, data

proved best by actual service clinic ex-
perience. Subscribe at your Jobber

In Deluxe Binder

1947 Record Changer Manual

Nothing like it! Complete, accurate
data on over 40 post-war models.
Exclusive exploded views, photos
from all angles. Gives full change
cycle data, information on adjust-
ments, service hints and kinks, com-
plete parss lists. PLUS—for the first
time — complete data on leading
Wire, Ribbon, Tape and Paper Disc
Recordﬂers!oéodo pagesv; hard cover;
opens flat. Order now!

ONLY $495

Mulgwatic Recard Chinger
P

g h 0 .
Receiver Tube Placement Guide Radio |ndustry RED BOOK

Shows you exacily where to replace each

tube in 5500 radio models, covering  The RED BOOK tells you iz one
1938 to 1947 receivers. Each tube lay-  gp/ume all you need 1o know about
out is illustrated by a clear, accurate replacement paris for approxi-
diagram. Saves time-—eliminates risky mately 17,000 sets made from

hit-and-miss methods. 192 pages, com- 1938 to 1948. Includes complete,
pletely indexed. $E25 accurate listings of all 9 major re-
ONLY . v Janab dwsd dan 2ot s 8 placement components—not just

one. Listscorrectreplacement parts

made by 17 leading manufac;u;er?

. PR . —not just one. Covers origina
Dial Cord Stringing Guide . parts numbers, proper replace-
- N The book that shows you the one right ment numbers and valuable instal-

N way 1o string a dial cord. Here, in one lation notes on: Capacitors, Trans-

5 \ handy pocket-sized book, are all avail- formers, Controls, IF's, Speak-

g able dial cord diagrams covering over ers, Vibrators, Phono-Cartridges.

My 2300 receivers, 1938 through 1946. Plus—Tube and Dial Light data,

e " Makes dial cord restringing $700 aond Baitery replacement data.

B . jobs quick and simple. ONLY .. ] 440 pages, 812 x 11; $195
sewed binding. ONLY...$3

ro w. SAMS & co, inc.

INDIANAPOLIS 7, INDIANA.

ovomber, 1948

www ameticanradiohistorv com

$§§39 Vol. 2. Covers models from Jan. 1, 1947 1o July 1, 1947

today,forregularmonthlyissues.$g 50
PER SET ONLY .. .vvivviiieninienes %

FREE Photofact Cumulative Index

Send for the FREE Cumulative
Index to PHOTOFACT Fold-
ers covering !/l postwar re-
ceivers up to the present. You'll
want this valuable reference
guide to theRadio Service Data
preferred and used by thou-
sands. Helps you find the Fold-
ers you want quickly. Get this
Index at your Jobber or write

for it today.

Mail This Order Form
to HOWARD W. SAMS & CO., INC,
+ Indi 1

2924 E. Washi St., 7, Indi

My (check) (money order) for $........ enclosed.
[ Send the RED BOOK. $3.95 per copy.

Send PHOTOFACT Volumes in DeLuxe Binder:
OVol4.0Vol.3.OVol.2.JVol. 1 ($18.39 each).

O Automatic Record Changer Manual, $4.95.
[ Tube Placement Guide, $1.25.

{1 Dial Cord Stringing Guide, $1.00.

0 Send FREE Photofact Cumulative Index.

Name. ., ool . apaThadll Jlae s o don 8 ssainnd 0 . .

Address........ooviiiinn,. P SR ——
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See how Centralab

With CRL's improved Adashaft Radiohms you
con'rOIS: can carry a smalll> stock of controls, yet be regdy
to handle almost any kind of tontrol replacement problem. No
wiggle, no wobble, no slip. Just insert shaft pilot in control stub
shaft, and slip “C" washer into place. Available in all sizes for

all model “M" volume control applications. Six types of shafts.
20

° Centralab offers you a complete line of Tone
° )
SWI"heSO Rotary Selector, Lever Action and Medium Duty

Power Switches, which features a wide variety in both laminated
phenolic and steatite insulation. Available with shorting or non-
shorting contacts. See your Centralab Distributor for further in-
formation, or write direct for new Catalog 26.

RADIO & TELEVISION NEWS
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hoosts your prof

Faster service . . . satisfied customers . . . greater profits go hand in hand

when you switch to Centralab replacement parts. CRL components are easy

to use — speed repairs. They’re easy to stock— cut overhead. They won’t

let you down — build repeat business. When you compare quality, perform-

ance and price, you’ll see why radio servicemen everywhere use Centralab

parts to increase efficiency in their shops . .. build customer goodwill . . .

put extra dollars in their pockets. Find out how the Centralab line can

help you build up your service business. For the complete story, get in touch

with your Centralab Distributor.

— “Centralab’s line of replacement parts cuts
repair time in our shop”, says Earl Olson, serv-
iceman for Pohl Radio Service, Wauwatosa, Wisconsin.
“This makes it possible to turn out more work every day.”

Wt 77y CRL line of ceramic By-pass and Coupling

HI-Kaps : Capacitors gives you ceramic dependability
and permanence at a new low price! Packaged in a Convenient
envelope of five, Hi-Kaps are clean, easy to stock and handle.
Wide range from .000050 to .010000 mfd. Rating — 600 WVDC,
1000 V. flash tested. Ask your Centralab Distributor for all the facts.
November, 1948

AT 1774 Just out! Centralab’s new high volt-

Hé'VQ'K@ps : age capacitors for television and high
voltage applications. Made of Ceramic-X, H7-Vo-Kaps combine
high voltage and small size to give you convenient, dependable
petformance, 10,000 WVDC flash. 20,000 VDC. Capacity — 500
mmf. See your CRL Distributor, or write direct.

210
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" NY-ANTE”° e
BEN stake?

. ubar.

.o inferior OF unknown ating

" by buying ! 's why We keep repe -
18 Alns.” That's ouT custom

jon an ;
Y our Repulalrom oy e .
deserve the best:

Your reputation i ! ' ed” Spraguc:
ok for the few P¢

built by many
stroye
tomer.
ble to i

“’t—‘.- SPRAGUE LM —Universal Mounting Replacements! SPRAGUE EL— Self-Maunting Midget Can Type!
3 N‘-\‘-‘-.‘. =

THESE SPRAGUE PRODUCTS ARE
. for @ys:;f::;;” UNCONDITIONALLY GUARANTEED!
.: 0 .

When used at their capacitance and voltage ratings, these

Sprague Products are unconditionally guaranteed to
render satisfactory performance.

*KOOLOHM

CAPACITORS RESISTORS
| *T.M. Reg. N

U.S. Pat. off.

SPRAGUE PRODUCTS COMPANY, North Adams, Mass.
{JOBBING AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY)
22
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Let NATIONAL SCHOOLS, of Los Angeles, a practical

Technical Resident Trade School for almost 50 years,

train you for today’s unlimited oppertunities in Radio

Good Jobs Await the Trained
Radio Technicion

You are needed in the greai, modern Radio, Television and Electronics in
dustry! Trained Radio *echnicians are in constant and growing demand at
excellent pay—in Broadcasting, Communications, Television, Radar, Research
Laboratories, Home Radio Service, etc. National Schools Master Shop Meth-
od Home Study Course, with newly added lessons and equipment, can train
you in your spare time, right in your own home, for these exciting oppor-
tunities. Our method has been proved by the remarkable success of Na-
tional Schools-trained men all over the world.

You Learn by Building Equipment with
Standard Radio Parts We Send You

Your National Schools Course includes
not only basic theory, but practical train-
ing as well—you learn by doing. We send
you compPlete standard equipment of pro-
fessional guality for building various ex-
perimental and test units. You advance
step by step until you are able to build
the modern superheterodyne receiver
shown above. which is yours to keep and
enloy. You perform more than (00 ex-
periments—build many types of circuits,
signal generator, low power radio trans-
mitter, audio oscillator, and other units.
The Frea Books shown above tell you
more about it—send for them tfoday!

NOW! New Professional Multitester Included!

This versatile testing instrument is port-
able and complete with test leads and
batteries. Simple to operate. accurate and
dependable. You will be able to quickly
locate trouble and adjust the most deli-
cuate circuits. You can use the Multitester
at home or on service calls. It is de-
signed to measure AC and DC volts,
current, resistance and decibels, You will
be proud to own and use this valuable
professional instrument.

1948

November,

Lessons
and
Instruction
Material Are Up-to-date, Practical, Interesting.

National Schools Master Shop Method Home Training gives you basic and
advanced instruction in all phases of Radio, Television and Electronics. Each
lesson is made easy to understand by numerous illustrations and diagrams.
All instruction material has been developed and tested in our own shops and
laboratories, under the supervision of our own engineers and instructors. A
free sample lesson is yours upon request—use the coupon below.

You Get This and Other
Valuable Information in
the Free Sample Lesson:

Both Home Study and Resident
Training Offered

. Basic Receiver Circuits and Ilow They Are
Used.
. Construction of the Antenna Circuit.

¢ Energy Is Picked Up by the Aerial.
nal Currents Are Converted 1nto

APPROVED FOR
VETERANS

N

Sound.

. How the Tuning Condenser Operates.

. Jlow the R-F Transformer Handles the Sig-
nal and other data, with diagrams and il-
lustrations.

%ﬁfﬁﬁﬂ&ﬁ. SLHOOLS

lOS ANGELES 37CALIFORNIA ES 1905

oo

Check Coupon Below

E—

E‘; Na%onal%SchoolsWDgnt RNt
A 40005 querua “Las Anqehss 37 Gailf%

t’s} Mail me FRER the books mentioned in your ad including a sarhple lesson
i - of your course. I understadd no salesman will call on me,
i-_ws o e T

Srdsr W S o
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The waveguide connects with antennas, which
are oriented in azimuth with antennas at next
station. At right is complete repeater station.

=S s =—

The waveguide continues upward through the
roof of the station toward the antennas.

it (o

BEURmNLy
u:‘;?i;&;': 4
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Base of a waveguide circuit in a repeater station
of the New York-Boston radio relay system,

BELL TELEPHORE LABOQRATORIES

EXPLORING" AND INVENTING, DEVISING AND PERFECTING FOR CON-
IN TELEPHONE SERVICE.

TINUED IMPROVEMENTS AND ECONOMIES

24
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UNLIKE radio broadcast waves, microwaves
are too short to be handled effectively in
wire circuits. So, for carrying microwaves
to and from antennas, Bell Laboratories
scientists have developed circuits in “pipes,”
or waveguides.

Although the waves travel in the space
within the waveguides, still they are in-
fluenced by those characteristics which are
common to wire circuits, such as capacitance
and inductance. A screw through the guide
wall acts like a capacitor; a rod across the
inside, like an inductance coil. Thus trans-
formers, wave filters, resonant circuits — all
have their counterpart in-waveguide fittings.
Such fittings, together with the connection
sections of waveguide, constitute a wave-
guide circuit.

From Bell Laboratories research came the
waveguide circuits which carry radio waves
between apparatus and antennas of the New
York-Boston radio relay system. As in long
distance wire communication, the aim is to
transmit wide frequency bands with high
efficiency — band widths which some day
can be expanded to carry thousands of tele-
phone conversations and many television
pictures.

Practical aspects of waveguides were
demonstrated by Bell Telephone Labora-
tories back in 1932. Steady exploration in
new fields, years ahead of commercial use,
continues to keep your telephone system
the most advanced in the world.

RADIO & TELEVISION NEWS
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The beacon light that lends a guiding hand to ships at sea is
the sailors best friend. And so it has been true over the years
of the RADIART VIBRATOR catalog! Carefully edited . . . skillfully
planned . . . this catalog manual has been of infinite help to
servicemen everywhere! For the invaluable technical data . . .
the carefully cataloged listings . . . these have been the source
of information that radio men depend upon. We are proud to
help the trade in this manner, and will continue to print a catalog

that will be regarded as “the bible of the industry”.

THE ONLY VIBRATOR LINE
LISTEO IN SAMS’ RED BOOK

CLEVELAND 2, OHIO

EXPORT: SCHEEL INTERNATIONAL, INC., 4237 N. LINCOLN AVE., CHICAGO, ILL.

-

November, 1948
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RADIO
TROUBLESHOOTER’S {4
HANDBOOK

Eliminates
useless testing
on 4 jobs out of 5

...You R T
COMPLETE

PRACTICAL RADIO
.SERVICE LIBRARY

MODERN RADIO
SERVICING

A complete guide to trouble-
shooting, instruments, circuit
analysis, repair.

LEARN TO WORK BY MODERN,
PROFESSIONAL METHODS

Train for the big pay jobs!

Ghirardi’s MODERN RADIO SERVICING
is a complete, 1 vol. course in all phases of pro-
fessional radio-electronic repair. Tells how to
make preliminary trouble checks on difficult jobs;
how to analyze any circuit and its components; how,
when and where to use zll types of test instruments
and interpret their readings to track down the
trouble—even how to start a service business of
your own. Everything is explained simply and thor-
oughly. 706 clear illustrations and 723 self-test
review questions make study easy. Complgte 1300-
page book only $5—or see special combination price
offer below.

CUT TIME IN HALF ON
COMMON SERVICE JOBS

Work faster——make more money

Almost 4 out of 5 radio repair jobs can be
handled as casily as falling off a log! Just look up
the model of the set to be fixed. Chances are Ghi-
rardi’s RADIO TROUBLESHOOTER'S HAND-
BOOK tells exactly what the trouble is, exactly
how to fix it. Gives common troubles, their symp-
toms and remedies for over 4800 radios by 202
manufacturers. Hundreds of additional pages con-
tain tube data; transformer trouble listings, align-
ment charts, and dozens of diagrams, etc., for
faster, better service on any radio ever made. Only
$5—or sece special combination offer.

MONEY-SAVING OFFER!

Let Ghirardi’'s RADIO NOW‘

%ROUBOIbESHOtOTE]I‘L'XS O
ANDB K save time, help

youmakemox;e]x;xorfyo&coo%- READ THESE

mon service jobs. Let -

ERN RADIO SIIZRVICIE\"ﬁG GIANT

train you in truly scientific

servicing tha{; can pave y()tl,ll‘ BOOKS

way to the big money jobs.

Get BIOTXH bitg b(l)oksgat tthe FOR 10 DAYls

special price of only $8.50 for H

the two ($10.50 foreign). Use at our r'Sk'

coupon today—at our risk!

g—-------------“ﬁ

IDept. RN-118, Murray Hill Books, Inc., E
232 Madison Ave., New York 16, N. Y.

Send me the books checked below for 10-days ex- [|
amination on approval. In 10 days I wiil pay for
! the books, plus a few cents postage, or return them
postpaid. (Postage paid on cash orders; same return
J privilege. Books sent on approval in U. §. enly.)
. COMODERN RADIO SERVICING §$5 (85.50 out-l
side U.S.A)

# DRADIO TROUBLESHOOTER'S HANDBOOK I
X $5 ($5.50 outside U.S.A.)

OSPECIAL MONEY-SAVING OFFER—Both ofl
g above big books only $9.50 ($10.50 cutside U.S.A.) I

BName. . ... i [}
IAddress ........................................ g
I City, Zone, State.. ..o .. I
T R M M MR ST MM M R R NE e mll
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ALLEN B. DUMONT LABORATORIES, INC.
has moved the Television Receiver
Sales Division of the company to new
and enlarged quarters at DulMont’s
515 Madison Avenue, New York head-
quarters.

The division which was formerly lo-
cated in a section of the second floor
now occupies the entire 41st story of
the building.

Until quarters have been completed,
the receiver showroom and offices of
service technicians will remain at their
second floor locations.

kS * *

JAY C. FONDA, nationally known sound
recording engineer, has joined the
Morris F. Taylor
Company, manufac-
turers’ representa-
tives of Silver
Spring, Maryland.

Mr. Fonda has re-
linquished his pri-
vate engineering
consultant practice
to join the Taylor
organization where he will serve as
sales engineer calling on industrial
plants in eastern Pennsylvania, Dela-
ware, and southern New Jersey.

Mr. Fonda formerly headed Fonda
Sound Corporation, was vice-president
and director of engineering of Fonda
Corporation and president and chief
engineer of Jay C. Fonda, Incorpo-
rated. He has, also held the position
of chief engineer with Jefferson-Travis
Radio Company.

* * *
LUND-HANSEN COMPANY has been re-
cently organized in Chicago to repre-
sent the electronic parts manufactur-
ers who prior to the formation of the
new company were represented by
Ralph T. Brengle Sales Company.

The Brengle organization will devote
full time to national sales for Potter
& Brumfield Mfg. Co. and Montgomery
Mfg. Co. The new organization will
handle the lines of Precision Appara-
tus, University Loudspeakers, Marion
Electrical Instrument, Premax Prod-
ucts, Special Products Co. in addition
to representing Potter & Brumfield
and Montgomery locally.

Principals in the new firm are Rus-
sell Lund and Dudley Hansen, both of

whom have been handling sales for the -

Brengle organization for the past
several years. Mr. Lund held positions
with Raytheon, Clough-Brengle, and
Thordarson before joining Brengle.

Mr. Hansen was in the Engineering -

Department of Admiral Corporation
and was, prior to that time, associated
with Grigsby-Grunow.

Lund-Hansen Company is sharing

www americanradiohistory com

offices with Ralph T. Brengle Sales
Company at 549 West Washington Bou-
levard, Chicago.
EIE T 3

BERT COLE, vice-president and gen-
eral manager of Crosley Distributing
Corporation, has been elected to the
board of directors of the corporation.

The announcement followed a re-
cent disclosure by Mr. Cole that the
1948 sales volume of the New York
outlet for the Crosley Division, Avco
Manufacturing Corporation was the
highest in its history and more than
double the volume attained during a
similar period last year.

The Crosley Distributing Corpora-
tion handles Crosley radio and televi-
sion receivers and the company’s line
of home appliances. Executive offices
and display rooms are located at 1775
Broadway in New York.

N Y
BENDIX RADIO has announced the ap-
pointment of four district merchan-
disers to complete its radio and tele-
vision sales organization.

W. J. Lancaster, who maintains of-
fices at 16 Beale Street, San Francis-
co, will cover the entire Northern
California territory.

James V. Cunningham, operating as
the Telerad Sales Co., 30 Huntington
Avenue, Boston, is the new district
merchandiser for Eastern Massachu-
setts and Rhode Island.

Western Massachusetts will be cov-
ered by Louis Del Padre, 1162 River
Road, Agawam, Massachusetts.

The second western appointment
named Roy P. Mulhausen, operating
as the Nelfram Co., 702 Ernest and
Cramer Building, Denver, to cover
that territory for Bendix.

* * *

E. H. FRITSCHEL has been named man-
ager of sales for the Industrial and
Transmitting Tube
Division of the Gen-
eral Electric Tube
Division at Sche-
nectady.

Mr. Fritschel
graduated from
Iowa State in 1926
with a B.S. degree
in electrical engin-
eering and immediately joined Gen-
eral Electric Company as a student
engineer on the test course. In April
1927, he went to Uruguay as a con-
struction foreman for the installation
of radio transmitting equipment, later
doing development work at Schenec-
tady. g

In March 1929 he was transferred to
the Radio (now Electronics) Depart-
ment where he has handled radio
transmitter and industrial electronic

RADIO & TELEVISION NEWS
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A Sensational Aunouncement to the “Top Third' of the Sewicing Tield)

Now, after two years of preparation, CREI
its new home study course in

introduces

3 AR QILTR o
: L SAAERGRRNEY
o

100% Practical “On-the-Job” Course That Equips You to
Install and Service ALL Types of Television and FM Receivers

This is the big changeover year—from radio to television.

It is the year for you and all servicemen to make the big de-.
cision. Either you are going to catch up with the new developments
in the industry, or you are going to be passed by. There are new
techniques—entirely new methods of technical “know how” to be
learned and mastered, if you are going to be in a position to handle
good-paying Television and FM business.

This new course was prepared by CREI at the request of
several large manufacturers, distributors and dealers who said,
“We must have more servicemen trained to handle the approxi-
mately 800,000 television sets and 4,000,000 FM sets to be produced
this year alone!” CREI knows exactly what you need and every
effort has been made to keep this course practical and to the point.
If you are now in service work you will be able to thoroughly under-
stand and apply each lesson. It has been reviewed and checked by
qualified service experts who know what you must know
to get ahead in this booming field.

Radio Service Division of

CAPITOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Instituie

Dept. 4118, 16th & Park Rd., N. W., Washington 10, D. C.
Yranch Offices: New York (7) 170 Broadway  San Francisco (2) 760 Market St

November, 1948

-

CREI has never attempted “high pres-
sure” selling of any kind. In introducing
this course, we believe honestly that it
can provide you with the ability you
must have to hold your job——qualify for
a better one—or start your own business.

To such familiar serv-
ice terms as ‘‘tone, se-
lectivity, ecircuit noise,
AVC, feedback, ete.”,
must be added such
terms as, “dipole, ras-
ters, clippers, clamping
circuits, synch pulses,
blanking pedestals, ete.” Do you under-
stand this new language? Are you
qualified to install and service all types
of Television and FM Receivers?

P

TV and FM will make more progress
in the next 10 months than they have
in the past 10 years. Just
think of the extraordinary . 3
opportunities this opens _ ‘ e
up for you. Here in one
practical course at a popu-
lar price, CREI offers you
security and more money.

Don’t put it off. Get going now and get
in on the big money that is going to be
made by those men who have equipped
themselves to handle the “sets of to-
morrow.”

Start your training now and you start
applying your new-found knowledge
immediately. Every lesson
in this course can be help-
ful in your daily work.
As you progress in your
ytraining you will find
yourself equipped to han-
dle complicated Television
and FM work that only a few months
ago looked “impossible”. The time to
start is now.

It costs you nothing but a few minutes
time to read the interesting facts and
the complete lesson-by-lesson outline. So
practical, so simple to understand. Mail
the coupon now for complete information.

ntlemen: =~

" 0 i, 4 A W "..... 2k '
H . Please send me complete details of your new home stody

course in Television and FM Servicing. I am attaching
‘a brief resume of my experience, education and present
”positio'n.' p W o T '

i ™y

NAME_. .+
AR
' STREET. _ - , g
CITY ‘.‘,.- s - ‘ZONE i QTATE‘
- [J L &M ENTITLED TO TRAINING UNOER 6. 1. BILL. ..
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It’s Easier to TCK

At the same price as ordinary tubes one Raytheon
Bantal takes the place of fwo—-cuts your stock
problem in half! The Bantal 12SK7GT, for ex-

It’s Easier

All these advantages at

Rugged Eight-Pillar Construction — Short pillars
direct to clements: low grid-plate capacitance—
greater stability.

Completely Shielded Internally — No external
shielding hardware or installation labor. Increases
your service profit.

Glass Button Stem — Low Loss.

Glass-To-Glass Seal —
'Wide Lead Spacing — No Electrical Leakage.
Strang Non-Flexible Leads — No Base Shorts.

Permanent Vacuum.

G

L

T e
‘L,.,..gADlo' RECEIVING TUE}ES "S‘}fBMINIATURE TUBES SPEC!AL ?URPOSE TUBES

ample, replaces, without shielding, either the GT
or metal equivalent. Fast turnover, less money
tied up in stock, more profit on your investment.

to SELL
NO EXTRA COST

Glass-Te-Dumet Vacuum Seal — No Air Leaks.
EIGHT POPULAR TYPES — 6SA7GT ~ 6SJ7GT -
6SK7GT - 6SQ7GT - 12SA7GT - 128J7GT -
12SK7GT - 12SQ7GT.

SUPERIOR FOR HEAVY DUTY SERVICE — Recom-
mend Raytheon Bantals particularly for replace-
ments in sets or equipments requiring tubes of
longlife and greater dependability. Their superior
performance assures customer satisfaction and
repeat business.

*Your Raytheon Distributor
sponsors the famous Bonded
Dealer-Service Program. Ask
him for full details on this
business building plaa.

RAYTHEON MANUFACTURING CDMPANY :
: RADIO RECEIVING TUBE DIVISI .

ol
o
S x@g‘]

S

NEWTON MASSACHUSETTS » CHICAGO, {LLINOiS LOS XNGELES TALIFORN!Qsa

- MICROWAVE m;@

28
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tube sales. Prior to his new appoint-
ment he was manager of sales for the
Tube Division.
* * *

GENERAL TELEVISION CORPORATION
has changed its corporate name to
Starrett Television Manufacturing
Corporation. The change has been
made to avoid an inadvertent conflict
with the name of an Illinois corpora-
tion which is no longer in business.

The company will continue to manu-
facture its complete line of television
receiving sets at its factory, 601 West
26th Street, New York.

The company also announced the
opening of a showroom for the display
of its receiving sets to dealers at 521
Fifth Avenue, New York.

WILLIAM F. ANDERSON has recently
been named director of sales for Super
Electric Products
Corporation of Jer-
sey City, manufac-
turers of a line of
r.f. and if. power
transformers and
radio and television
components.

Mr. Anderson was
formerly co-owner .
of Utility Sales Associates of New
York City, manufacturers’ representa-
tives and brokers in electrical and
steel products.

During the war he was district man-
ager of the New York Production Field
Office of the Signal Corps and for
twenty years before the war was as-
sociated with the Frigidaire Division
of General Motors Corporation.

* * ES
G. V. BUREAU has joined the Power
Tube Division of Amperex Electronic
Corporation of Brooklyn, New York.

Mr. Bureau was formerly associated
with the Cathode-Ray Tube Division
of North American Philips Company,
Inc. of New York and had previously
been connected with National Union
Radio Corporation and other electron-
ic firms.

KURT EMDE, chief mechanical engineer
of the Household Radio Division of
Zenith Radio Corporation, died recent-
ly at the company’s plant in Chicago.

Mr. Emde was born in Germany and
received his education in schools and
colleges in that country. He joined
Zenith in 1934 as a mechanical design-
er, and was named chief mechanical
engineer of the company a short time
He was a member of the Chica-
go Technical Society and was widely
recognized throughout the radio in-
dustry for numerous mechanical en-
gineering and design developments
and improvements.

* * *

ADMIRAL CORPORATION has an-
nounced the formation of an Interna-
tional Division to handle the market-
ing activities of Admiral products out-
side the continental United States and
Canada.

Heading the new division is George

(Continued on page 132)
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1. ALL ELEMENT CHECK — Thor-
ough conclusive test of tube elements,
shields and taps. The only commer-
cial tester to get at each tube pin and
make an open and short check.

2. NO HUNTING FOR SOCKETS
—No plugging into wrong socket.
Circuit flexibility requires only one
socket for each type of tube base.

3. CIRCUIT CLARITY — Lever
switch numbering corresponds to
RMA tube pin numbers, connected to
bring out each active tube element. A
simple up or down motion of the
lever instantly makes the connection.

4. OPERATION SIMPLICITY —
Minimum of control settings plus
straightforward arrangement of this
outstanding emission circuit. Gener-
ally not more than five of the 10 lever
switches need be set.

5. “"PICTURE” YOUR CIRCUIT
—Assures confidence in tests and en-
ables special tube checks for balanced
circuits, special loads, etc. “Trick”
switching circuits make it more dif-
ficult for the serviceman to “‘picture”
his test circuit. |

6. SET UP YOUR OWN TEST FOR
NEW TUBES — The “pictured”
circuit and straightforward test pro-
cedures enable the user to set up data
for new tubes. A feature rarely found
in commercial type tube testers.

7. INDIVIDUAL CONTROL FOR
EACH TUBE ELEMENT — Takes
careofroaming elements, dual cathode
structures, multi-purpose tubes, etc.,
in addition to standard value tests.

SEE AT YOUR RADIQ PARTS DISTRIBUTOR OR FOR MORE INFORMATION ... WRITE

TRIPLETT ELECTRICAL INSTRUMENT COMPANY + BLUFFTON, OHIO, U.S.A.

In Conoda: Triplett Instruments of Conada, Georgetown, Ontario

November, 1948

Lever Switching Connects Each Tube Pin io F

MODEL 3480 $9875 .. . U.S.A. Dealer Net

il

Sl;’EClFY

. TRIPLETT

roper Circuit

ALL SOCKETS WIRED ™ SEQUENCE.
AMA NUNSER ) T01.2 TO2 ETC.

Hon TUBE TESTER MODEL 3413

Triplett lever switching
circuit arrangement has 7
distinct advantages con-
tributing to maximum flex-
ibility, simplicity of opera-
tion and anti-obsolesence.

NET DEALER
PRICE $6675

CIRCIAT
SwiTCH

QQ’. B o

HEATER &
CATHODE

LLDENTE %
$ 7 8.3 @

.«. Comhbination
Volt-Chm-Mil-Ammeter Hodel 3480

This tester combines the Tube Tester Model 3413 with complete
facilities for voltage current and resistance analyses . . . a real
economy for those shops requiring a combination tube tester and
volt-ohm-mil-ammeter . . . Aftractive two tone metal case with
detachable hinged cover . ..

TECH DATA
D. C. Volis: 0-3-12-60-300-1200, at 10,000 Ohms/Volt.
A. C. Volts: 0-3-12-60-300-1200, at 2,000 Ohms/Volt.
D. C. Amps: 0-12, at 250 Millivolts.
D. C. Milliamps: 0-1.2-12-120, at 250 Millivolts.
Ohms: 0-1000-10,000 (10-100 at center scale).
Megohms: 0-1-50 (10,000-500,000 Ohms center scale).
Output: Output Jacks, Condenser in series with A. C. Volt ranges.
Scale: 5.6” long on top scale arc. 0-1000 Ohms and 0-50 Megohms on top are.
0-12-60-300 A, C. and D. C. Volt figures are on four separate arcs. Scale
markings are black on white except A. C, are red on white; O-1K Ohms scale
is green on-white.

www americanradiohistorv com


www.americanradiohistory.com

The Chicago Transformer
New Eguipment Line

Chicago Transformer’s New Equipment Line fills an urgent
need in the electronics fields for transformers demgned exclusively
to fit up-to-date circuit requirements. Here’s why .

1. Voltage and Current Ratings of C.T. New Equzpment Power

Transformers have been selected to conform closely to the plate

and filament loads of the tubes most widely used today. These

units are conservatively rated . . . will deliver their full

output with temperature rise well within RMA-
recommended standards.

2. Line and Voice Coil Impedances of CT. New Equzpment
Audio Transformers fit the accepted industry practice
of standardized 600 and 150-ohm line impedances;

16, 8, and 4-ohm speakers.

3. High deelzty at Full Rated Output. Frequency response within
=+ 15 db for virtually all output and input transformers,
within = 1 db for all driver and modulation transformers,
is guaranteed. Recommended frequency ranges fit three
fields of general use — 30 to 15,000 cycles, 50 to 10,000
cycles, and 200 to 3,500 cycles

Add to these features the sleek, modern appearance
and compactness of C.T.’s outstanding drawn steel case
constructions —in two alternate base styles as
illustrated —and you have the reasons why this is

the only transformer line of its kind!

WRITE FOR CATALOG TODAY

i

CHICﬂGO TRAN

; DIVISION OF ESSEX WIRE CORPO.
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Now, A Replacement Line of
Chicago Transformers & Reaciors

Now available in principal cities, this new replacement trans-
former line fits a wide range of the service man’s most frequent
power and audio requirements and fills, as well, the needs of
the amateur and experimenter for efficient, standard-type ratings
at low cost.

Here’s transformer design and construction you can rely upon
to give accurate, dependable performance. Every unit is backed
by Chicago Transformer’s reputation for quality . . . established
in over 20 years of designing and producing original equipment
transformers for the nation’s leading set manufacturers.

RMA color-coded leads, tinned lead ends, and compact, stand-
ard-dimension mountings make for easy installation at the
service bench. Included in the line are power transformers and
chokes, filament, driver, speaker matching, interstage, and out-
put transformers in a range of carefully chosen, practical ratings.

Ask for Chicago Replacement Transformers the next time
you call or visit our parts jobber. In the meantime . . .
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slightly

AIR KING " : Model A-750-! Model 4700
Porlatble Vire Recorder
Model A-725

v THESE SELLING ADVANTAGES

* Complete with amplifier % Records direct
from radio, phonograph or telephone % Auto-
matic shut-off at end of play or rewind of wire

Only Experience can build fine WIRE RECORDERS % Crystal mike for hand, table or stand and

—and only AIR KING experience could build this moderately plug-in mike cord % Rewind speed: & times
: 3 . : . forward speed % Plug for cable to record from
priced, matchless Wire Recorder with Amplifier. As pioneers,

radio or phonograph % Erases automatically

AIR KING has achieved and maintained the leadership in the when recording over used wire % Safety lock
magnetic recorder industry. Glamorous consoles ... compact prevents accidental erasure % Covered in
portables...radio-phono-wire recorder combinations: every one teatherette % One piece chassis % Luggage-
is AIR KING experience-built. It’s the know-how that counts! type carrying case % 5" Alnico V P.M. Speaker

3 i * TUBES: 2 — 5016, 1 — 1280, 1 — 6AQ6 plus
AIR KING has it! selenium rectifier % WEIGHS: 21% ths. &

MEASURES: 13%" long by 12" wide by 9 high

AIR KING PRODUCTS CO., INC., 170 53rd STREET, BROOKLYN 32, NEW YORK
Export Address: Air King international, 75 West Street, New York 6, New York

AIR KING RADIO 1 osves

Division of HYTRON RADIO & ELECTRONICS CORP. _ /92

32 RADIO & TELEVISION NEWS
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Which &=

Better Pay

COMMERCIAL

RADIO OPERATOR

Get Your FGC Ticket
Johs worth
$3,000 to $7,500
are opening up
right now for
FCC Licensed
Radiomen.

}4‘:

IR

Greater Security

Happy Vacations
and Travel

LICENSE

in a Few Short Weeks

It’'s EASY if you use CIRE Simplified Training
and Coaching AT HOME in SPARE TIME

Get your license easily and quickly
and be ready for the $3000 to $7500
jobs that are open to ticket holders.

CIRE training is the only planned ,’/,f
course of coaching and training that AL N

leads directly to an FCC license.

/4

Your FCC ticket is rec-

ognized in all radio

fields as proof of your
technical ability.

Employers often give preference
to license holders, even though
a license is not required for the
job. Hold an FCC “ticket’” and
the job is yours!

CIRE Graduates Find FCC License Pays Off

“Thanks to this course, I now have a very good job in a local power
plant’s test department. | couldn’t have obtained this job without the
math and basic electrical theories in the first part of Section I of this

course.”

Stud. No. 2893N12
“] have been \\orl\mg for Police Radio Station \\ PI‘S in Asheville for
five months since getting my second-class ticket.’

Stud. No. 2858\ 12
“You may be interested to know that I am employed at the local broad.
casting station, where I am a transmitter operator. 1 took and passed
the FCC examinations last February.”

Stud. No. 2754N12

CLEVELAND INSTITUTE OF RADIO ELECTRONICS ®n-n
4900 Euclid Ave. Cleveland 3, Ohio

Approved for Training wunder *’G.l. Bill of Rights."

34

PN @fiﬁ
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G OF ELECTRONICS
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CLEVELAND INSTITUTE OF RADIO ELECTRONICS RK-1

1 want to know how 1 can get my FCC ticke: in a few short weeks by studying at
me in spare time.
inations™”
exam and Catalog A

ADDRESS,

I can train you to pass your FCC License
Exams in a few short weeks if you've had
any practical radio experience—amateur,
Army, Navy, radio servicing, or other. My
time-proven plan can help put yo#, too, on
the road to success.

s

NEW WORLD

Let me send you FREE the entire story

Just fill out the coupon and mail it. T will send
vou, free of charge, a copy of "How to Pass
FCC License Exams,” plus a sample FCC-type
Exani, and Catalog A, describing opportunities
for you.

Epw. H. Guirrorp, Vice President

4900 Euclid Ave., Cleveland 3, Ohio

send e vour FRIS) booklet ““llow to PPass Fe'¢' Licensze Fxam-
{does not cover exams for Amateur License) as well as a sample FCC-type
. describing opportunities in ltadio- Electronics.

.ZOXNE STATE

[ Veterans check for enroliment Information under G.I. Bill

NO OBLIGATION — NO SALESMEN.
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MICROWAVEY |

P SRHE writer has just completed a com-
prehensive survey of the microwave
! relay field as used for the transmission

of television between various cities. It has g
been undertaken with the excellent co-!j

operation of Bell Telephone Laboratories,
American Telephone and Telegraph Com-
pany, Dellornay Budd Incorporated, Na-
tional Broadcasting Company, Columbia
Broadcasting System, Allen B. DulMont
Laboratories, Inc., General Electric Com-
pany, and the Western Union Telegraph
Company. All of these organizations are
currently making use of microwaves for
television relaying with or without connect-
ing coaxial cables.

While the use of microwaves for tele-
vision relaying is still in its infancy, it al-
ready is serving over a tenth of our popula-
tion area. Its utilization to date despite
the experimental nature and relatively
early design of equipment, leaves no doubt
in the mind of any television broadcaster
as to its practicability and increasing utili-
zation. Systems are already in operation in
various parts of the ultra- and super-high-
frequency spectrums between 900 and 7000
megacycles.

The principal systems which have actu-
ally been operating during the unprece-
dented growth of television during 1948
are:

A. The Bell system operated by the Long
Lines Department of the American Tele-
phone and Telegraph Company between
New York and Boston with seven inter-
mediate repeater-booster stations. It ties
in at New York with coaxial cable to Wash-
ington, D.C. It has been sufliciently prom-
ising to justify immediate expansion of the
system to Chicago as the next major step.
For this purpose, 31 intermediate radio
repeater-booster stations will be required.
It will be completed in late 1949 or early
1950.

B. The Philco microwave relay system be-
tween New York and Philadelphia on 1370
and 1410 megacycles operated as part of the
NBC television relay system between New
York and Washington. Beyond Wyndmoor,
Pa. it becomes the RCA/NBC system oper-

S YO 2
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SAMUEL FREEDMAN

DeMornay Budd Inc.

An up-to-date survey of
the projected and existing
relay facilities for network
fransmission of television.

ating on approximately 7000 megacycles.

C. The General Electric system on ap-
proximately 2000 megacycles extending
from New York City to Schenectady, N.Y.
in one direction only.

D. The Western Union Telegraph Company
microwave relay system now closing in the
New York-Washington-Pittsburgh triangle
and slated to next continue towards Chicago
in its eventual nation-wide coverage.

E. The Raytheon system from Boston to
New York undertaken experimentally and
currently closed down pending further
plans.

Fig. 2 shows the Bell System’s coaxial
cable and radio relay program as it exists
at this time and as it is expected to become
by 1950. While microwaves were retarded
in civilian development by the high classifi-
cation it held for purposes of national de-
fense and the quest for suitable tubes to
generate the necessary frequencies, coaxial
cables had an opportunity to gain a foot-
hold. At the present time, coaxial cables
are being used to relay television programs
wherever they are available. The American
Telephone and Telegraph Company has set
up a rate schedule which makes no distinec-
tion between microwave relays and coaxial
cables. In fact, both may be used in the
same system to bring the program to the
distant radio receiver. The basic rate for
leasing a single television or “video” chan-
nel is now $35 per month per airline mile
for eight consecutive hours each day and $2
a month per airline mile for each additional
consecutive hour. By the end of 1948, the
Bell System expects to provide service for
television program transmission so that
about 40 million people will be residing in
the areas which the facilities will be able
to reach. Before the end of 1948, the mid-
western network will be joined with the
eastern network. Initially constructed in
the experimental shops of the Bell Tele-
phone Laboratories, the magnitude of the
microwave relay program has made it nec-
essary to now turn over the manufacture
or production to the factories of the West-

A

Fig. 1. The microwave antenna tower of the Fed-
eral Telecommunications Labs at Nutley, N. J.
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ern Electric Company at Kearny, N.J.
and Winston-Salem, North Carolina.

The use of coaxial cable in lieu of
or in connection with a microwave re-
lay system makes it necessary to re-
duce the channel-width to 2.7 mega-
cycles. While coaxial cables are capa-
ble of handling much greater band-
widths, they can only do so by the use
of more closely spaced booster stations
in order to compensate for the exces-
sive increase in attenuation with in-
crease in bandwidth. The 2.7 mega-
cycle channel-width represents the
best compromise at present for coaxial
cable transmission of television with-
out excessive attenuation., or spacing
the repeater-booster points closer than
their present eight mile separations.
Microwave systems, in practice, are

Fig. 3.

The Bell System coaxial cable and radio relay routes.

being spaced about 30 miles apart and
are not limited in bandwidth. Widths
of 4% to 6 megacycles are particularly
convenient to provide. It will also not
be too difficult a problem for micro-
waves to handle 20 megacycle band-
width as color television goes into
operation by such pioneering organi-
zations as Columbia Broadcasting Sys-
tem and the Radio Corporation of
America. At the present time, sys-
tems tying in with coaxial cable are
engaging in narrower band television
transmission than are systems which
use microwave relay exclusively. The
wider channel width is resulting in
better transmission although the 2.7
megacycle channel is by no means un-
satisfactory. The excellent engineer-
ing and design provisions have done

Bell System’s New York-Boston radio relay network.
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much to offset the disadvantage of
the narrower band. At the present
time coaxial cable costs about a dollar
a foot or about S$5000 per mile mate-
rial cost. One such cable comprises
eight coaxial tubes, each capable of
handling a program. When the right
of way, cost of laying it underground,
and the cost of frequent booster sta-
tions are included, the over-all cost of
construction can reach a figure as
high as $50,000 per mile as it runs
rather than airline distance. It is not
expected to equal that figure even for
the most elaborate microwave instal-
lations. However, the cost of the Bell
microwave relay system from New
York to Boston may compare in cost
with coaxial cable per channel be-
cause no expense was spared in the
initial system. The individual build-
ings have cost approximately $60,000,
access roads have been built at a cost
of approximately $30,000 per station,
duplicate spare bays have been pro-
vided for all equipment channels, elab-
orate emergency power facilities are
included, along with alarm provisions
for unattended operation and for com-
plete utilities at each location. This
cost can be greatly reduced per chan-
nel either by the use of less elaborate
facilities or by having the same facili-
ties accommodate additional channels
of communication as the microwave
relay program expands.

Fig. 9 shows the external and Fig. 8
the internal views of a typical radio
relay station along the New York to
Boston route. It is designed for un-
attended operation except for weekly
inspection. On the ground floor are
located the heating and air condition-
ing system, washroom, converter
emergency power supply with bank of
storage batteries and auxiliary emer-
gency battery-driven generator. Be-
hind a fireproof partition on the same
floor, there is also provided a 20 kilo-
watt generator for emergency use. In
the event outside power fails, there is
quick emergency power of reduced
amount followed by delayed emer-
gency power of adequate amount.
Within two seconds after outside
power fails, the storage batteries au-
tomatically start a generator which
can deliver power sufficient for the
radio channel equipment only. In the
meanwhile, the gas engine generator
of 20 kilowatt capacity starts up and
undergoes a warming-up period for
stable operation requiring about eight
minutes. At the end of that time, the
larger generator takes over the load
for the entire building in addition to
the radio equipment. The battery gen-
erator then shuts off automatically.
Emergency power of adequate amount
can then be provided indefinitely sub-
ject only to the amount of fuel in the
storage tank.

The equipment comprises four iden-
tical bays located on the second floor.
These represent two channels actually
operating (one in each direction) and
two spare channels of identical type
that can take over in the event any

RADIO & TELEVISION NEWS
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channel fails to function properly.

At the New York terminus two bays
are. provided. At the relay stations
four such bays are necessary without
the local monitoring and interconnec-
tion provisions to coaxial cables. The
clectrical load requirement is approx-
imately two kilowatts per bay. The
spare bays are also energized so that
no time need be lost in changing over.
Thus, the total equipment load is
about 8 kilowatts at each relay
station.

From the equipment, rigid wave-
guide transmission line extends up-
ward to the four metal lens antenna
horns mounted on what might be con-
sidered to be the equivalent of the
fourth story. Special radio towers are
not employed. The hilltop location it-
self furnishes the horizon while the
rooftop is sufficiently elevated to clear
trees and other local obstructions.
Flexible waveguide connects from the
vertical rigid waveguide to the horn
antennas. The front of each horn is
covered with fiberglas to prevent en-
try of moisture, insects., or superflu-
ous material. Two of the horns face
towards New York (one for transmis-
sion and one for reception operating
40 megacycles apart) while the other
two face in the Boston direction ad-
jacent relay station.

The possibility of any relay station
responding to signals coming from
more than the adjacent station alone
is minimized by three provisions,
namely:

1. The relay path is not a straight
line from New York to Boston. It is
deliberately run with some change in
direction at each station as is evident
from a study of Fig. 3.

2. The use of highly directive an-
tennas having a beam width of only
1Y% degrees. These provide both en-
ergy concentration and reduction in
interference from undesired points.

3. Change in frequency at each re-
peater station either by alternating a
pair of frequencies or by the use of
additional frequencies as are available
or required.

Fig. 6.

1948

November,

Fig. 4. Gasoline generator used to energize microwave field testing equipment in connec-
tion with preliminary work on the §500.000 microwave relay from Chicago to Milwaukee.
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the attenuated incoming signal to full
power before being retransmitted. The

Each relay station provides a new
horizon of range as well as restoring

Fig. 7. Raytheon’s experimental transmitting and receiving an-
tennas and associated reflector systems at New York terminus.
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power of each relay station is identical
to the power of the originating point.

In order to permit unattended oper-
ation, other than routine weekly main-
tenance visits, a wire line runs to the
Maintenance Test Center at South-
field, N.Y., 12 miles away in the case
of Jackie Jones Mountain location, A
step-by-step selector can transmit a
large number of indications or warn-
ings from the relay station to the
maintenance center. These include:

Functions 1 to 4 to indicate that
‘power is low on one of the correspond-
ing channels or equipment bays.

Function 5 might indicate that the
door to the building has been opened.

Funetions 6 and 7 might mean that
temperature is too high on the first or
the second floors respectively.

Functions 8 and 9 might mean that
the temperature is too low on the first
or the second floors respectively.

Function 10 may indicate that the
outside power has failed.

Function® 11 might indicate that
emergency power from the storage
batteries is operating the equipment.

Function 12 might indicate that the
main emergency generator has started
up.

Additional functions are provided,
as required. for a particular station.

An example for a particular station
might be that a loss of 31 db. takes
place in the transmission from or to
an adjacent station. The signal may
be received on 3930 megacycles, re-
stored in signal strength and retrans-
mitted on 3970 megacycles.

At the transmitting terminus, the
sequence of events is as follows:

Fig. 8.

Bell System radio relay route between New York and Boston,
showing arrangement of equipment in the building. Emergency
power equipment and storage batteries are on the first floor.
radio equipment on the second floor., and special microwave
antennas for receiving and beaming are located on the roof.

38

Cut-away view of a typical radio relay station on the

1. Video from a television studio is
received by coaxial cable. In other
systems this could alternately be by
microwaves or by direct reception on
a television receiver. The coaxial ca-
ble may be one 3%” cable of several
in the over-all cable. It is intended to
pass 2.7 megacycles, in the case of the
Bell System.

2. It undergoes amplification at the
video frequency.

3. The signal then encounters a re-
active network so that variations in
amplitude give variations in re-
actance of an oscillator having a
mean frequency of 65 megacycles
which phase modulates the transmit-
ter at that frequency.

4. This is fed to a balanced crystal
modulator. An FM signal from the
microwave oscillator is also injected
so as to step the 65 megacycles up to
the microwave frequency.

5. The signal then leaves the bal-
anced modulator, then passes through
four r.f. amplifier stages to the an-
tenna.

At the receiving terminus or at a
repeater-booster point, the sequence
of events is as follows:

1. The signal picked up by the an-
tenna System is fed through filters to
the balanced crystal converter.

2. A local oscillator results in an
i.f. frequency of 65 megacycles.

3. It then undergoes a 20 db. gain in
a preamplifier and a 50 db. gain in the
main amplifier at the i.f. frequency.

4. Tt then feeds through ¥FM re-
ceiver limiter and discriminator net-
work.

5. The output goes through a video

Fig. 9.

¢
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amplifier and feeds into the local video
cables or other provision.

The microwave tubes employed are
the Type 2K56 reflex oscillators and
four stages of Type 402A amplifiers
staggered to give about a half-watt
output. If any unit fails in a relay
station, it is sent back to the main-
tenance center at Hartford, Connecti-
cut even if it involves no more than
the changing of a tube. This permits
proper equipment adjustment on the
basis of the replaced tube.

The frequency tolerance authorized
by the FCC for this particular type
and frequency is .05%. Some modifi-
cation in antenna horn placement was
necessary at the first repeater station
because the building was inadvert-
ently spotted on the basis of magnetic
rather than true geographical bear-
ings. As a result, a discrepancy of
about 15 degrees took place. This is a
danger which relay station planners
should guard against in spotting a
structure and the directive antennas
which it must support. 1

The microwave radio system used by
the National Broadcasting Company
between New York City (Radio City
control point for reception and Empire
State building for transmission) and
Washington, D.C. also serves inter-
mediate cities such as Philadelphia
and Baltimore. The system is partly
owned by Philco, as far as Philadel-
phia, while RCA/NBC own it the rest
of the way. The Philco portion op-
erates on nominal frequencies of 1370
and 1410 megacycles. The remainder
operates on frequencies between 6900

(Continued on page 150)

One of the seven intermediate hilltop stations along
route of the Bell System’s new radio relay system between
New York and Boston. Electro-magnetic lenses in the four horns
atop the buildings receive and transmit long distance commu-
nications between the two stations.
located on Jackie Jones Mountain near Haverstraw. New York.

This is the station which is
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By

ROBERT W. TIMMERMAN, WBYIF

WNERS of Webster-Chicago
record changers Models 50, 56,
and 70 will be pleased to learn

that these machines can be readily
adapted to handle the new Long-Play-

ing (LP) Microgroove records. The
modification in no way hinders the

playing of older type records, and a

switch from one type to the other can

be accomplished in about half a min-
ute.

Two major changes in recording
characteristics make possible the long-
playing feature of the new records;
the rotation speed has been reduced
from 78 to 33% r.p.m., and the grooves
which have been made much narrower
and closer together. Associated
changes must be made in the playing
equipment. The speed of the Web-
ster turntable is altered by a simple
change in the diameter of the drive
motor pulley, and the addition of a
pickup of the lightweight, Microgroove
type mounted on the baseplate. The
existing pickup and changing mecha-
nism are not disturbed. Of course, the
automatic changing feature cannot be
employed when playing microgroove
records, but these pressings are such
that it is usually necessary to turn a
record over for proper playing se-
quence, which the changer cannot do
in any case.

The following discussion is a de-
tailed description of ihe modification
procedure. Turntables of all the
Webster machines are driven by fric-
tion pulleys. The motor drives a rub-
ber idler wheel, which, in turn, drives
the inside of the table rim. The motor
is ot the shaded pole induction type,
the speed of which cannot be satisfac-
torily changed. The change is accom-
plished by altering the drive ratio
from motor to turntable. The motor
speed is approximately 1650 r.p.m.
with a step-down of about 21 times to
78 r.p.m. For a turntable speed of
33% r.p.m. the ratio must be increased
to 50. To do this, the diameter of the
motor pulley must be reduced from
0.456 inch (in the 60-cycle model) to
about 0.195 inch. The diameter of the
motor shaft is % inch. The problem
is, therefore, to reduce the diameter
to the.required dimension. If a lathe
is available, the shaft may be turned
down in the conventional manner,
however the necessary work can be
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Fig. 1. The Webster Model 56 record changer

as modified for playing Microgroove records.

Reproduction of Columbia’s new Microgroove records
P [

requires a new pickup and a 33Y; r.p.m. turntable.

done satisfactorily with a small, flat
file as the only tool.

Remove the motor from the under-
side of the baseplate, leaving the elec-
tric connections intact. Remove the
brass pulley from the shaft, rest the
motor on its side on a firm support,
and start it running. By gentle ap-
plication of the file, gradually reduce
the shaft diameter for a length of
about 3% inch. Most of the cutting is
done under the influence of the shaft
rotation. Care should be taken to keep
the cut flat and parallel to the shaft
axis. A micrometer is helpful at this
stage, but an acceptable job can be
done by eye. When the diameter has
reached about 0.2 (13/64) inch, pro-
ceed cautiously to avoid making the
shaft too small. Final cutting should
be done only after a test run.

Before the motor is remounted, a
minor operation must be performed
on the main baseplate. The idler
wheel is held in contact with the mo-
tor pulley and turntable rim by a
spring and universal pivot assembly.
In the original condition, the idler
wheel will not move a sufficient dis-
tance to make contact with the re-
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duced-size motor pulley. To correct
this, remove the idler from its shaft,
which will expose the hole in the base-
plate that acts as a stop for a lug on
the idler assembly. With a smali file
enlarge the hole in the baseplate so
that the stop lug will travel about %
inch farther than it would normally.
Fig. 2 is a closeup view of the drive
mechanism showing the essential parts
at this stage. The spring which holds
the idler wheel against the turntable
and motor shaft has been temporarily
disconnected. Replace the parts and
then check the turntable rotation rate
by counting revolutions, or with the
aid of one of the cardboard strobo-
scope discs obtainable from radio sup-
ply stores. The rate probably will be
a little faster than 33% r.p.m. De-
mount the motor, remove a small
amount of metal from the shaft, and
then recheck the speed. From the
difference in speed of the two checks,
it should be possible to come very
close to the required speed on the
third try. Finally, polish the shaft
with fine emery paper or cloth. At
this point remove the top bearing
(Continued on page 112)
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By

ALVA WILSON, winan

Complete station with 10 meter converter,
output of which is fed into home b.c. re-
ceiver. Mike and self-contained 813 screen
modulated 300 w.phone can be seen at left.

SCREEN GRID
MODULATLE

A simple method for adding modulation to many ¢.av.

rigs thus providing high power phone at low cost.

ERE is a type of high level
modulation that compares fa-
- vorably with plate modulation,
without any of the expensive audio
equipment required for the latter. A
single 6V6 will fully modulate a 250-
watt carrier; a pair will modulate a
500 watt carrier, or a pair of 61.6’s will
fully modulate a kilowatt.

The author does not know why this
has not been put to practical use long
ago since he first used it on phono-
graph oscillators for wireless record
players as far back as 1929. At this
time the screen of a 24 type tube was
modulated by a phonograph pick-up,
the 24 tube being used as an oscillator,
and the output of this high impedance
pickup being coupled directly to the
screen grid of the 24 tube. Later a
type 27 tube was added so a tone filter
circuit could be incorporated in the
output of the phonograph pickup with-
out sacrificing the audio gain neces-
sary to modulate the 24 tube screen.
An old “plate to magnetic speaker”
transformer was used to match the 27
tube to the screen of the 24 tube.

Later we tried screen modulating a
pair of 46’s and also 59's with fair
results. These were the most powerful
pentodes available to amateurs ‘for
several years. For the time being
screen modulation was discarded, since
we had to turn to triodes in order to
increase our power, and after trying
both grid and cathode modulation, and
finding their efficiency low and the for-
mer very critical to operate as well,
we had to turn to plate modulation.

4¢

To those who may think that cath-
ode modulation is fairly new, we wish
to state that in 1928 we built several
record players of the wireless variety
and modulated a type 27 tube oscillator
by inserting the phono pickup leads
directly between the cathode and
ground, bypassing the cathode only for
radio frequencies.

The recent war has brought out sev=
eral new type pentodes and tetrodes,
many of which have been placed upon
the surplus market at ridiculously low
prices.

Having several 807’s and 813's lying
around the shack with some other ac-
cumulated junk, we pondered the idea
of screen modulation. Finally, unable
to stand the suspense any longer, we
drew up a rough diagram, gathered up
an assortment of junked parts, includ-
ing an 813 tube, a 1250 volt power
supply, formerly used on a diathermy
machine which had been discarded, a
250 volt receiver transformer for the
modulation and r.f. driver section, a
discarded chassis base 10"x16”x3” and
the necessary resistors, condensers,
sockets, etc. and started in on the old
discarded idea with surprising results.
By careful placement of parts we were
able to place all components on.the
one chassis base, including the final
power supply, forming a complete 250
watt, 100 per-cent modulated rig that
could be slipped into an empty SX-25
receiver cabinet.

We have made many contacts on 10
and 11 meters and all quality reports
were excellent. Ninety per-cent of the
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hams worked wanted to know the par-
ticulars of the circuit, indicating pop-
ular interest in the low construction
cost and quality obtained using this
means of modulation.

The first attempt was doubling in
the 813 and the speech quality was
poor. It was thought that we had the
answer as to why screen modulation
was not used, but after having put in
several hours constructing the rig, we
were loath to give up the idea without
experimenting with it a little further.
Recalling past experiences, we remem-
bered a mobile 807 rig we had tried to
modulate. It had used a single r.f.
tube ahead of the 807 and the fre-
quency tripled in the 807. Not nearly
100 per-cent modulation could be
reached and the edges were very
rough. We tried doubling with better
results, and finally obtained excellent
quality by running the 10 meter fre-
quency straight through the 807 stage.
However, this necessitated a lot of
shielding etc. to get rid of self oscil-
lation.

Following up this lead, we tried
driving the 813 straight through on 10
meters . with much improvement in
quality. However, the sidebands were
still rough when a high percentage of
modulation was used, giving a result
similar to one obtained when a plate
modulated triode final was not prop-
erly neutralized.

This 813 amplifier would not ‘‘take
off” by itself, but after giving it a bit
of thought and after re-reading an
article in February “QST” by Richard
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M. Smith, entitled “A Stabilized 813
Amplifier,” we decided to neutralize
the 813 and see what happened—and
presto—the quality was excellent.

Modulation matching between the
audio power and screen seems to be
no more critical than plate modula-
tion, and the same type modulation
transformers may be used for either
system. In other words, if you are now
modulating a low power rig using
plate modulation you can add a pen-
tode or tetrode final and modulate it
with your present modulation equip-
ment, without buying a lot of expen-
sive modulation equipment, simply by
removing the secondary of your modu-
lation transformer from the present
plate circuit, and inserting it into the
screen circuit of your new final ampli-
fier. To get the best results, simply
load up the tube as you would for
plate modulation.

The grid excitation, similar to plate
modulation, must be adequate, and
there is no backing off of excitation
to reduce plate output as is common
to grid or suppressor modulation;
rather, the near maximum grid drive
required for maximum plate output is
to be desired for best quality of speech.
Therefore, for proper operating condi-
tions for any type tube, merely look
up the tube characteristics for the
particular tube you wish to use, for
class C, plate modulated service, and
apply them to your screen modulated
amplifier.

A word about how this amplitude
modulation works will not be amiss
here. Upon analyzing plate modula-
tion, we find we actually get an in-
crease in r.f. output on our antenna
when a signal is fed into the speech
amplifier. This is caused by the added
voltage supplied from the audio ampli-
fier, added to the standing plate volt-
age on the final amplifier. Since we
do not have sufficient audio voltage
available for plate modulation, we
must approach it from another angle
—put a milliammeter in the plate cir-
cuit of a screen grid tube, and set the
screen and plate at their rated voltage.
Then increase the screen voltage
slightly—watch the reading of the
milliammeter show an increase in the
plate current, then decrease the screen
voltage, and watch the plate current
decrease. In other words, we now have
a perfect means of controlling the
plate output of the tube. It is only
necessary to vary this screen voltage
at audio frequencies in order to pro-
duce amplitude modulation.

Since we are increasing the screen
voltage on one-half of the audio cycle,
it would seem that the rating of the
tube would be exceeded, but such is
not the case, since one-half of the cycle
increases the screen voltage peak,
while the other half of the cycle de-
creases the screen voltage peak by the
same amount. This change in screen
voltage is followed perfectly by the
plate and 100 per-cent modulatjon can
readily be realized. The usual increase
on the antenna current meter can be
observed, as well as an increase in the
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GRYSTAL
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i

+1000Q 10
1500V,

Cy, Cs—35 pufd. var. cond.
Cyp—.0001 pfd. cond.
C1—.0005 ufd. cond.
C,—Neutralizing cond.

Cy5, C,—.001 ufd. cond.
Ciy—Dual 35 pufd. var. air cond.

VOLTAGE

HEISING Cis, Cyor Con—8 ufd., 350 ». elec. cond.
MoouaTion Cop~—.02 pfd. cond.
C.—.05 ufd. cond.
Ry, R, Rys, R:p—25,000 ohm, 1 w. res. Ca:, Cos, Cor—25 ufd.. 25 v. elec. cond.
R.—300 ohm, I w. res. Coz, Cor—.1 pfd. cond.
R,—200 ohm, 10 w. res. Cou—16 ufd., 450 ». elec. cond.
Rs—10,000 ohm, 10 w. res. Cay, Cog—.01 ufd. cond.
R.—20,000 ohm, 10 ». res. M, —0-25 ma. d.c. meter
R-, Rs, R{;,—100,000 ohm, 1 w. res. M.—0-500 ma. d.c. meter
Ry, Ry-—250,000 ohm, 1 w. res. Li—14 t. #16 closewound on 4-prong tube
Ryy—1 megohm, 1 w. res. base 1%g” diam. .
R,.—5 megohm, 1 w.res. Ly—9 t. #16 closewound on 4-prong tube base
R,,—1500 ohm, 1 w. res. 134” diam. -
R,;—500,000 ohm pot. L.—4 ¢, #16 spacewind length of base on 4-
Ry6—2000 ohm, 1 w. res. prong tube base 1%g” diam.
Ri5—400 ohm, 10 w. res. L,—6 t. 3”7 diam., Y3” copper tubing or heavy
Rp—75,000 ohm, 10 w, res. wire. 5” long. 1” gap for link.
C,—2-leaf padder cond. X—40 m. crystal
C,, Cs, C;, Cs, Cr, Ca, Cya, C15—.002 pfd. mica T—10 w. mod. transformer {about 1:1 ratio—
cond. not critical)
Fig. 1. Method for applying screen grid modulation to conventional c.w. rig.
plate current milliammeter reading. tal diagram of the completed 813
For those who wish to experiment transmitter as used by W3DAD in
further with this idea, the experimen- (Continued on page 86)

Front view of 813-screen grid modulator. The two meters are the 0-25 ma. 813
grid meter and the 0-500 ma. 813 plate meter. Miniature neon bulbs which
fit the 6-volt pilot light jewel assembly are used as resonance indicators on
other stages. Unmounted types are used and leads are soldered to hot side of
condenser or tube plate lead. These should be mounted close with short leads.
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Part 1.

The converter—an easiiy buili unit that covers

both 10 and 11 meter bands. Its uﬁtput connects direetly

to any conventional broadcast-type auto receiver. A

companion (ransmitter unit will be corered next month.

ave to budget their pennies in
these days of high living costs,
so when they come to the envelope
marked “Radio Parts” they are likely
to be scraping the bottom of the bar-
rel.

This writer, after being confined to
a closed room with some of his fellow
hobbyists, contracted a -bad case of
“mobilitis.” The biggest problem to
be solved was how to acquire a mobile
rig and have beans on the table at the
same time. After digging out the slide
rule and some radio catalogues, the
writer calculated that the cost of
manufactured equipment would make
a dent in $150 that would leave just
about enough to get a battery charge.
Hence the decision to construct the
station at home. Anyway it's more
fun to build your own gear.

Naturally vou can’t work anyone
unless you can hear him, so the first
project was to build a converter to
work into the car radio. It is assumed
that most hams who own cars have
standard broadcast radios therein. A
number of circuits were considered,
along with the available space in the

42

ROBABLY nine out of ten hams.

car, and other factors. The one-tube
converter circuit of Fig. 1 got the nod.
The circuit was developed around a
6BE6 miniature pentagrid converter
tube, which has characteristics similar
to those of the 6SA7. Of course the
small size of the tube was the determ-
ining factor in using the 6BE6. A look
at the circuit will show that it is
straightforward in design. The con-
verter tunes from the low end of the 11
meter band to the high end of 10, or
about 27 to 30 mc. In this particular in-
stance the oscillator was set to tune
on the low frequency side of the mixer.
The output frequency was fixed at
1600 kc. so that it might be fed into a
standard broadcast receiver. Plate
and filament voltages are supplied by
the car radio. It was deemed advis-
able to use a voltage regulator to
stabilize the screen voltage. For this
job the miniature OB2 was chosen.
The 6-volt supply in an automobile
varies somewhat, depending on the
output of the generator. Therefore
the voltage regulator was incorpo-
rated to minimize sresultant plate
voltage changes. Total plate current
drain in the converter, including OB2
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" to the transmitter dynamotor.

By
ROBERT LEWIS
W3SMQU

Front panel view of home-
built converier unit. Main
tuning control, C,, C,, is
shown in center of panel.

current, is about 17 ma. The filament
operates at 0.3 amp. It will be noted
that transmitter controls are also in-
corporated into the receiver, which is
built into a standard 4 x 5 x 6-inch
utility box. The jack at the left is a
standard PL68 jack into which is
plugged a T17B carbon microphone or
any other carbon mike having a built-
in push-to-talk switch. The pilot
light at the center of the receiver cabi-
net indicates when 6 volts is applied
The
rotary switch at the right performs
two functions. When thrown to the
right, 6 volts for converter and trans-
mitter filaments and relay coil are ap-
plied; at the same time the antenna
is connected to the converter input
circuit, and the lead to the broadcast
antenna is switched to the converter
output transformer. Throwing the
switch to the left removes all filament
and relay voltages and bypasses the
antenna directly to the broadcast re-
ceiver for standard broadcast recep-
tion. Of course the push-to-talk
switch on the microphone must be de-
pressed in order to actuate the trans-
mitter relay. All connections from
the receiver to the transmitter are
made to a terminal strip on the rear
of the converter cabinet, while fila-
ment and plate voltage leads and an-
tenna leads to the broadcast receiver
are of single-conductor shielded wire.

It will be noted that the converter
mixer and oscillator coils are wound

RADIO & TELEVISION NEWS
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on slug-tuned forms. This feature
makes it a simple process to adjust the
coils to their proper inductance. Tuned
circuits are wired with 16-gauge solid
wire, which gives better oscillator
stability against mechanical vibration
than stranded wire. The balance of
the wiring incorporates stranded wire.
Due to the vibration to which the
equipment will be subjected, all parts
are mounted rigidly. Low impedance
antenna leads are shielded, as are all
leads entering the cabinet, the latter
precautlion being taken to prevent
noise pickup. In calculating the value
of the screen resistor, R. the plate
supply voltage from the broadcast set
must be kKnown. For example let us
consider the case in question. The
supply voltage was measured at about
178 volts with the car running and the
generator supplying about 20 amperes.
The voltage drop within the OB2 over
a wide current range is 108 volts. Thus
a drop of 70 volts was required across
R, with normal 6BE6 screen current
of 7 ma., and OB2 current set at 10
ma. for stable operation. Applying
Ohm'’s law results in a resistance value
of about 4000 ohms. If the supply
voltage should be higher than this,
then a higher value of screen resistor
should be used. Although the OB2
will handle 30 ma., an operating cur-
rent of about 10 ma. is sufficient for
stable operation, and, of course places
less drain on the broadcast receiver
power supply.

The most critical adjustments nec-
essary are the settings of the slugs in
the r.f. and oscillator coils and also
the padding condensers, C: and (. The
coils should be wound exactly as speci-
fied in the parts list for best perform-
ance, as considerable time was spent
on the original unit adjusting the coils
for optimum antenna coupling and os-
cillator feedback. Prior to construc-
tion, calculations were made to deter-

Under chassis view of the converter unit used with auto radio.

1948

November,

TOREGEIVER ANTENNA INPUT

1L
209 -

©
@
.||

R ——22,000 ofim. I w. res
R,—10 w. res. (Sce text) '
R.—1000 ohmn, 1 w.res.

Cy, Co—1-10 pufd. var. cond. (one section of
Cardwell “Trim-Air” )

C., Co—25 pufd. air padder cond.

Cy—50 pufd. silver mica cond.

Cq, Co—.001 pfd. mica cond.

C7—3-30 pufd. mica trimmer cond.

L—10 t. 222 wound to fill National XR50
slug-tuned coil form. Ant. coil 3 t. inter-
wound with bottom three turns of grid coil

Lo—10 t. £22 wound to fill National XR50
slug-tuned coil form. Cathode tap 2 t. from
ground end

L,—1600 kc. output trans. Standard b.c. ant.
coil with normal grid winding as primary and
normal ant. winding as secondary. Tuned to
1600 kc. with Cq

~di8
g 0 Q

3 4 5

PL,~—6.3 ». pilot light (indicates when 6 v. is
applied to dynamotor in transmitter )

J—PL-68 jack

Si—H4-circuit, 2-pos. rotary wafer sw. (Mallory
shiclded type)

1—6BEG6 tube

1—OB2 tube

Terminal Connections—1—To transmitter fil.
and relay coil (hot side); 2—To 6 v. hot
connection on dynamotor; 3—To low side of
transmitter velay coil; 4—To microphone
transformer input connection; 5—7To 6 .
supply from car radio; 6—To 250 v. supply
from car radio

e 8 @“Zy .

Fig. 1.

Complete schematic diagram of converter unit.

The switching arrangement

shown is based upon its use with the companion transmitter covered next month.

mine relative values of L and C re-
quired to insure tracking of the two
tuned circuits. Figures indicated the
oscillator padder should be set at 12
wefd., or about % total capacity (if a
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25 ppfd. padder is used, as indicated),
while mixer padder C. should be set at
about 10 pufd. After setting the pad-
ders as close as possible to these
(Continued on page 148)

Top chassis view of the same unit with protective cover remcved.
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S. S. PESCHEL

Experimenters, servicemen, and hams can build

this simpie unit from available junk box parts.

i , "ANY attempts have been made
‘ to obtain a variable output
4V . . from a simple rectifier pow-
er supply. OIld timers will recall the
“B” eliminator which featured one or
two variable output potentiometers.
Another old stunt! used a rheostat
in series with the input condenser of
a filter in order to obtain a variation
in output voltage between the ex-
tremes of the voltages obtained with
condenser input as a maximum and
with choke input as a minimum.
Other methods for obtaining this
variable output were described in the
author’s article “Power Supply Qutput

Voltage Control” (RADIO & TELEVISION -

News, October, 1948). Complex and
expensive power supplies with variable
output are available but lack the de-
sired simplicity of construction.

The previous control unit? func-
tioned as an electronic rheostat which
could be added to any standard power
supply. It involved the use of a con-
trol tube plus a rectifier tube, within

the standard power supply. The con-
trolled rectifier to be described in this
article contains only one tube, and, as
the name implies, is both a rectifier
and a control tube. See Fig. 1A.

The new circuit will be recognized
as the control tube previously de-
scribed except that it ‘is now supplied
with a.c. instead of d.c. The principle
of operation has already been cov-
vered.? An inspection of the basic cir-
cuit will suggest an obvious improve-
ment, namely, the use of a full-wave
rectifier. See Fig. 1B.

The requirements of this circuit call
for the use of a heavy twin-triode or
the use of two tubes in a full-wave ar-
rangement. Based on previous ex-
perience, the following tubes were
tried; a 6ASTG, an 829, a pair of 1625’s
(12 volt 807’s), and a pair of 6L6’s.

The 6AS7G with its low plate re-
sistance of 280 ohms at 125 ma. plate
current per triode section, introduces
a tube drop of approximately 35 volts
at zero bias. Standard rectifier tubes

Fig. 1. (A) Basic controlled rectifier. (B) Basic full-wave controlled rectifier.
hm:-:m_—?
AC i X 74
INPUT ey
- ‘ ] i
0.C. OUTPUT H i00KS - G M
I =y DG.OUTPUT
B8)
44
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Over-all view shows construction
details of home-built rectifier unit.

~ such as the 5U4G, 5Z3, 5Y3, etc. run

approximately 58 to 60 volts tube drop
per section at the rated current per
plate. -

The different tube types were tested
in a conventional rectifier/filter cir-
cuit which employed a standard radio-
type power transformer. The tabula-
tion of Fig. 2 shows the results ob-
tained using the 6AS7G, a pair of
1625’s, and a pair of 6L6’s.

From the tabulated data of Fig. 2,
it can be seen that the 6AS7G is ad-
vantageous in applications where low
tube drop is important and where con-
trol range is a secondary considera-
tion. Other tubes, the 829, 807, 1625,
6L6, etc., are better from the stand-
point of greater control range but they
have a higher internal resistance. At
medium load currents, at 100 ma. or
so, they are quite satisfactory. At
higher currents the 1625’s appear to
have lower tube drop than 6L6’s. The
829, not shown in the tabulation, gen-
erally runs quite a bit better than the
1625's.

Several power supplies using the
various tube types have been con-
structed and placed in operation. One
of the units, shown in the photograph
and diagramed in Fig. 3, uses the
6ASTG as the controlled rectifier. A
standard radio-type power transform-
er and filter circuit is used. The sim-
ple grid control is the output poten-
tiometer scheme described previously.2

The parts list of Fig. 3 includes the
components used to construct the unit
shown in the photograph. The in-
dividual constructor may have on hand
power supply components which differ

(Continued on page 106)

T “Hints and Kinks.” Q8T. June. 1939, page 51.

2 Peschel. §.8.; “Power Supply Output Voltage
Control.” RADIO & TELEVISION NEWS, Octo-
ber. 1948.
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CUNTOM-BUILT 1
rovide New Video

By AUSTEN C. LESCARBOURA

A

|

One type of custom-built installation which has found wide acceptance with televiewers.

Built-in television receivers provide business

executives with np-to-date news coverage and

radio servicemen with a new source of income.

NEW and virtually untapped
1_ market for television receiv-
g ers is awaiting the alert mer-
chandiser. What tavern television did
for the then-infant video industry, the
custom-built office installation may re-
peat in the form of increased sales.

Office television offers almost in-
finite possibilities. The busy executive
can “telelook” or take a peek at the
world without leaving his desk or com-
fortable swivel chair. He can open his
drawer, flip a switch, turn a knob, and
he has the baseball game, news events,
the political campaign—all within the
confines of his office.

One such installation, in the office
of Dr. Allen B. DuMont, pioneer tele-
vision worker and manufacturer, is
shown on this month’s cover.

There is nothing particularly un-
usual about office television except
that most executives haven’t begun to
think of television in terms of the
business office. Years ago they would
send the office boy out to buy the after-
noon newspapers in order to get the
latest news, stock reports, business in-
formation-—and perhaps a sneak look
at the sports pages. Later the office ra-
dio set came into use, providing cover-
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age of news events and important hap-
penings.

Now, late in 1948, the executive can
have the world at his doorstep with a
television receiver in his office. It can
be a standard table model video set
or a console receiver but of course
the refinement is the standard custom
model which mounts in the office wall
and out of the way.

The Dullont standard custom tele-
set comprises a large angle-iron
framework supporting the various
chassis and loudspeaker which is
placed behind the office wall. The 20
inch picture tube is framed on the
wall. The tuner and controls, how-
ever, are located remote from the re-
ceiver but at the fingertips of the
operator for maximum convenience
and comfort. In Dr. DuMont’s office
installation, the compact control unit
is placed in a desk drawer.

The Inputunecr, standard in all Du-
Mont telesets, provides for continuous
tuning throughout the entire TV and
FM bands, or from 44 to 216 mc. in
one continuous rotation of a single
knob with illuminated dial. The com-
pact control unit also includes a tun-
ing meter for accurately tuning in the
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chosen channel. Volume and video
contrast controls. the “on-off” switch,
and a switch for cutting in the control
either at the remote control unit or
at the receiver proper are included.

In order to obtain an intense image
that can be readily viewed in the sun-
lit office, the usual cathode-ray tube
potential of 15,000 wvolts has been
stepped up to 23,000 volts. The con-
trol unit transmits the composite
video-audio signal to the receiver
proper, via a suitable cable, along
with the essential control functions.
Other controls are at the receiver
proper. Since the control functions
are handled at the viewing distance
from the television screen, quicker
and better adjustments are possible
with this remote type of operation.

Custom installation work is not too
complex as such units are shipped
from the factory ready to install, with
all chassis, controls, and screens ready
to be built into the wall, furniture, or
other cabinet.

Servicemen and dealers might in-
vestigate the possibility of increasing
their incomes by offering such custom
service to their clientele. This type of
service can prove to be both pleasant
and profitable, and an cnthusiastic
customer for office television can be-
come a real asset to you in the form
of increased business. An executive
office “showroom’” for your work can

- result in a nice boost in your income.
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A discussion of the techniques to be employed in

using sweep generators in the servicing of video

receivers. Analysis of results is also discussed.

NE of the most important as-
pects of television service work

- is the visual alignment of the
if. and r.f. circuits in television re-
ceivers. The equipment required for
this job consists of a sweep signal gen-
erator to produce the signal and an
oscilloscope to indicate visually the re-
sponse pattern of the circuit through
which the signal has just passed. By
studying the shape of this final curve
we can determine whether the circuit
under test is properly aligned.

To use both instruments to their
fullest extent, the serviceman must be
able to properly attach the signal gen-
erator to the receiver under test and
he must be able to interpret the pat-
terns that appear on the scope screen.
The patterns, in turn, will depend
upon the circuit under test and the
type of signal generated in the sweep
oscillator. The latter half of the pre-
ceding statement is most important
and yet it is not adequately understood
by many servicemen. It is common
belief among many servicemen that
the response curve for any one parti-
cular circuit—as viewed on a scope
screen—will be always the same no
matter what type of sweep generator
provides the signal input. This need
not be true unless the sweep generator
and the indicating oscilloscope are
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properly wused. Various sweep gener-
ators cam produce different patterns
on the screen even though applied to
the same network. However, if cor-
rectly employed, each type of sweep
generator output will produce the
same response pattern when applied
to the same circuit. The problem, then,
is to understand how the frequency
output of each type of sweep genera-
tor varies, what effect this has on the
circuit under test, and what must be
done to obtain the correct response
pattern on the screen.

The number of commercial sweep
signal generators designed specifically
for television use is limited. Those
that are available employ either a
sinusoidal frequency variation or a
saw-tooth frequency variation.

Sinusoidai Frequeney Variation

A signal generator in which the out-
put frequency varies in a sinusoidal
manner is the U.8.7. unit shown in
Fig. 1. To understand this frequency
variation, consider the sine wave
shown in Fig. 2. At the start of the
sine wave, point 4, the oscillator stage
in the sweep generator unit is produc-
ing a certain frequency signal. Let us
say this is 23 me. Then, at time A4,
the signal frequency output of the
generator is 23 mc. However, this is
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true only momentarily. At the next
instant, the modulating or driving
voltage within the sweep generator is
swinging the frequency of the genera-
tor toward 25 me. and, at time B, the
generator output has reached 25 mc.
During the next interval of time, the
internal driving voltage within the
generator causes the output frequency
to drop down to 23 me. This is the
output frequency at time C.
Following the path of the sine curve
of Fig. 2, the generator output fre-
quency continues to decrease to 21
mc., stopping here and gradually re-
turning to 23 me. One complete cycle
has now been completed and similar
frequency variations will be repeated
for as long as the equipment is in use.
The front dial of the instrument would
be set to a frequency of 23 me. (the
mean frequency) and the “frequency
sweep” dial would indicate 4 me. Thus,
the over-all sweep would be (23 mc.—
2 mc.) or 21 me. to (23 me.+2 me.) or
25 mc. The difference between the
highest and lowest frequencies of the
sweep is 4 mec. )
Now, let us apply this frequency-
modulated signal (for that is what it

is) to the tuned circuit shown in Fig.

3A. An oscilloscope will receive the
output voltage appearing across this
circuit and, if properly connected,
should produce on its screen the pat-
tern shown in Fig. 3B.

The internal deflection voltage of
the scope is a saw-tooth voltage, as
shown in Fig. 4. This is the voltage
which is ordinarily used to swing the
beam across the screen. The beam,
under the influence of this saw-tooth
voltage, starts at the left-hand side of
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the screen and progresses at an even,
steady rate toward the right. This
corresponds to the rise in deflection
voltage from 4 to B. When the deflec-
tion voltage attains the voltage value
of point B, the beam will be at the far
right-hand side of the screen. From B
to C the voltage drops sharply and the
electron beam swings back rapidly to
the left-hand side of the screen. Each
saw-tooth cycle is repeated in like
manner.

Now, it is possible to connect a
sweep generator, whose output fre-
quency varies sinusoidally, to a circuit
and to observe the response of this cir-
cuit on a scope screen where the beam
is deflected by a saw-tooth voltage.
However, this results in a distorted
pattern (as we shall see later) and it
is best to use a sine wave deflection
voltage for the electron beam. There-
fore, turn off the horizontal sweep de-
flection voltage developed in the oscil-
loscope (by turning the frequency
knob to the “off” position) and substi-
tute a sine wave voltage obtained from
the front panel of the sweep signal
generator. Outletl terminals, provided
on the front panel of the sweep gener-
ator, make available a portion of the
same 60 cycle voltage driving the
generator. This voltage is applied—
through a coaxial cable or a pair of
twisted leads—1o the horizontal input
terminals of the oscilloscope. The de-
flection of the electron beam will now
follow a sinusoidal motion, which dif-
fers markedly from its motion under
ihe influence of a saw-tooth wave. Its
action is as follows. (Assume the sine
wave voltage of Fig. 5 is applied to the
horizontal dellection plates of the
scope cathode-ray tube.)

At time A4, the dellection voltage is
zero and the eleciron beam passes un-
molested through the deflection plates
and strikes the center of the scope
screen. I'rom A to B, the sine wave
voltage is increasing, forcing the beam
to move to the right side of the screen.
At time B, the beam is as far to the
right as it will travel and stops mo-
mentarily. As the voltage decreases
from B to C, the beam starts moving
back toward the center of the screen,
at first slowly and then picking up
speed until, by the time the deflection
voltage has reached point C, the beam
is at the center ol the screen and mov-
ing quite rapidly to the left.

From C to D, the leftward travel
continues although the beam slows
down as the far left-hand side of the
screen is approached. When the de-
flection voltage reaches the value of
point D, the beam is as far to the left
as it will go and it stops momentarily.
Then under the pressure of an in-
creasingly positive voltage (from time
D to E), the beam begins to travel to-
ward the center, picking up speed un-
til, at the center, it is traveling at its
maximum rate of speed toward the
right. This completes one cycle; suc-
cessive cycles will produce identical
motion.

Note carefully the difference in
beam motion when the deflection volt-
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signal output of U. 8. Television’s
generator (shown in Fig. 1) varies.
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Fig. 8. The result of the action de-
scribed in Fig. 9 as this result ap-
pears on the screen of the oscilloscope.
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Fig. 3. (A) The application of a frequency-modulated signal to a tuned

circuit.

a2

TRACE RETRACE
e \/////,/

A <

Fig. 4. Saw-tooth deflection voltage
generated internally at the scope.

BEAM RIGHT
t - -
& 1 « OF CENTER
|
\
! o £

v * BEAM AT CENTER
A 3 <\ /
BEAM LEFT
- o FoF centEr
Fig. 5. Motion of electron beam under in-

fluence of sinusoidal deflection voltage.
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Fig. 6. A composite diagram indicating
how the beam and the sweep generator
output signal vary in step, sinusocidally.
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Fig. 7. When the sweep frequency of the
generator and the electron beam in the
scope both vary in the same manner, the
frequency spacing of the response pat-
tern will always be linear, as shown.

(B) Response of circuit as it appears on oscilloscope screen.
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Fig. 9. A sinusoidal frequency varia-
tion coupled with a linear saw-tooth
beam motion will produce a pattern
that is bunched together in the middle
region and spread out ai both ends.

Fig. 10.

to an improper phase control
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Fig. 11. A linear variation in out-
put frequency from a television
sweep generator, i.e.. the Kay Elec-
tric “Mega-Sweep” shown in Fig. 12.

A double pattern of Fig. 7 due
setting.
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age is changed from a saw-tooth to a
sine wave. With saw-tooth deflection,
the electron beam travels from left to
right at a steady rate of speed. At
the far right-hand side of the screen,
the beam retraces rapidly to the left.
Generally this motion is so rapid that
the retrace line is not visible. With
sine-wave deflection, the beam is al-
ways visible. There is no rapid retrace
such as we find with saw-tooth deflec-
tion. The speed of the beam varies
from point to point in its path. At the
far ends of the path the speed is at its
lowest value; at the center of its path
the beam travels fastest. The reader
will recognize this motion as similar
to that of a pendulum swinging back
and forth.

It is now possible to combine the
motion of the electron beam across
the scope screen with the signal fre-
quency variation of the sweep genera-
tor. The composite diagram is shown
in Fig. 6. The numbers at each point
represent the frequency of the signal
applied to the circuit under test; the
letters indicate the position of the
beam on the screen. To save space,
the following abbreviations have been
used: C = center of screen; R.S. =
right side of screen; L.S. = left side of
screen.

When the same type of driving volt-
age is employed in the sweep genera-
tor and in the scope, the frequency

A sweep signal generator using a single saw-tooth sweep-
This unit is the Kay Electric Company’'s “Mega-Sweep.”’

spacing of any pattern appearing on
the screen will be linear, i.e., spaced
at equal intervals. See Fig. 7. (It is
understood, of course, that these fre-
quency figures do not actually appear
on the scope screen.) The reason these
frequencies are all evenly spaced
arises from the use of the same driv-
ing voltage both in the signal genera-
tor and in the cathode-ray oscilloscope.
Thus, when the frequency is changing
slowly at the signal generator output,
the beam is moving slowly across the
screen. On the other hand, when the
frequency is changing rapidly along
the slopes of the sine wave driving
voltage, the beam is moving rapidly
across the screen. In this manner, a
1 mc. frequency change when the sig-
nal is shifting slowly will occupy as
much space on the scope screen as a
1 mc. change when the signal fre-
quency is changing rapidly. This will
always be true when the beam and the
sweep generator are controlled from
the same source. It will not be true
if the voltage driving the beam is of
one type and the voltage modulating
the sweep generator 4s of another.
Remember this, for it is most impor-
tant in all servicing and alignment
work. A simple illustration will read-
ily demonstrate what would happen to
the response curve if the sweep gener-
ator has a sinusoidal frequency varia-
tion and the oscilloscope employs its

26MC

N 23MC \zﬁi/

Y Y
20WmC 20MC

Fig. 13. With a double saw-tooth
sweep, the frequency variation
would be as indicated here.
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Fig. 14. Typical video if. characteristic.
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Fig. 15. Two types of double
paiterns produced by double
saw-tooth variation of Fig. 13.

48

www americanradiohistorv-com

internal saw-tooth deflection voltage.
To simplify the discussion, we will as-
sume that one cycle of the 60-cycle
voltage occurs in the time of one saw-
tooth wave. Consequently, the beam
will travel across the screen at a
steady pace whereas the frequency
output from the generator will some-
times change rapidly and sometimes
slowly. Thus, at times we would ex~
pect the response curve to be bunched
together while at other times it will
be spread out. This is revealed graph-
ically in Fig. 9. From point B to
point C of the sine curve there is a
faster frequency change than from A
to B or C to D. Hence, during the
period from B to C, more of the re-
sponse curve will be traced out because
the signal frequency is changing most
rapidly. During the intervals, 4 to B
and C to D, the frequency is changing
slowly and that portion of the response
curve that is traced out will be spread
out on the screen. Visually we would
see the curve shown in Fig. 8.

Nearly all sweep generators that
employ a sinusoidal frequency varia-
tion contain a control on their front
panel marked “Phase Control.” The
purpose of this control is to »permit
adjustment of the 60-cycle driving
voltage until one pattern appears on
the screen. Many times, a double pat-
tern, such as shown in Fig. 10, is ob-
tained; however, by adjusting the
“Phase Control,” the two curves can
be made to blend into one. Double
patterns are due to the fact that al-
though the driving voltages for the
beam defiection and the sweep gener-
ator are taken from the same source,
it does not necessarily follow that
these voltages are still in phase with
each other by the time they actually
reach the beam defiection plates in the
scope or the modulator tube in the
sweep generator. Through the action
of the phase control, it is possible to
bring these two voltages into phase
with each other at their point of ap-
plication.

Television sweep oscillators may
also use a saw-tooth driving voltage,
similar to the voltage shown in Fig.
11. Note that it is precisely the man-
ner in which the electron beam moves
when the internal deflection voltage
of the oscilloscope is employed. The
output frequency of this generator
changes linearly, as shown in Fig. 11,
from the lowest to the highest fre-
quency. When the 25 mc. frequency is
reached, the signal is suddenly re-
turned to 21 me. again to start the_
slow, linear rise again. One such gen-
erator, the “Mega-Sweep” shown in
Fig. 12, has an output frequency range
from 50 kc. to 500 mec. on fundamen-
tals. A maximum frequency sweep of
40 mec. is available, although this can
be reduced to 30 kc. A portion of the
saw-tooth voltage used to sweep the
frequency can be obtained from the ter-
minals on the front panel of the
generator and used to synchronize the
horizontal deflection system in the os-
cilloscope~ Or we can use the sweep

(Continued on page 180)
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By
JONN B. LEDBETTER

Enereasing your shop income is a maiter of careiul

planning and the strategic handling of customers.

¥ NHE rapid strides which have

been made in the past few years
- - in u.h.f. communications, FM,
television, and other phases of radio
and electronics have been and will
continue to be phenomenal. As a re-
sult, higher and more exacting stand-
ards have been placed on servicing
technique and on selling technique.
To meet these requirements the serv-
iceman must adopt both immediate
and long-range plans which will re-
sult not only in keeping his shop and
iest bench up-to-date, but will also
encompass a continued broadening of
his technical education, improvements
in servicing methods, and the acquir-
g of a more advanced sales tech-
nique!

Since the radio service field is daily
becoming more complex and more
competitive than ever, it may well be
that “survival of the fittest” will de-
pend to a large degree on the service-
man’s ability to sell. This means he
must be able to sell more than a repair
job—he must be able to sell convinc-
ingly his service and business methods
—the major and minor points which
make his service superior to that of his
competitors. Above all, he must be
able to sell himself!

The prime requisite for success in
any business is a large number of sat-
isfied customers. Perhaps the most
cffective formula in the entire service
field (and certainly the most wel-
come) insofar as the serviceman him-
self is concerned, may be summed up
as: R../B. ::C./8, where R., — cash

register receipts, B. — bank account,
Cs = satisfied cusiomers, and 8§ = the
November, 1918

shop. Stated another way, it may be
said that “the level of income is di-
rectly proportional to the number of
active (satisfied) customers.”

Before we analyze our service tech-
nique and business methods, it might
be well to study some of the more
basic points which are necessary not
only in creating a satisfied feeling on
the part of the customer at the way
in which service on his set was per-
formed, but in causing him to recom-
mend your service to others. Years
ago, Dale Carnegie wrote a highly suc-
cessful book “How to Win Friends and
Influence People.” Perhaps you have
read it. Suppose we borrow a bit from
Mr. Carnegie and write our own set of
rules. These, quite appropriately,
could be listed under the heading of
“How to Win Customers Who Influ-
ence People.” Word-of-mouth adver-
tising is one of the most effective
methods of increasing your popularity
and business income; take advantage
of it. Do your utmost to see that your
customers have good reason to use it.
One satisfied customer may have di-
rect influence on scores of new cus-
tomers or prospects.

Now, let’s find out what makes a
customer satisfied. The number one
reason, of course, is because you did
a good job on his radio! But—that
isn’t all! Chances are, you know a
half dozen servicemen who could have
done the job equally well—in many
cases, so does the customer! To make
that customer remember you the next
time his receiver needs attention, you
must do a good job of selling yourself!
Many times that part may be done

WwWwW americanradiohistorvy com

& radio service shop may be grad-
ually expanded to include service
and scles of eleciric appliances.

o
e
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i
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subconsciously, as far as you are con-
cerned, but for lasting customer im-
pression and repeat business it must

be accomplished just the same. If you
can influence the customer subcon-
sciously, well and good, but most of us
have to expend a good deal of con-
scious effort in order to turn the trick.

Here are some of the points a cus-
tomer likes to remember: (1) a pleas-
ing personality, (2) a neat, attractive
shop, (3) honesty, (4) dependability,
(5) straightforwardness, (6) polite-
ness, (7) efficiency, (8) fair service
charges, and (9) an atmosphere which
makes him ‘“feel at home.” Note that
a “pleasing personality” is listed as
first in importance. This, along with
a neat, clean shop, is the first thing
the customer notices. Most of us
have a tendency to make snap judg-
ments; the customer is no exception.
1f your manner is disinterested, cool,
or impersonal, the customer may go
elsewhere next time. You may be
worried or pre-occupied with a prob-
lem or wondering where next week's
rent is coming from, but the customer -
doesn't know this. He instantly re-
ceives the impression that you’d just
as soon not bother with him. Develop
the habit of listening to his “troubles,”
no matter how unimportant or incon-
sequential they may seem. Display a
personal interest in his problems. It
isn’t necessary to develop the bubbling
enthusiasm of a Clark Gable or Van
Johnson—just be yourself. This point
brings up another of Mr. Carncgie’s
suggestions—Ilet the customer do most
of the talking. Intelligent listening
not only reveals important personal
traits of the customer which can be
used to good advantage but also im-
presses him further.

In like manner, the first impression
a prospective customer receives on ¢n-

(Continued on page 114)
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OLIVER READ
Editor, RADIO & TELEVISION NEWS

"N OUR article last month we dis-
cussed many types of tone con-
- - trols (equalizers) employing re-
sistance and capacitance. Greater
flexibility is had with the “resonant”
type of equalizer, as it has been
found from actual listener tests (see
Fig. 1) that to obtain a balance be-
tween the low” and high frequency re-
sponse is highly desirable. For best
performance, the product of the low
frequency and high frequency limits of
the equipment should equal approxi-
mately 500,000.

It has been established that where
an audio system in a receiver was
good to only 200 cycles at the low fre-
quency and a tone control was neces-
sary and when it limited the high fre-
quency end to 2500 cycles the best bal-
ance of response was obtained. In the
reproduction of phonograph records a
similar condition exists, especially
those records having a sharp drop-off
at the low end. Accordingly, to obtain
balance the high end frequencies are
often removed unnecessarily. While
the sound becomes balanced to the ear
the fidelity is, unfortunately, greatly
decreased. Low notes which were not
reproduced originally are still not re-
produced, and the high notes are
missed as well. The obvious answer

then is to bring back the low notes -

through the use of an equalizer, thus
increasing the over-all fidelity rather
than reducing it.

Virtually all recording systems,
“whether discs, sound on film, sound on
wire, embossed film, etc., require play-
back equalization as well as equaliza-
tion when the recording is being made.
The necessity for equalization is ap-
parent.

Most microphones, pickups and
loudspeakers can be effectively equal-
ized. Low frequency droop used for
dialogue equalization will greatly im-
prove the intelligibility of speech. It
will also permit higher power levels
from speakers used in p.a. equipment.
A portion of the power normally going

30

United Transformer Corporation’s
Type EG-1 interstage equalizer.

Part 21. Continuing the discussion of various means of

audio frequency eyrreetion for specifie applications.

to the speakers and not required for

" intelligibility is removed.

Mid-frequency egualization (low
end and high end droop) is frequently
used by radio amateurs to effect a
maximum signal level in the fre-
quencies most necessary for intelligi-
bility. Various. acoustic conditions will
frequently lend themselves to equali-
zation. For example, the absorption
of high frequencies may easily be 15
db. depending upon the drapes in the
room, the number of people, as well as
the presence of any other sound ab-
sorbing material. Another point of
equalizer use comes from the realiza-
tion that at low sound levels the ear is
less responsive to low frequencies.
This type of equalization is commonly
called “bass boost.”

In order to obtain smooth and posi-
tive control and not introduce hum
into the audio circuits it is advisable
to employ commercially made equal-
izers such as the CGE-1 developed by
U.T.C. engineers. Reference to the
curves will show how well such units
are suited to many applications. The
electrical components are stable, free
from hum pickup, and dependable in
operation.

This type of equalizer is readily
adapted for use with commonly used
audio amplifier equipment. As men-
tioned, the frequency correction curve
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with the RC type of tone control is a
gradual slope and does not accomplish
what is required in the boost condi-
tion. For example, if the circuit to be
equalized is down 15 db. at 5000 cycles,
an equalizer which brings back this 15
db. but also boosts 6 db. at 1000 cycles-
is not desirable. Accordingly, the
CGE-1 unit employs resonant circuits
for both the low and high frequency
boost. As will be noted from the
curves with 15 db. boost at 8000 cycles
the response curve is flat at 2000
cycles. A similar condition exists at
the low end. Two controls are re-
quired, one either boosts (accentuates)
or drops (attenuates) the low fre-
quencies and the other either boosts or
drops the high frequencies. This type
of equalizer is of high impedance and
is designed for insertion into an atudio
amplifier between a triode plate and
subsequent grid, or from a high im-
pedance source (5000 to 30,000 ohms)
other than a crystal microphone, to a
subsequent grid loaded with 10,000
ohms.

Some insertion loss is effected by
this equalizer, particularly at the
maximum setting. If the amplifier
system does not have excessive gain
an additional audio stage may be re-
quired. As the filament and plate
drain of the added tube is small, it

(Continued on page 157)
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By
JOHN F. CLEMENS
WOERN

An easily built three tube set

UPERHET
TUNER

for the beginning ham or as a spare

receiver for the more advanced amateur.

LTHOUGH this three tube super-
het is not a substitute for a
- large commercial communica-
tions receiver, it can provide perform-
ance comparable to many of the
smaller commercial models. If one is
satisfied to forego such non-essential
niceties as bandswitching, broadcast
band coverage, and loudspeaker out-
put, a small receiver of this type will
be found in other respects equal to or
better than a low-cost commercial
model.
The stability of the receiver is quite
good due primarily to the fact that a

large fixed capacity may be used
across the oscillator coils since only
the amateur bands are covered. Each
amateur band is spread over approxi-
mately 80 degrees of the main tuning
dial which tunes the oscillator. This
amount of bandspread is ample for
easy tuning and logging. Oscillator
padding condensers are standard-value
mica units mounted inside the tube-
base coil forms. The oscillator is op-
erated at the full plate voltage to
provide sufficient oscillator power for
good conversion gain in the mixer. No
oscillator injection in-addition to that

Winding data for coils covering the 80, 40, 20, and 10 meter bands.

Band 80 40 20 10
C 330 peid. 200 upfd. 100 wpufd. 100 upfd.
T 1215 t. No. 26. | 814 t. No. 26. | 514 t. No. 26. | 34 t. No. 26.
Jumper from 5 | Cathode tap | Cathode tap | Cathode tap
to 7. Cathode | (pin8) 4t.from | (pin 8) 2 t. | (pin & 115 t.
tap (pin 8) 4t. | gnd. Jumper | above gnd. | above-gnd.
from gnd. from 7 to 8. Bandspreadtap | Bandspread tap
(pin 7) 115 -t. | 1 t. above gnd.
above gnd.
L. |30t.No.26 |17t No.26. | 9t No.26. 5t. No. 26.
All coils 14" long, wound on octal GT tube bases, 134" dia.

wwWw americanradiohistorvy com

Front and rear views of the
home-built super. The oscil-
lator is tuned by a National
dial. Otherpanel controlsare
rf. gain and mixer tuning.

provided by the stray coupling is pro-
vided, thereby minimizing “pulling” of
the oscillator frequency as the mixer
is tuned. Even with this precaution
the performance of the receiver is
somewhat impaired by interaction of
the mixer and oscillator controls on
frequencies above 14 mc. On the lower
frequencies the effect is negligible.

Images are practically non-existent
on- the 80 and 40 meter bands and
much attenuated on the higher fre-
quency bands. The high signal/image
ratio is obtained because the sepa-
rately-tuned mixer is tuned exactly to
resonance rather than somewhere near
resonance as is usually the case in the
general coverage receiver. Also, the
L/C ratio may be made optimum for
high gain and selectivity since only a
narrow frequency range need be cov-
ered. The triode plate detector, recog-
nized as the quietest of tube mixers,
has quite low input conductance enab-
ling a high effective “Q” to be main-
tained in the input circuit. Capacity
coupling of the antenna to the mixer
grid may be criticized because of the
resulting loading effect on the mixer
grid circuit, but if a small capacity is
used this type of coupling will give
better results than others when short
antennas are used. An auto antenna
has been used with this receiver with
excellent results operating from the
car with a 67% volt battery for “B”
supply. .

The entire receiver employs a 12AT7
dual triode as mixer-oscillator, a 6AKS
as an i.f. amplifier, and a second 12AT7
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as second detector and beat frequency
oscillator. The 12AT7 is a natural
selection for its role because of its
high gain and good high frequency
performance, separate cathode connec-
tions and center-tapped heater permit-
ting operation from a six volt filament
supply.

The 6AK5 intermediate frequency
stage gives a great deal of gain at 455
ke, If desired, a small amount of
grid-to-plate capacity consisting of
short lengths of wire connected to the
grid and plate connections and twisted
together may be added. If this capac-
ity is adjusted until the if. amplifier
is just on the verge of oscillation when
the gain control is fully advanced, the
regeneration obtained will greatly in-
crease the selectivity and give single-
signal reception similar to that ob-
tained with a crystal filter. An “r.f.”
(actually an i.f.) gain control is pro-
vided and is to be preferred to other
methods of control since the note of
a c.w. station is unaffected by a change
in the setting and a very wide range of
control 1s obtained. The receiver is,
therefore, suitable for monitoring
one’s own transmitter. The receiver
gain is such that there is no necessity
for operating at full gain all the time
and most signals will give greater-
than-comfortable headphone volume.

Following the if. is the second
(plate) detector. This circuit has the
advantage of providing amplification
as well as detection without the re-
sistive loading of the i.f. transformer
secondary which occurs when a diode
detector is used. Due to the lack of
loading an “input” type of trans-
former may be used to drive the sec-
ond detector without loss of gain and
with an increase in selectivity over the
usual closely-coupled “output” type of
transformer.

The second half of the 12AT7 is the
beat frequency oscillator. The knob
protruding from one side of the re-
ceiver in the photograph is used to
control the b.f.o. pitch. One of the
rotor plates is slightly bent so that
the condenser is shorted when fully
meshed so that the b.f.o. may be
turned off for the reception of phone
signals. Although standard b.f.o. trans-
formers are available, in this unit a
standard i.f. transformer was modified
to suit the purpose. Roughly two-
thirds of the turns of one of the wind-
ings are removed and the trimmer con-
denser disconnected from this winding.
In most transformers the windings are
so phased that oscillation will occur if
the usual color code is observed in con-
necting the leads from the transformer
but if the b.f.o. does not oscillate it
will be necessary to reverse the con-
nections to the modified winding. An
inch or so of hookup wire from the
mixer grid to the vicinity of the b.f.o.
pitch control will provide b.f.o. voltage
injection of proper strength. This
coupling should be adjusted by trial
since too weak a b.f.o. signal will not
give a loud audio beat on a strong sig-
nal while too strong a b.f.o. signal will
drown weak stations in “hiss.”

November, 1948
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Ry, R;—4700 ohm, V5 w. res.

»>—=—330 ohm, V5 w. res.

R.—25,000 ohm pot.

R, Ry—100,000 ohm, V5 w. res.
R¢—15,000 ohm, 15 w. res.

R—27,000 ohm, V5 w. res.

C1—3-30 pufd. mica trimmer

Cs, Ci1o—140 uufd. APC midget var. cond.

Cs, Cs, Cyq, C15—.004 pufd. mica cond.
Ci—.1 ufd., 100 ». cond.

Ce—25 ufd., 25 v. elec. cond.

C;, Cs, C1o—240 pufd. mica cond.
Co—See coil table

C1:—20 pfd., 200 v. elec. cond.
Cww—15 pufd. APC midget var. cond.
Ty, To—455 ke, if. input trans.
T:—455 kc. b.f.o. trans. (See text)

Circuit diagram of the compact three-tube communications receiver.

is constructed on a
approximately 43
Small braces from the

The receiver
simple chassis
inches square.

rear of the chassis to the upper cor-.

ners of the panel prevent ‘hinge”
flexing of the panel and make the
assembly quite stable. Of course, it is
especially important that those com-
ponents associated with the high fre-
quency oscillator be mechanically

rigid if the receiver is to be electrically
stable.

All coils are wound on bakelite bases
from old GT octal tubes. C,, the oscil-
lator padding condenser, is.different
for each band and is therefore
mounted inside the oscillator coil and
changed along with it. The turns of
the oscillator coil may be squeezed

(Continued on page 156)

Compactness of set is apparent from this comparison with a pair of headphones,
The shield can directly above the b..o. control knob contains the b.f.o. inductor.
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Part 4.

The use of capacitive reactance tubes as a means of

suppressing the seratch level when playing phonograph records.

By

W. WILLIAM HENSLER
Howard W. Sams & Co., Inc.

"ANY new features have been
‘ incorporated in postwar re-
4. ¥ . . ceivers for increasing the
listener’s enjoyment of recorded music.
Among these innovations are new crys-
tal pickups which require very little
needle pressure, resulting in longer
record life; several new magnetic
pickups having an extended frequency
range for better fidelity; special
“knee action” type needles to reduce
the output caused by vertical move-
ment; and the increased production of
Vinylite records making more selec-

tions available on these premium
B+
R3 3
AF 47 E
INPUT  Yc2 uptd] fc3
=
Fig. 1. A schematic of a stage in which the

“Miller Effect” is achieved by means of a
tube having pure resistance as a plate load.

records. Many of the new record
changers feature a fast, quiet change
cycle with automatic shut-off after
playing the last record. The use of
semi-permanent needles in these
changers, good for several thousand
plays, has practically eliminated the
need of needle changing which further
lessens the task of playing recorded
music. Even with all these features
one thing still seemed to be lacking.
This was a means of eliminating the
scratch caused by slight imperfections
in the records and the roughness which
develops as the records become worn.
A true high-fidelity amplifier will re-
produce the scratch as well as the
recorded music. Many enthusiasts of
real high-fidelity music have trained
themselves to accept a certain amount
of scratch without objection in ex-
change for the added listening pleas-
ure afforded by the extended range of
reproduction. To others, however,
this scratch or hiss is not only objec-
tionable but is highly irritating to such
an extent that the “highs” must be
suppressed to reduce the scratch level.
A device was needed to suppress the
scratch level when no high frequencies
were present but would quickly “open
up”’ and allow the higher frequencies
to pass when required. Although the
scratch would also be passed as the
device ‘“‘opened up,” it would be

Fig. 2. Schematic of scratch eliminator used in the Bendix Models 1524 and 15235.
--50) C\ 6 8meg. RS
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“masked” to a certain extent by the
high frequencies. Such a device would
be an effective scratch eliminator and.
would allow the critical listener to en-
joy high-fidelity reproduction with a
minimum of scratch. Two such scratch
eliminators, as employed by Bendix
Radio and the Philco Corporation, are
described in this article.

The speed with which the scratch
eliminator must respond eliminates
the possibility of using mechanical
means for varying the capacity to
shunt the signal and as a result a
capacitive reactance tube is usually
employed. The rapidity with which
the effective capacity of this tube can
be varied makes it very suitable for
this application. A schematic of the
scratch eliminator used in the Bendix
Models 1524 and 1525 is given in Fig. 2.

Tube types 6AQ6 and 6BA6 are em-
ployed. The 6AQ6 is used as an audio
amplifier, its diodes being used to
develop the bias voltage for the re-
actance tube. The 6BA6 is connected
as a capacitive reactance tube. An
audio signal from the pickup crystal is
impressed across the voltage divider
A part of this
signal is coupled to the grid of the
audio amplifier by C.. The signal is
then amplified and coupled to the out-
put jack through C. and the tone com-
pensation network composed of Ry and
Cs. It may be seen that the circuit
thus far outlined is a conventional
audio amplifier stage and, with the
exception of the tone compensation
network in series with the output, no
frequency discrimination will be ac-
complished. To complete the scratch
eliminator, the following components
are added; a feedback network consist-
ing of a 68 uufd. condenser (C:) and a
6.8 megohm resistor (R;) coupled from
the output of the audio amplifier back
to the input to provide a certain
amount of degeneration for the high
scratch frequencies; and, a 68 upufd.
condenser ((C;) coupling the signal
back to the diodes, where it is rectified.
Due to the low capacity of Cs, only the
high frequency signals will be coupled
to the diodes since the reactance of C:
will be high for any low frequencies.
The 6AQ6 is self-biased with approxi-
mately two volts on its cathode. Since
the diode load resistor (R.) returns to
ground, this two volts bias acts as a
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source of delay voltage. Thus, when
the frequency is high enough, Cs due
{o its low reactance, will couple
enough signal to the diodes to over-
come the delay voltage. It is also
interesting to note that, during low
level passages, the amplitude is too
low to overcome the delay bias and no
rectification takes place, even in the
presence of high frequency signals.
This is normal operation since the
passing of the higher {frequencies
would also allow the scratch to be
passed. Since the recorded signal is
at a low level, the scratch would
actually mask the signal, and the
reproduction would be lost in the
scratch. This operation would have
the effect of an intermittent hiss and
would be very objectionable. The rec-
tiied diode current flows ‘“down”
through the diode load resistor (Re)
giving a negative polarity at the top.
This voltage is then filtered by the
RC network R: and C.. The voltage
across the condenser C: is applied to
the grid of the reactance tube and con-
trols the transconductance of the tube.
It is well to point out that the charge
path for C: is through the diodes and
R. while its discharge path is through
R; and R:. The resistance of the diodes
can be disregarded since it is so low
compared to the 3.3 megohm resistor
(R:). Resistor R, is equal in value to
R. making the discharge time of C:
twice as long as the charge time. Al-
though this slower recovery time
would seem very objectionable, the
discharge path of C; is found to have a
time constant of approximately .4 sec-
ond. This is quite fast and only on
badly worn records is there a notice-
able hiss following the high frequency
notes. As stated previously, the volt-
age across condenser C: is impressed
on the grid of the reactance tube. The
audio signal is also coupled to the
same grid through condenser Cs. The
purpose of resistor R; is to isolate the
audio signal from C: which has enough
capacity to shunt or attenuate the
higher frequencies of the audio signal.
In order to understand the operation
of the complete circuit, a thorough
knowledge of the theory for this par-
ticular type reactance tube is required.
Therefore, a review of this theory fol-
lows.

The Miller Effect

Since both the ‘“scratch eliminator”
circuits described in this article use
capacitive reactance tubes, only those
types will be discussed. In more elab-
orate units inductive reactance tubes
or a combination of both types may
also be used. Although the stage used
to vary the capacity, which shunts the
audio signal, has heretofore been re-
ferred to as a capacitive reactance
tube, actually the “Miller Effect” of a
tube having a pure resistance as a
plate load is employed. A schematic
of such a stage is given in Fig. 1.

The input impedance of a tube hav-
ing any plate load varies as the trans-
conductance of the tube is changed.
This effect is known as the “Miller
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INPUT SOCKET

SWITCH

Fig. 3.

Effect.” If a pure resistance is used
as the plate load, the input impedance
will be purely capacitive. If a reac-
tive component is used as a plate load,
the input impedance will contain a
resistive component. As can be seen
in Fig. 1, the resistor R: constitutes a
pure resistive load and results in a
capacitive impedance at the input grid.

The manner in which the input im-
pedance can be changed by varying
the transconductance of the tube can
be more clearly understood by con-
sidering the charges existing on the
tube elements. The charge on any
condenser is expressed by the formula
@ — CE where C equals the capacity
and F equals the voltage applied on
the the opposite plates of the con-
denser. The charge on the grid of a
tube, due to the grid-cathode capacity,
may be found by multiplying the sig-
nal voltage by the grid-to-cathode
capacity. Note that this charge will
change according to the amplitude of
the input signal, but it is not depen-
dent on the transconductance of the
tube.

The charge existing between the
grid and plate wil] vary as the gain
of the tube is changed. This can be
seen by calculating the output voltage
on the plate. The output voltage is
found by multiplying the signal volt-
age by the gain of the tube; E,., =
E,i;uai X M where M equals the gain
of the stage. Since we are calculating
the voltage between the grid and plate
and the grid voltage is 180 degrees out
of phase with the plate voltage, the
potential difference must be found by
the quantity: Esigma X (M~+1). Thus,
the formula for the charge on the
grid due to grid-to-plate capacitance
is: Q@ = E:ip. X (M+1) x Cyp. Since the
charge on the grid, due to the grid-to-
cathode capacity, is not dependent on
the gain of the tube it can be added to
the effective grid-to-plate capacitance.
Then the entire input capacity can be

wwWwW americanradiohistorvy com
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Bendix scratch eliminator unit, constructed on a separate chassis.

calculated by the formula: Ci. = Cyx +
Cu» X (M—+1). Although the input ca-
pacity will be increased many times
due to the “Miller Effect,” it is still
low due to the low grid to plate capac-
ity of the 6BA6 tube and in fact, it is
much too low to be useful at audio
frequencies. Referring again to Fig.
1, it can be seen that a 47 upefd. con-
denser (C;) has been added between
the plate and grid to materially in-
crease the grid-to-plate capacity.

Resistor R, in Fig. 1 is shown as a’
variable control so that a varying bias
may be applied to the tube. This bias
compares to the voltage developed by
the current flow in the diodes across
R, in Fig. 2. By varying the setting of
resistor R,, the gain of the stage may
be controlled. As the arm of the con-
trol is advanced the gain is decreased
and reversing the motion increases the
gain. Let us assume that the arm is
moved up enough to apply cut-off bias
to the tube. By referring to the for-
mula: Ci, = Cpu+Copx{(M—-1), we find
that the input capacity will be the sum
of Cyx and C,, only since M (gain)
equals zero. However, if the arm were
set to the point where a gain of 100
could be realized, the input capacity
would be approximately 5750 uufd. The
grid-to-plate capacity in this calcula-
tion is 47 upfd. because of the addition
of C. between the grid and plate. This
input capacity is large enough to shunt
the higher audio frequencies and the
effective capacity of the stage can be
controlled.

Referring again to Fig. 2, the opera-
tion of the scratch eliminator can be
summed up as follows. During the
low level passages or during the ab-
sence of high frequencies, there is in-
sufficient voltage coupled to the diodes
to overcome the delay voltage and
there is no rectification. Since there
is no current flow in resistor R: the
gain of the reactance tube will remain
at maximum. This results in maximum
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Fig. 4. The scratch eliminator as used in the Philco Model 48-1270 unit.

input capacity and a shunting of the
atudio signal. If, however, there is
sufficient signal to overcome the delay
voltage, rectification will take place.
The current flow in R. will decrease
the gain in the reactance tube and the
input capacity will decrease. This de-
crease will allow the higher frequen-
cies to pass. Although this action has
been described as a chain of events,
it should be borne in mind that this

shunting effect is constantly changing
resulting in good reproduction of the
recorded music with a minimum of
surface noise.

The eliminator unit shown in Fig. 3
is constructed on a separate chassis.
The phonograph pickup cable plugs
into the input socket and the output
of the unit plugs into the phono socket
of the receiver or amplifier. Although
Bendix builds this unit into several of

Fig. 5. Schematic of the scraich eliminator used by Philco in the Model 48-1270.
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their models, this unit can be installed
in some of their earlier models with a
minimum of changes. -The switch
shown in the photograph and as S:
in Fig. 2 is for the purpose of disabling
the unit. With the switch open, cur-
rent flowing through the bleeder net-
work Ri: and R biases the reactance
tube to cut-off and there is a minimum
of shunting on the audio signal.

A schematic of the scratch elimina-
tor used in the Philco Model 48-1270 is
shown in Fig. 4. A portion of the
power supply is illustrated to show
how the negative bias is obtained for
disabling the circuit when not being
used. A portion of this voltage is also
used for fixed bias when the circuit is
operating. This particular receiver
uses a magnetic pickup which is
coupled to an impedance matching
transformer. The output of this trans-
former is fed to a triode which is one-
half of a TAF7 tube. A bass boost net-
work composed of R: and C, has been
connected in the grid circuit of this
tube. The output of this stage is
coupled by condenser C; to a voltage
divider composed of R, and R:. The
output is taken from the junction of
these two resistors. The audio signal
is also coupled to the grid of the re-
actance tube from this point by con-
denser 5. The total signal across the
voltage divider network is coupled to
the 7F7 amplifier stages by condenser
Cw». The capacity of Cy is low (150
pufd.) and offers a high impedance to
the low audio frequencies. The higher
frequencies are coupled to the voltage
divider network, R, and Ru, from
which only about a third of the signal
is fed to the grid. The output of this
stage is then coupled to the next stage,
again through a small capacity to at-
tenuate the lower frequencies. This
stage has fixed bias which is taken
from the negative return of the power
supply. This voltage is well filtered by
the RC filter network R, C., R and
C,.. With the switch S. closed, which
is the “on” position, approximately
three volts of minus polarity is applied
to the grid. This bias voltage is also fed
to the reactance tube through R::. A
type 7TE7 tube is employed as a react-
ance tube. One of the diodes is used to
rectify the audio signal coupled from
the plate of the last section of the 7
by C.. The negative three volts is also
applied to the diode as a delay bias to
prevent rectification during low level
passages. The current flow of this di-
ode is “down’” through R which in-
creases the bias on the reactance tube.
This bias voltage is filtered by the RC
network Rs, C:, R. and C.. A 330 pufd.
condenser (C,) has been added from
the plate circuit to the grid circuit of
the reactance tube to increase the grid-
to-plate capacity of the tube which is
very low when connected as a pentode.
As the gain of the 7E7 pentode section
i varied the input capacity of the
tube will change. This varying capac-
ity shunts the audio signal and fliters
the scratch.

The operation of this circuit is as

(Continued on page 102)
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A low-cost support capable of carrying a

20 meter rotary beam.

amounted to 87.50 or about 30 cents per foot.

By
NICHOLAS LEFOR. w2BI1Q

FTER it was decided that a ro-

f tary beam was a “must” in our

present location, the next step

was to select a mast, pole, or tower to
support the beam.

Upon consulting available hand-
books, and back issues of all the pop-
ular amateur magazines, no structure
could be found that would suit our
particular purse or purpose.

While a telephone pole looked like
the ideal solution, an asking price of
approximately two and one-half dol-
lars per foot in our vicinity dictated a
bowing out in favor of the purse. “A”
frames and ‘“T”’ masts, standards in
mast construction, not only wouldn’t
support the beam, but for the length
required (approximately 30 feet) the
price appeared exorbitant for its pur-
pose.

The purpose was to support a beam,
but must also permit climbing the
structure, mounting the 20 meter
beam, and making necessary adjust-
ments.

It should approximate a half wave
height at the operating frequency, and
should be simple to construct and
erect.

To accomplish the foregoing pur-
poses a ladder type structure was de-
cided upon and this decision was
followed by a visit to the local lumber
yard.

Since 24 foot 2 x 4’s are now avail-
able, 2 lengths of 24 foot 2 x 4’s, 100
feet of 3% x 1% firring strip and 3
pounds of 1%” long headed nails were
purchased. Total price of the mate-
rial amounted to $7.50 or approxi-
mately thirty cents per foot. Several
of our requirements had now been
met, namely an approximate height of
a half wavelength on 20 meters, and
sufficient change from a ten dollar bill

November, 1948

Total cost of parts

to purchase

appeasement for the
“XYL” when she sees the mast on the
front lawn.

With the aid of only a hammer and
saw, the structure as shown in the
diagram was constructed in the mat-

ter of several hours. The two 2 x 4’s
were laid on edge and parallel 18"
from outside to outside. About 50
pieces of firring strip, 18", were cut
and nailed across the 2 x 4's every 18
inches.

This was repeated on the opposite
side of the 2 x 4’s but were displaced
9” as indicated in the diagram. Cross
braces were nailed and trimmed in
several places as indicated in the pho-
tographs to eliminate possible side
swaying of the 2 x 4’s. In addition
several scrap pieces of 1” x 6” boards
were nailed to the top of the ladder.
This was done to accommodate the
bearing pipe for the beam.

The location for the ladder mast
was selected and a footing constructed
by driving several 2% foot pieces of
firring strip into the ground about 1%
feet deep and 2 feet apart. To this
were nailed several more pieces of

wWwWwW americanradiohistory com

Two views of the completed antenna mast.
Ladder-type steps provide easy access to
‘top of unit for mounting and adjustments.
Details for bracing the base are shown
in closeup of mast in photograph at left.

scrap wood and a base of 4” wide by
2 feet long wood strip.

The foot of the ladder mast was
placed at this footing, and with the
ladder mast lying on the ground, 3
guy wires, 120 degrees apart were at-
tached at the top, and strung to their
respective tie points, allowing suffi-
cient slack so that the mast could be
raised to a vertical position without
the guy wires snagging.

Incidentally at this point, the length
of guy wires required may be figured
out quite accurately if one dusts off
his high school trig books.

While the mast was moved around
during all these operations by the
author, the point was now reached
where the aid of several neighbors had
to be enlisted to raise the mast to a
vertical position.

With the aid of the footing already
described, it was a simple matter of
heave and the mast found itself, as the
author thought anyway, pointing ma-
jestically skyward.

With the mast in this position the
three guy wires were fastened evenly

(Continued on page 160)
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- SERVICE SHOP

By JOHN T. FRYE

BARNEY PLAYS “TWENTY QUESTIONS™

¥ S HE November morning was over-

cast, and there was a cold damp
- - wind blowing the scattered leaves
about the streets; but this had no ef-
fect on Barney’s cheery whistling as
he stepped into Mac's Radio Service
Shop and found Mac already at work
at the bench.

“The top of the morning to you,
Boss,” he greeted as he hung up his
jacket and slipped into a shop coat.
“What great electronic problems
await my solving this morning?”

“Well, if it is not asking too much
of you, Marconi the Younger, you
might put a new output transformer
in that set on the other end of the
bench.”

Barney, still whistling, went to work
removing the old output transformer
from the speaker. Mac, who was work-
ing on a wire-recorder-receiver com-
bination, switched the output of the
signal generator into the signal tracer
so that the 400 cvcle note came clear
and strong through the speaker; and
then he said to Barney, who was get-
ting in some very hot licks on The
Whistler and His Dog, “Would you
mind muzzling that dog for a couple
of minutes while I get this audio os-
cillator on the wire?”

Barney remained mute while Mac
put about three minutes of the 400
cycle note on the wire through the
microphone, but the instant the ‘“re-
wind” switch was snapped, he burst
forth with, “Why are you doing that?”

“The complaint on this outfit is that
music does not sound good on it, al-
though voice seems to be natural. I
feel confident the trouble is caused by
‘wowing’ as a result of uneven pulling
of the wire. The quickest way to detect
a condition like that is to listen to a
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sustained note of unvarying pitch that
has been recorded. If the speed of the
wire changes this will show up as a
change in frequency of the recorded
note. Catch?”

“I catch,” Barney said; “but why
doesn't it affect the voice recording?”

“Tt does, but because the voice is
continually changing frequency itself,
it is harder to detect this kind of dis-

. tortion with speech on the wire.”

“It seems to me that if the wire
changed its speed during the playback
exactly as it had during the recording,
you would not notice anything wrong.”

Mac's face wrinkled into the pleased
grin that a shrewd observation on the
part of his apprentice always evoked.
“You are exactly right; but since this
change in speed is caused—I think—

‘by slippage in the drive mechanism, it

would be a very rare coincidence if
those changes were in step.”

The recorder was switched to “Play
Wire,” and the audio 'note came
through with a rhythmic rise and fall
of frequency that clearly indicated the
inspiration for that term “wowing,”

“Now that you are sure you guessed
right, what are you going to do about
it?” Barney wanted to know.
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Without replying, Mac loosened a
jam nut on the back of the frame of
the wire-transporting motor and care-
fully adjusted the screw that this
freed. As he did so, the note improved,
although there was still some devia-
tion. Once more he recorded the 400
cycle note, and this time when it was
played back, it came through as
clearly and as unvarying as it had
come from the speaker.

“That adjustment, which is a tick-
lish one, regulates the ‘motor torque,’ ”
Mac explained. “If it is a little too
loose, there is some slippage, and the
wire is pulled unevenly, both on ‘Re-
cording’ and on ‘Playback.””

“What if it is too tight?”

“When you change from ‘Rewind” to
‘Playback,” the reversal is so abrupt
that the wire is broken. Usually,
though, the change due to wear is
toward the ‘“too loose’ direction, and
about a quarter of a turn of that ad-
justing screw in a counter-clockwise
direction will take the ‘wow’ out.”

While Mac was putting the wire-
transporting mechanism back in the
recorder case, Barney installed a new
“universal” output transformer on the
speaker frame and connected the pri-
mary winding. Then he looked into the
service manual to see what the im-
pedance of the voice-coil was so that
the proper taps of the secondary could
be used, but the information was not
given.

“Hey, Mac, how am I going to match
the transformer to the voice-coil im-
pedance when I don’t know what the
coil impedance is?” he asked.

“We use the one-string fiddle for
that,” Mac told him gravely.

“The what?”

“The one-string fiddle,” Mac re-
peated as he opened a cabinet and took
out a narrow piece of wood about a
foot and a half long with a slender
wire stretched along the length of it
(See Fig. 1). One end of the bare
wire went beneath a binding post, and
there was another binding post at one
side of the little board with a flexible
lead terminating in a tiny battery clip
attached to it.

“That thing looks as though it would
suck eggs,” Barney muttered. “How
can it help in finding the voice-coil
impedance?”

“Just watch, impatient little man,
and you will see,” Mac said as he
switched on the v.t.v.m. and brought
a couple of leads from the audio out-
put of the signal- generator and
clipped them across the volume con-
trol.

“That wire is resistance wire, and
there is about twenty ohms’ worth of
it there. I am placing this simple rheo-
stat—for that is what it really is—
and the voice-coil in series across any
two convenient taps of the output
transformer, like this”: and he

sketched Fig. 2 on the blackboard at

the end of the bench.

“Now I attach the ground lead of
the vacuum-tube voltmeter to point
B and check the audio voltages that

(Continued on page 161)
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Build Your Own

By
J. T. GOODE
Standard Coil Products Co.

Front view of the four tuners.
With the exception of circuit
changes, all chassis are alike.

Rear view of the tuners. The
all-wave tuner, covered last
month, is shown in the center.

Part 4.

Complete dotails en the 75, 40. 20. and 10 meter

rJd.tuners. They are all built on individual chassis and are

identical in construction. Previousiy covered were poiver

and andio assembly. the i.f. channel, and all-wave tuner.

K3BN {rom W6XYZ, sorry

OM but the noise level is

above your signal level.” How
many of your DX contacts end with
the above comment?

Noise can be classified into two
types, noise generated in the receiver
or noise picked up by the antenna.
The latter type of noise can only be
eliminated at the source. Noise gen-
erated in the receiver may be reduced
to a minimum by adequate engineer-
ing design.

Every amplifier stage in a receiver
is capable of crecating noise. A high
gain amplifier stage will produce more
noise than a low gain stage. A pen-
tagrid converter will produce more
noise than a triode converter but the
gain of the triode converter is low
compared to the pentagrid stage. Any
amount of regeneration will increase
the noise level.

It becomes immediately apparent
that if a receiver is to have a high
signal-to-noise ratio (25 to 1), the gain
per stage will be adjusted in favor
of signal-to-noise ratio rather than
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maximum gain, the other require-
ment being that regeneration be com-
pletely eliminated.

The r.f. tuners described in this ar-
ticle were designed around the follow-
ing specifications:

1. Adequate gain with a signal-to-
noise ratio of 25 to 1.

2. Readily obtainable parts that are
available at most radio stores.

3. Mechanical and electrical design
such that anyone with a basic knowl-
edge of radio can construct the tuners
and be assured satisfactory operation.

The operating characteristics of a
receiver are normally measured using
the following procedure.

A known signal level measured in
microvolts is fed into the antenna in-
put circuit. The signal generator is
modulated at a level of 30 per-cent.
An output meter calibrated in milli-
watts is connected in place of the
loudspeaker. A reference level of 50
milliwatts is used. The volume con-
irol of the receiver is rotated to maxi-
mum output.

The output of the signal generator
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is adjusted to produce an audio output
level of 50 milliwatts. The signal
generator modulation is then turned
off and the difference between the out-
put levels is the signal-to-noise ratio.
The microvolt level of the signal gen-
erator indicates the sensitivity of the
receiver.

A signal-to-noise measurement
without a sensitivity measurement is
meaningless, likewise a sensitivity
measurement without a signal-to-
noise measurement is also meaning-
less.

Some communication receivers have
such a poor signal-to-noise ratio that
the previously outlined method of
measurement cannot be used. With
the antenna terminals shorted and the

" volume full on, the audio output will

be on the order of two or three watts
instead of one or two milliwatts. This
is due to the noise generated in the
receiver.

To make measurements on such a
receiver it is necessary to reduce the
audio gain control until the noise level
is reduced sufficiently to make meas-
urements.

It is common practice to consider
a receiver capable of receiving a one
microvolt signal as a “hot” receiver.
If the signal-to-noise ratio is two-to-
one or less (which is not uncommon),
the fact that one microvolt can be
heard does not mean that satisfactory
reception is possible at a one micro-
volt level. Since one half of the audio
output is noise it # doubtful that a
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ANTENNA

Ry, Ry—470,000 ohm, V5 w. res.

R, Rr—200 ohm, 5 w. res.

Rs, Ry, Rs, Ry, R1a—50,000 ohm, 1 w. res.

Rs, Rig, Rio—4700 ohm, Vs w. res.
—Sece “Notes” below

Cl.[ Cs, Cy, Cys, Coy, Cop, Coy—See “Notes” be-
ow

Ca, Cro, Cyg, Cog—30 pufd. trimmer cond.

Csa-Cyb, Ci70-Cizo—Dual 20/20 pufd. wvar.
cond. (Bu

Cs, G5, Co, €3, Cyy, Cyg, Cys, Cuy, Crgy Crg—.01
ufd., 4 v. cond.

Cog—.001 ufd. mica cond. + 59,

L, Ly, Ly, L;—See “Notes” below

L—Miller 912-C1 modified (see text)

75 METER TUNER
R1—25,000 ohm, V5 w. res.

Cos—.001 ufd. mica cond.
Co—10 pufd. ceramic cond.
Li—Miller B-727-4

Ly, L,—Miller B-727-RF
Ls—Miller B-727-C

Vi Vo—6SK7 tube

Circuit diagram of the r.f. tuners.

40 METER TUNER
R (—25,000 ohm, V5 w._ res.

Cn—25 pupfd. ceramic cond.
Coo—.003 ufd. mica cond.
Li—Miller C-727-4

Ly, Li—Miller C-727-RF
Ls—Miller C-727-C

Vi, Vo—6SK7 tube

Variations in design to cover each of the 75, 40, 20, and 10
The output plug of each of these tuners connects to
specific sockets on the all-wave receiver discussed in last month’s issue. For correct arrangement,
the 75 meter tuner connects to P. 40 meter to P. the 20 meter to P.. and the 10 meter to P

meter bands are shown in parts list above.

P—3-terminal ant. strip

P,—Octal plug
Vi, Vo—See “Notes” below
Voa—6SN7GT tube

Cq, Cy, Cy5—Omit Cy, Cy. Cy5, Coy—50 pufd. ceramic Cy, Cy, Ciz, Coy—85 pufd, ceramic C, Cy, Cy5, Coi—>50 pufd. ceramic
Cs—100 pufd. ceramic cond. cond. cond. cond.
Co—25 pufd. ceramic cond. Cs—10 pupfd- ceramic cond. Cg—Omit Cs—Omit

Li—Miller D-727-4

Ls—Miller D-727-C
Vi, Vo—6SK7 tube

20 METER TUNER
Riyi—4700 ohm, V5 w. res.

Co—25 pufd. ceramic cond.
Coo—.01 pfd. mica cond.

L., L—Miller D-727-RF

10 METER TUNER
R,—4700 ohm, V5 w. res.

Coy~—10 pufd. ceramic cond.
Cor—Omit—connect Cyv direct to
Eal

L—Miller E-727-4

L,, L.—Miller E-727-RF

Ls—Miller E-727-C

Vi, V.—68G7 tube (Tube socket
connections must be changed
from those shown in schematic
—check with tube manual)

signal could be copied under such con-
ditions.

By reducing the audio gain control
and increasing the input so that a ten-
to-one signal-to-noise ratio is ob-
tained, the sensitivity of the receiver
may be in the order of ten microvolts.

A ten-to-one signal-to-noise ratio
will produce satisfactory reception but
the noise level will be readily notice-
able.

All measurements made on the
equipment described in this article
were obtained with a Ferris 18 C sig-
nal generator and a General Radio
Model 583-A audio output meter. This
equipment is considered satisfactory
for making accurate receiver meas-
urements.

Tuner Design

The difference in expense and effort
between building just another tuner
or a tuner of above average character-
istics is not great. In line with the
design of the rest of the receiver, the
design of the r.f. tuners is such to
equal or exceed operating character-
istics of any receiver now on the mar-
ket.

To obtain adequate sensitivity and
satisfactory image rejection, two r.f.
stages are used. With more than ade-
quate gain available the gain of each
stage can be reduced below normal,
resulting in excellent signal-to-noise
conditions and complete elimination of
regeneration.

Designing in favor of signal-to-noise
ratio dictated the selection of the tri-
ode converter. A separate triode is
used for the oscillator. This type of
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.stages at 30,000 kc.

design is far superior to the pentagrid
converter. The stability of the oscil-
lator is greatly improved since the
two circuits are independent of each
other.

The tuning range of each tuner is
restricted to a particular band of fre-
quencies. This results in practically
perfect tracking.

All the coils are stock items. The
i.f. line transformer is a stock item
but requires modification to match the
lower plate impedance of the triode
converter,

Image rejection ratios decrease as
the frequency is increased. At 4000
kec. one’ r.f. stage will produce a
greater image ratio than two r.f.
One r.f. stage op-
erating at 30,000 kc. may have an
image ratio of only 15 to 1. In this
case the receiver is capable of receiv-
ing distant stations on the image fre-
quency and local stations cause seri-
ous interference.

If the intermediate frequency is in-
creased the image ratio will increase.
High frequency i.f. channels decrease
selectivity which is undesirable in a
communications receiver. The use of
the double superheterodyne principle
is a more satisfactory method of ob-
taining high intermediate frequencies
without sacrificing selectivity.

When two r.f. stages are used satis-
factory image rejection up to 30,000
ke. can be obtained with an intermedi-
ate frequency of 455 ke.

The tuned circuits of the r.f. ampli-
fiers determine the image rejection of
a receiver. Receiver coils are normal-
ly designed for a specific application.
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The important design factors are fre-
quency coverage, coupling, “Q,” and
mechanical construction for stability
and shielding.

The writer does not advocate that
inexperienced radio enthusiasts wind
their own coils for the equipment to
be described. Coil design requires ad-
equate test equipment, and “know
how” which the builder may lack.

To offset the coil difficulties stand-
ard Miller coils are used throughout.
The circuit is designed around these
coils eliminating the necessity for fur-
ther design by the builders. Other
coil manufacturers also make coils
satisfactory for this purpose. :

The circuit is identical for all four
tuners. Parts that differ between tun-
ers are outlined in the circuit diagram.
The chassis, parts layout, and wir-
ing are identical in each tuner.

Condenser C; is used only on the 75
and 40 meter tuners. This condenser
reduces the gain of this stage and is
adjusted for a maximum signal-to-
noise ratio. If the coupling of coil L.
was adjustable the coupling could be
reduced which would be a more sat-
isfactory method of reducing the gain.
The use of the condenser means the
builder can use the standard coils as
is.

The i.f. coil is a Miller 912-C1 modi-
fied in the following manner. The
plate impedance of the triode mixer
is considerably lower than that of a
pentagrid converter. The Miller 912-
C1 is designed to match the plate cir-
cuit of the pentagrid converter.

Remove the coil from the can. Cut
the bottom winding out but do not dis-
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turb the coil form. Remove the shunt-
ing condenser from the terminal
board. The top winding is also shunted
by a condenser. Remove this con-
denser.

Next remove 150 turns from this top
winding and reconnect the lead to the
terminal board. Wind five turns of
number 36 or larger wire around the
coil form next to the top winding and
connect the leads to the bottom termi-
nals of the terminal board.

Condenser (., tunes this winding

- to 455 kec. and has a capacity of .001
pfd. plus or minus 5 per-cent. This
condenser should be mica or ceramic.

The chassis is made of one sixteenth-
inch aluminum and the corners are
soldered. Steel chassis can be used.
The layout provides short grid and
plate leads.

The frequency determining condens-
ers C,, Cy, Cy, and C. should be ce-
ramic or silver mica. Low frequency
mica condensers will not give satis-
factory operation on the ten meter
tuner.

The circuit diagram indicates defi-
nite pin numbers for each cable con-
nection. These numbers correspond to
the socket connection of the all-wave
tuner described in the October issue
of Rapio. & TELEVISION NEWS.

Refer to the circuit diagram of the
all-wave tuner for connections to
these sockets. The wiring can be sim-
plified by wiring P, first, P, second and
so forth.

The shield is grounded at the plug
cnd only. Cut the shield back on the
switch end of the cable to a desired
length. Cover the bare shield with
scotch tape so there is no danger of
the exposed shield making contact
with some other electrical circuits.

Ground lugs should be mounted un-
der the socket mounting screws of all
tuner power sockets on the number
one pin end. Solder a piece of bus
bar wire from this ground lug to num-
ber one pin of each socket. The shield
of the low impedance and antenna
leads ground to this bus bar.

The frequency range of each tuner

is as follows.
75 meter tuner—1500-4500 kc.
40 meter tuner—3750-11,000 ke.
20 meter tuner—8500-23,000 kc.
10 meter tuner—12,500-36,000 kec.

The frequency coverage of each
tuner is restricted by the capacity
range of the main tuning condenser.
The frequency determining condensers
shown in the circuit diagram are the
correct value for each ham band.

Those desiring frequency coverage
other than the ham bands can do so
by changing the frequency determin-
ing condensers. The main tuning con-
denser capacity can be changed to in-
crease or decrease bandspread on the
dial.

The main tuning condenser has a
capacity change of 20 uufd. per section
giving a frequency coverage for each
tuner as follows.

75 meter tuner—3500-4000 kc.
40 meter tuner-—5900-7350 ke.
20 meter tuner—13,950-14,600 kc.
10 meter tuner—28,000-29,850 kc.

The low [requency limit of each
tuner is obtained when the shunt ca-
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Top chassis view of one of the fcur tuners used in the communications receiver.

pacity across the secondary of the
coils is 365 pufd.

Tuning Procedure—75 Meter
Tuner

Plug the power cable into power
socket P, on the all-wave tuner and
rotate the selector switch to the cor-
rect position.

Connect a signal generator to
ground and the grid of the mixer tube.
Tune the signal generator to 455 ke.

Set the “Selectivity Switch” on the
i.f. chassis to “sharp’ position.

Adjust the tuning slug of the line’

transformer L, for maximum “R’ me-
ter indication. If the “R” meter reads
above R8 reduce the signal generator
output.
If the

“R” meter indicates maxi-

Under chassis view of one of the tuner units.

mum with the slug adjustment all the
way in, increase capacity Cx by shunt-
ing it with another 100 pufd. con-
denser. If the “R” rneter indicates
maximum with the slug all the way
out reduce the capacity of Cw». The
tuning adjustment will appear to be
broad due to the low impedance of
the circuit but the slug adjustment
will give a definite indication of reso-
nance when the correct value of ca-
pacity Cu» is determined. If a low tol-
erance condenser is used this juggling
should not be necessary.

Next connect the signal generator
to the grid of the second r.f. stage and
set the frequency to 4000 ke. Rotate
the main tuning condenser to mini-
mum position. Adjust oscillator trim-

(Continued on page 174)

All of the tuners are built on

identical standard metal chassis which measure 9 by 6% by 2 inches in size.
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By W. A. HARRIS and R. F. DUNN

Tube Dept.. Radio Corporation of America

Fig.
ceiver covering bhoth AM broadcast and FM bands.

1. Top view of the a.c.-d.c. operated re-

Construction details covering an AM-FM recceiver

which employs several new-type miniature tubes.

"N THE past, AM receivers for use
on either a.c. or d.c. power sup-
- plies have enjoyed wide usage.
For the future, there are indications
that a.c.-d.c. receivers for reception of
both AM and FM will have equal pop-
ularity. To investigate the possibili-
ties of such a circuit, the authors de-
signed and constructed an a.c.-d.c.
AM-FM receiver employing seven
tubes and a rectifier. The receiver uses
all miniature tubes and covers the
high-frequency FM band and the
standard broadcast band. It afforded
an opportunity to obtain information
on the operation of certain new minia-
ture tube types and to check the per-
formance of other miniature types un-
der conditions generally encountered
by equipment designers.
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The design of a receiver including
an FM band does not follow the fa-
miliar pattern employed when a short-
wave AM band is added to a broad-
cast receiver. There does not seem
to be any practical way to just add
FM to an AM receiver. Instead, the
problem involves designing an FM re-
ceiver and then determining the most
practical way to add one or more AM
bands. The FM requirements deter-
mine the number and types of tubes
to be used, the tuning mechanism, and,
to a considerable extent, the arrange-
ment of parts.

A list of the tubes used in the re-
ceiver described in this article, along
with their functions in both the AM
and FM bands is given in Table 1. This
tube complement fulfills the major
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- sis layout viewed from the

a.c.-d.c. requirement in that the sum
of the tube heater voltages is equal to
the nominal line voltage. Choice of
the 35W4 rectifier permits the use of
a six-volt panel lamp connected to the
rectifier heater tap and thus provides
a saving in power consumption and
cost, in comparison with the use of a
117-volt lamp or a lamp operated
through a series resistor. Low power
consumption is an important feature
in a.c.-d.c. receivers, particularly when
small cabinets are used.

Type 12AL5, a high-perveance diode
identical with type 6ALS5 except for
heater voltage and current, is used for
the FF'M detector. In FM service, types
6AL5 and 12AL35 are recommended for
the ratio-detector type of circuit be-
cause of their high perveance and good
balance between sections.l For the
r.f. and i.f. amplifier stages type 6BJ6,
a remote cut-off pentode with a six-
volt 150-milliampere heater, is used.
Although similar to type 6BA6 in
many respects, the 6BJ6 has a higher
input resistance and a lower input ca-
pacitance than the 6BA6. In addition,
the difference in basing results in
lower feedback admittance for the
6BJ6 at high frequencies. The other
tubes listed in Table 1 are well-known
miniature types and their functions
are identified in the table.

Layout Considerations

The receiver circuit diagram is
shown in Fig. 2; a sketch ofi the chas-
ottom is
given in Fig. 4; and a photograph of
the receiver, top view, is given in Fig.
1. The r.f. amplifier, converter, gang
condenser, and switch are mounted as
a sub-assembly. This method of
mounting permits the use of rubber
gaskets to cushion these components
against vibration. When cushioning is
used, the sub-assembly is connected to
the main cadmium-plated chassis by
flexible metal straps. As can be seen
from the sketch in Fig. 5, the r.f.
sub-assembly is designed to keep all
important lead lengths as short as
possible. The tuning condenser has
five sections, three for ¥M and two
for AM, and is mounted on top of the
sub-assembly. The ¥F'M coils are rather
small, 344 of an inch in diameter and -
%4 of an inch in length, and are placed
just below the tuning condenser.
Blocking condensers are used for d.c.
isolation on all circuits so that the
coils can be connected directly to the
sub-assembly at the points where the
straps are connected. The r.f. and con-
verter tube sockets are mounted just
behind the tuning condenser. A two-
section switch is used, with a third
stator section added to provide tie
points. The broadcast-band oscillator
coil and a 455-kilocycle wavetrap are
also mounted on the sub-chassis.

The layout of the i.f. stages also is
planned so that short grid and
plate connections can be used. The
transformer location differs from usu-

1 Seeley. 8. W. and Avins. J.: “The Ratio De-
tector.” RCA Review, Vol. VIII. No. 2, p. 201.
June, 1947,
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al layout practices in that an AM
transformer winding is next to the
grid of the first if. amplifier. This
arrangement, dictated by layout con-
siderations and available components,
increcases the capacitance between
grid and cathode of the first i.f. stage
in the FM band. Performance, nev-
ertheless, is satisfactory at both in-
termediate frequencies. The PM
speaker is shock mounted. The AM
loop antenna is located at the rear of
the chassis.

Circuit Design Considerations

A No. 40 panel lamp with a shunt
resistor of 150 ohms is used across
the heater tap of the 35W4. The rec-
tifier filter circuit consists of two 40
utd. condensers and a 560-ohm re-
sistor. For an a.c. line voltage of 117
volts, the rectified d.c. voltage is 118
volts and the filtered voltage is 92
volts. The d.c. output current is 80
milliamperes.

TYPE AM FUNCTION FM FUNCTION HEATER VOLTAGE
6BJ6 R.{. amplifier R.f. amplifier 6.3
12BE6 Oscillator-mixer Oscillator-mixer 12.6

6BJ6 1.f. amplifier 1.1. amplifier 6.3

6BJ6 —_— L.f. amplifier (driver) 6.3
12ALS Ratio detector 12.6
6AQ6 Detector, a.f. amplifier A.J. amrclifier 6.3

35B5 Power amplifier Pewer amplifier 35.0

35W4 Rectifier, panel lamp supply Rectifier, panel lamp supply 32.0*
Total Heater Volts 117.4
Heater current 150 ma.
*When a panel lamp is shunted across the 35W4 heater tap. the heater voltage is 32.0 volts.
‘Without the shunt, the heater voltage is 35.0 volts.

Table 1.

An increase in the power sensitivity
of the receiver, is obtained by bypass-
ing the cathode resistor of the 35BS
output tube. The undistorted power
output is approximately 0.9 watts and
the maximum output is 1.4 watts. The
circuit from the grid of the 6AQ6
audio amplifier to the speaker is such
as might be employed in a broadcast
receiver of conventional design.

Tube complement for the a.c.-d.c. operated AM-FM broadcast receiver.

The intermediate-frequency for the
AM band is 455 kilocycles; for the FM
band, it is 10.7 megacycles. The first
FM i.f. transformer is overcoupled, the
second is undercoupled and a band-
width of approximately 200 kilocycles
at 6 db. is obtained. Although the
cathode of the second i.f. amplifier
(driver) is bypassed with a condenser,
the cathode resistor of the first if.

Fig., 2. Circuit diagram and parts list covering an a.c.-d.c. operated AM-FM receiver which covers 530-1620 kc. and 86-111 mc. bands.
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FM POSITION
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R24

R,, Rs, R—1200 ohm, V5 ». res.

R,—22,000 ohm, Y, w. res.

R, R,,—220,000 ohm, Vo w. res.

R,,—47.000 ohm, Vo w.res.

R,.—500,000 ohm {Dot.

Ry—2.2 megohm, V5 w. res.

R ——4.7 megohm, Vo w. res.

R, —15 megohm, Vo w.res.

Ryzo Ror—1000 ohne, Vo . res.

Ryy—47 ohm. Vo w. res.

Ry—39.000 ohm., Vs ». res.

R.y, Ro.—470.000 ofn, Vs w. res.

R... Riy—150 ohm, Vo w. res.

R, —560 ofim, 2 w. res.

Ry— 1500 ohm, Vo w. res.

Roy, Rx—6800 ohm, V3 w. res.

Ry—160 ohm, YV w. res.

Ciu. Cyn, Crey Ciut, Cro—5-sec.  ganged  tuning
cond. Cn—14-500 pufd.; Cin—6-28 ppfd.;
Cyo—11-364 ppfd.: Cia—6-21 pufd.; Cye
6-28 upfd. (RCA £72038 or cquivalent)

100 Coy—3-30 pufd. trimmer cond.

100 ppfd. mica cond.

wy Cog, Caz, Cuge Cany

46, Cooy a6 Cos Cryy Cor, Cog—.005
ufd., 400 v. cond.

Cy, Cog—.05 pfd., 400 v. cond.

Co—10 ppfd. mica cond.

Cio- Ciy, Cuy¥, Cup®
cond.

Cyy—4.7 ppfd. mica cond.

C,—22 pufd. mica cond.

C:—5 pufd. mica cond.

C1y—400 pupfd. mica cond.

Con, Cuy, Cyoe Coy—232 pufd. mica cond. (Sup-

28,

plied with Ty and T,)

20 Cia Cyg,
Ca, Cus, Cu
C,, Cp,, C;, Cy, Cia. Cyy, C

—33 pufd. mica

> Loy

) J J 4
] 1 D). b 2 A d e
1 D) 31 1 csiyL
T fer cas v 1Y
ref == [i5owa
w
e = , = PART OF
R, Ri—1 megohm. YV, w. ves. = 2 - % TRIFILAR CHOKE
R., Ry, R\ —68 ohm, Vo ». res. ° e 8 g Q 9 o
R.,—5100 ohm, Vp w. res. g 3 2 o 2 2 g

Cyi—.7 pfd., 400 v. cond.

Cuy, Ci—.02 pfd., 400 v. cond.

Cy—56 upfd. mica cond.
11> Ciny Cayy Cig—330 ppfd. mica cond.

C,—2200 upfd. mica cond.

Cy;—10 ufd., 50 v. elcc. cond.

Cis—100 pfd., 25 v. elec. cond.

Cep, Ci—40 pfd., 150 v. elec. cond.

RFC,—25 t. 232 Formex closewound on 3/16”
diam. form

RFC.—Sece L,

L,—455 ke. wave trap, slug-tuned to resonate
with RFCy and Cyo af 455 ke. (RCA 271407
or cquivalent, includes r.f. choke RFC.)

L—FM r.f. coil, 5Y5 t. 218 Formex, 3/16”
diam., V4" long

Li—AM osc. coil (RCA272333)

L,—FM osc. coil, 6 t. §18 Formex, 3/16 diam.,
Va4 long

Ly, Li—FM ant. coil, SV t. 318 Formex. 3/16”
diam., Y4” long, and 2 t. 230 Formex wire
which was first twisted around the 18 wire

T,—10.7 mc. i.f. trans. (RCA £72593 or
equivalent)

T,—455 kc.i.f. trans. (RCA Z71846 or
equivalent )

To—10.7 me. if. trans. (RCA 272594 or
equivalent)

T,—455 ke if.trans. (RCA 271848 or
cquivalent)

T.—10.7 wmec. ratio detector disc. trans. (RCA
£72889 or cquivalent)
T—Output trans., 2500 ohms to v.c. (RCA

PL—No. 40 pilot lamp

1—Loop ant. for broadcast band (RCA 371117
or equivalent)

1—PM speaker, 3.4 ohms to v.c.,, 4 x 6 inch
elliptical (RCA 71058 or equivalent)

3—6BJ6 tubes

1—12BE6 tube

1—35B5 tube

1—712A4L5 tube

1—6A4Q6 tube

1—35W 4 tube

* Supplied with if. transformer assemblies, T,
and T.

£771111 or equivalent)

Trifilar Choke—3 lengths of 28 Formex wire
twisted together and then closewound on coil
form 9/32” diam., 14" long, 15 t.

glu, S.n), Sie, S1a, Sie, S11—6-pole d.t. sw.

S.p.s.t. sw.

November, 1918
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BAND POINT OF INPUT
M Second i.f. grid
FM First if. grid
FM Converter plate
AM First i.f. grid
M Converter signal grid

A
*Modulated 30% with 400 cycles-per-second.

INPUT VALUE FOR

FREQUENCY"* 50 MW, OUTPUT
10.7 me. 19.0 millivolts
10.7 me. 0.54 millivelts
10.7 me. 0.075 microamperes
455 ke. 3550 microvolts
455 ke. 280 microvolts

Table 2. 1f, measurement data covering the home-built AM-FM receiver unit.
INPUT VALUE FOR
BAND POINT OF INPUT FREQUENCY* 50 MW. OUTPUT
FM Converter grid 98 mec. 125 microvolts
FM R.f. amplifier grid 98 me. 23 microvolts
M Antenna terminals 90 me. 19 microvolts
(Over-all receiver
sensitivity) 98 me. 23 microvolts
105 me. 23 microvolis
AM Antenna (input from
standard loop) 600 ke. 140 microvolts/meter
1000 ke. 82 microvolts/meter
1500 ke. 82 microvolts/meter
AM Antenna {input to
200 ppfd. dummy
antenna in series
with antenna terminals)
600 lc. 16.5 microvolts
1000 kc. 5.5 microvolts
i 1500 kc. 3.6 microvolts
*Modulated 30% with 400 cycles-per-second.

Table 3.

amplifier is unbypassed in order to
reduce detuning of the grid circuit
of the first i.f. stage with change of
bias- (a.v.c.). In the AM band only
the first i.f. amplifier is used. Its
bandwidth at 6 db. is 6.0 kilocycles.
Voltage for a.v.c. is applied to the
r.f. amplifier and the first i.f. ampli-
fier. For the AM band, this voltage
is derived from the 6AQ6 diode de-
tector. For the FM band, a.v.c. volt-
age is obtained from the ratio de-
tector. Because the voltage-output
ratio of d.c. to a.c. is higher for the
ratio detector than for the AM diode,
a delay circuit is desirable to prevent
the application of a.v.c. voltage until
the audio voltage is sufficient to pro-

Fiq. 3.

R measurement data indicates sensitivity of the AM-FM receiver.

duce maximum output. This delay is
obtained by connecting one diode of
the 6AQ6 to the a.v.c. for the FM
band. Enough current is fed into the
diode from the “B--" supply to keep
its potential near zero until the a.v.c.
voltage at the ratio detector exceeds
three volts.

Considerable difficulty was experi-
enced with regeneration in the FM i.f.
stages. - One of the principal sources
of trouble was the audio output side
of the ratio detector circuit. In or-
der to reduce feedback, it was neces-
sary to place a metal shield between
this circuit and the i.f. stages.

In accordance with preferred a.c.-
d.c. practice the a.c. power line is iso-

Under chassis view of the receiver showing component parts laiout.

WWWwW americanradiohistory com

lated from the chassis and the d.c.
circuits are completed through a
“B—"" lead. The inductive reactance
of the “B—" lead is about 1.5 ohms
per inch at 10.7 megacycles, so it is
not surprising that this lead itself does
not constitute an effective ground for
the r.f. or i.f. of the FM band. It is
necessary, therefore, to bypass the
“B—” line to the chassis at several
points in order to obtain effective r.f.
and i.f. grounding.

. The if. circuit for the FM band
would be the same for an a.c. re-
ceiver except for the bypass condens-
ers required between “B—" and chas-
sis. For the particular layout used,
the condensers located at the suppres-
sor grid terminals of the 6BJ6 if.
amplifiers are important in preventing
feedback. The locations of some of
the other “B-—’'-to-chassis condensers
are also critical. The bypass condens-
ers between the heaters and “B—",
and those between ‘“B-+” and “B—"
or the chassis would probably be need-
ed in any a.c. receiver if the same ar-
rangement of components were used.
The bypass condensers are disc-shaped
ceramic units with a capacitance of
approximately 5000 p##fd.; in most in-
stances, their leads are cut very short.
The 12AL5 heater bypass condenser
and the bypass condenser from “B—"
to chassis near the 12AL5 socket are
useful in preventing feedback into the
receiver input of the 8th, 9th, and 10th
harmonic of the intermediate fre-
quency. The number of bypass con-
densers required between “B—" and
chassis is a function of the design and
physical layout of the component
parts and will, of course, vary for
different layouts.

I.F. Stages

The input to each i.f. stage of the

receiver for a power output of 50
milliwatts in either band is given in
Table 2. At the FM intermediate-
frequency of 10.7 megacycles it is dif-
ficult to measure the sensitivity of the
i.f. system at the 12BE6 converter
grid, but an evaluation of the sensitiv-
ity of the first FM i.f. stage can be
made by measuring the current need-
ed at the converter plate for standard
receiver output. This test is made by
using a small shielded condenser be-
tween the signal generator output ter-
minal and the 12BE6 plate terminal.
The condenser constructed for this
purpose has a series capacitance of
0.86 #ufd. and a total output capaci-
tance of 2.2 pufd.; correction for the
effect of adding this output capaci-
tance is made by retuning the primary
of the first i.f. transformer when the
“test is made. Because the series re-
actance of the condenser at 10.7 mega-
cycles is 17,300 ohms, a voltage of
1300 microvolts from the signal gen-
erator corresponds to a current of
0.075 microamperes at the 12BE6
plate.

In the absence of feedback, the volt-
age at the first i.f. grid divided by the
current at the converter plate re-

(Continued on page 200)
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Compiled by KENNETH R. BOORD

b E ARE pleased this month to
‘Vdedicate the ISW Depart-

ment to the British Far East-
ern Broadcasting Service, Singapore,
British Malaya. Thanks to Miss Mar-
garet Ballingall, program executive

of the station’s staff, and to Paul

Kary, Pennsylvania, for this infor-
mation:
BFEBS grew out of a wartime

radio station which was set up in New
Delhi, India, by the British Ministry
of Information’s Far Eastern Bureau.
This was a propaganda station, broad-
casting to enemy-occupied countries in
Asia. It shared the studios of All India
Radio. When the war with Japan
ended in August 1945, the Far Eastern
Bureau was partly dissolved and was
partly merged with the Foreign Of-
fice’s Far East Publicity Division
(FEP) which was then working in
Kandy, Ceylon, at the Supreme Com-
mander’s Headquarters (HQ@ South
East Asia Command).

During October-December 1945, HQ
SACSEA moved to Singapore, and
with it went the FEP Division. A
small radio staff came from Colombo,
Ceylon, and from New Delhi. Early
in December broadcasting on a small
scale was started by FEP, using the
Cathay Building studios in Singapore
and transmitters of the British Mili-
tary Administration (Malaya). Inci-
dentally, BMA is now Radio Malaya.
Identification of BFERBS became “This
is the Far Eastern Service of South
East Asia Command calling in the 31-
and 41-metre bands.” Programs
lasted only one and three-quarters
hours daily and consisted of broad-
casts in English, Dutch, and Japanese.
Later in December, Siamese and In-
donesian periods were added, giving
the station two and a half hours of
transmission daily. BMA frequencies
used were 9.548 and 7.220.

In the meantime, two SWB-11 trans-
mitters were being shipped to Singa-
pore from India. They were installed
on Singapore Island. Delays were
numerous, due to breakages in transit,
non-arrival of replacements, and a
strike of the employees of the local
power company. But by January 19,
1946, power had been applied to one
transmitter for testing, and erection
of the antenna system had been com-
pleted. On February 4, the first trans-
mitter began regular operation on
11.735, and the second went on the air
on February 25 on 6.770. Two more
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transmitters were ‘“allegedly” on the
way.

From January 30 the station had
been broadcasting from its own studios
on Thomson Road, and a distinet im-
provement in technical quality was

‘noticeable. An extended program-—of

four hours’ duration—came into opera-
tion on February 25, transmitted on
6.770 and 11.735.

Programs were intended for non-
British countries in South East Asia,
Malaya itself being served by BMA,
Radio Malaya. BFEBS concentrated
on reliable news bulletins—served by
an efficient monitoring unit—and talks
on many aspects of Britain and the
British way of life. Program staff was
small. The British members were
mostly BBC-trained, but specialization
was impossible for everyone had to do
a bit of everything. The pace was
feverish, the hours long, and illness
repeatedly cut down personnel num-
bers. On one memorable occasion, an
overworked woman announcer ‘‘took
hysterics” when about to enter the
studio to read the news. The Chief
Engineer snatched the bulletin from
her and read it in a strong Midland
accent, and so saved the day! The
supply of phonograph records was
pitifully small and shipments from
Britain took many months to reach
Singapore. The station had no satis-
factory material from which to write
talks and had to adapt articles from

magazines and newspapers, with copy-
right hanging like an angry cloud in
the background. It was difficult to
keep up with requirements, and al-
most impossible to forge ahead. For
example, Miss Ballingall cites a staff
report dated May 25, 1946, which said:
“Mr. S. (program director) will be
going into hospital on Monday for a
short course of treatments for dys-
entery. Mr. B. (announcer, program
builder, talks writer) was admitted to
hospital on Sunday and expects to re-
main there for 10 days. Miss O. (an-
nouncer, program  builder, talks
writer, and general organizer) col-
lapsed twice on Friday and was unable
to go on duty. Mr. W. (announcer) is
still in hospital. Miss M. (record li-
brarian) has been on sick leave since
May 11.” .

Mercifully, the Asiatic staff worked
away quietly and well—and in April
the station welcomed three Indone-
sians from Java who initiated a spe-
cially-simplified program in Indone-
sian for village listeners. This had a
great deal of success, and the English-
program writers also tried to keep
their material clear and straight-
forward so as to appeal to listeners to
whom English was pretty much a
foreign language.

From June 1, programs were an-
nounced as “The Voice of Britain,”
and all mention of SEAC was omitted.

(Continued on page 121)

Through the courtesy of O. Lund Johansen, Copenhagen, publisher of the ‘World Radic-
Handbook.” we present this picture from Radio Addis Ababa in Ethiopia. The announcer

at the microphone is Miss Romane Worke Xarcheen. Addis Ababa transmits on 9.620.
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By
ALVIN B. KAUFMAN

TOPPING that pedestrian is a
must for the small store. The
small store by its very nature
receives a considerable percentage of
its business from “walk in” unpremed-
itated purchase-minded pedestrians.
Much consideration has been given
to this subject, but perhaps not enough
in practical rather than the theoretical
approach. This article will discuss
both phases, with some concrete prac-
tical applications shown.
The best way to get a customer into
a small store, is to have him see some-
thing that appeals to him in the win-
- dow display, either from the viewpoint
of a bargain or that will strike him as
being particularly desirable. The main
problem then resolves itself into get-
ting the pedestrian to look at the win-
dow display. This article cannot specify
a “bargain’ or unusually desirable ob-
ject as this depends upon location and
type of merchandise handled. This ar-
ticle can and will explain how to ‘stop
that pedestrian” so. that he will look
at your window display.
The first axiom that applies is that
a ‘‘static” window, irrespective of its
dressing, will rarely have the appeal
of an “active” window. By ‘“static” we
mean a window with no change of
light, sound, or motion. A ‘‘static” or
non-changing object does not register
on the mind or eye of anyone engaged
in thinking or talking as he or she
passes your store. That is why stop
lights, aircraft and aircraft marker
lights blink; they are thus drawn to
the attention of the individual quickly.
As indicated above an “active” win-
dow must be used. Where possible,
participation of the pedestrian in
causing the action is very excellent
and will cause more personal interest
and inspection of the window. display.
The three phases of light, sound, and
motion will be discussed separately as
each has its good and bad features.
Light is limited in its uses, especially
during the daylight hours. Turning
the window lights on and off by means
of an automatic switch is not good.
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When something is “going
on” in your windows, pedes-
trians will stop, look. and often
enter your store to shop.

You can start “selling® your customers on

the sidewall: in front of your store with

cleveriy conceived and executed displays.

Having the pedestrian operate the
lights by walking in front of the win-
dow (by photo or capacity relay) is not
much better. In both cases there is
nothing in the window display fo at-
tract and hold attention. Light, when
used in a window, should consist of a
trick or novel device intriguing to
young and old alike. Two good versions
are the trick light bulb which lights
without any connecting wires or the
horn gap traveling arc. The trick
electric light bulb may be done several
ways. The first is to remove the base
of the lamp and short the wires, re-
placing the base with glue. If this
lamp is placed on a dish and the dish
placed on a concealed electro-magnet

Various pieces of “crowd stopping™
equipment that can be operated with ca-
pacity relay unit diagrammed in Fig. 3.

ELECTRIC TRAIN

MYSTERY LIGHT

HORN GAP ARC

MISCEL L ANEQUS

CAPACITY RELAY OPTICAL EFFECTS

BLACK LIGHT

MUSIC

RECORDED
ANNOUNGEMENTS
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(or coil) the induced e.m.f. will cause
the lamp to light. This method is need-
lessly expensive. A simpler and almost
as good solution is the following: A 25
watt colored lamp of the round glass
type must be used. Here wires are
soldered to the base of the lamp and
the lamp is placed on a cloth and sup-
ported by sand all around the lamp.
Then the base from another lamp is
glued on to the top of the colored lamp.
The colored lamp then looks as if it
is resting, base up, on a pile of sand.
This is shown in Fig. 1. A blinker
should be used with the light.

The horn gap traveling arc is good
day or night. It possesses all three
pedestrian-stopping features—light,
sound, and motion. Two copper rods
or pieces of tubing are supported on
high voltage standoff insulators,
spaced several inches apart. These
tubes, standing vertically, are bent in
towards each other to within about an
inch and then out about four to six
inches and then carried some 20 to 24
inches high. Any good neon trans-
former of about 15,000 volts is con-
nected to the bottom of the horn gap. A
neon type transformer must be used,
no other type is suitable. With the
power on, an arc will start across the
narrowest part of the horn gap and
will rise to the top of the horn and
will go out with a pop. The spacing of
the horn gap should be adjusted so

RADIO & TELEVISION NEWS
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that an arc just starts at the bottom
of the horn; this depends upon the
transformer voltage. Under these con-
ditions of operation the transformer
would overheat under continuous op-
eration, so some means must be sup-
plied for an operation cycle of about
one or two minutes, two to four min-
utes off. This horn gap is very spec-
tacular and will attract pedestrians.

Another light version, not too
applicable for daytime, is the use of
ultraviolet (black light) lamps to
cause interesting things to happen
when the tungsten lamps are shut off
and the ultraviolets go on. This
should be done automatically every
few minutes. Fans painted with ultra-
violet paints, or trick scenery is effec-
tive.

One last but important use of light
is the cathode-ray oscilloscope. With
a microphone in front of the window
and an oscilloscope inside, facing out,
an invitation to “See Your Voice” is
quite a crowd gatherer.

Sound has few uses. Music or speech
as plaved over a p.a. system does not
attract much attention to the store
windows. The sound to be effective
should apparently emanate from the
store window, or in any case be di-
rectly connected in some way to the
window. One method is sound over a
light beam. Using a phonograph to
modulate a flashlight bulb or neon
bulb, this light is focused onto a photo-
cell and a high gain amplifier which
plays the music over a speaker in front
of the store. To be effective the light
beam1 must be carried through the
plate glass window where the pedes-
trian can interrupt the light beam, as
per printed instructions, and thus stop
and start the music. This method is
shown in Fig. 3.

Motion is probably by far the best
method of gathering a crowd of pe-
destrians. A crowd grouped around a
window in itself attracts other pedes-
trians and motorists. Getting the
gathering started is the hard part.
Normally a person will not hesitate

This group assembled in front of the show window was attracted
by a television console in operation during evening hours.

e
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Fig. 1. Three versions of popular “crowd stoppers” discussed in the text.
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too long at a window irrespective of
the attraction unless he can partici-
pate. A capacity relay may be used to
enable our ‘“customer” to participate.
The capacity plate (or detection plate)

for customers.

www americanradiohistorv com

Circuit diagram of an easily-constructed capacity relay unit.

is camouflaged in the window as shown
in the photo taken of the Ideal Radio &
Appliance Store’s display in Los An-
geles. The plate says, “Touch Here

(Continued on page 154)

A capacity operated relay that is always a good attraction
The metal sign helps conceal circuit wires.
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Fig. 1. The completed home-built distortion me-
ter, ready for use. Note the few controls and
small size of the instrument. The range switch,
S, Fig. 4. is not shown on this assembly since
it was added later as an exira refinement.

op—

Complete details on an easy-to-build, tubeless,

and batteryless test unit. Instrument is direet

reading and as simple to use as any voltmeter.

MPLIFIER servicemen do not
question the importance of dis-
tortien measurements. But the

actual making of these measurements
continues to be an untackied job in
most shops where audio equipment is
checked. While mdst servicemen are
quick to admit that ear estimates of
distortion are miserably inadeguate,
they maintain that oscilloscopic meth-
ods of distortion measurement are too
complicated and slow and are poorly
explained in semi-technical literature.

We have talked with a large num-
ber of servicemen on the subject and
learn that most of them want to meas-
ure distortion and are willing to build
a simple, inexpensive meter for the
purpose. However, they insist that a
suitable distortion meter have the fol-
lowing features: (1) be as simple to
operate as a non-electronic volt-ohm-
meter; (2) give direct readings of dis-
tortion percentage, therefore require
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no calculations in its ordinary use;
(3) operate without tubes, batteries,
or power supply; and (4) require no
complicated laboratory equipment for
adjustment and calibration.

With these requirements in mind,
we undertook the design eof a simple
distortion meter, the constructional
details of which are given in this
article. This meter is not a precision
laboratory instrument, but its ac-
curacy is comparable to the usual run
of home-made radio test meters and it
will be found entirely adequate for the
busy serviceman. The indicating
meter (reading direct in distortion
percentage) is actuated by a germa-
nium crystal diode, so no tubes, power

supply, nor zero adjustment is re-

quired.

Operation of the instrument is based
upon a simple principle used in sev-
eral commercial distortion meters.
With the thought in mind that an un-
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By

RUFUS P. TURNER
WIAY

derstanding of how the meter operates
will enhance its usefulness to the user,
we devote the next few paragraphs to
an explanation of the operating prin-
ciple.

Operating Principle

Fig. 2 shows the functional setup of
apparatus for checking audio amplifier
distortion. The distortion meter is
the portion of the circuit enclosed
within dotted lines. A test signal from
a low-distortion audio oscillator is fed
into the input terminals of the am-
plifier under test. The distortion meter
is connected to the voice coil of the
loudspeaker. If the test is to be noise-
less, the speaker voice coil may be re-
placed with an equivalent load re-
sistor.

Operation of the test circuit is ex-
plained in the following manner: Am-
plifier output voltage is applied to the
distortion meter circuit. The bridged-T
network (comprised of choke coil CH;
identical condensers C, and C. and re-
sistor R) suppresses the fundamental
frequency of the amplifier output sig-
nal but allows the harmonics to pass
with very slight reduction.

The output voltmeter accordingly
will be deflected, to all practical in-
tents and purposes, only by the volt-
age due to the total harmonics present
in the amplifier output, and this meter
may be graduated in distortion units.
The input voltmeter, on the other
hand, will read the voltage of the com-
plex audio wave (fundamental and
harmonics, depending upon phase re-
lations between the various compo-
nents). The prime purpose of the in-
put voltmeter is to standardize the in-
put voltage at a certain value upon
which the calibration of the output
voltmeter depends. The ratio of the
voltmeter readings will give the dis- .
tortion factor with sufficient accuracy
for amplifier service applications. If
distortion percentage readings are
taken directly from a special scale on
the output voltmeter, the input volt-
age must always be set first to an
agreed standard value.

All distortion measurements with
this type of distortion checking circuit
must be made with the test oscillator
set to the null frequency of the CH:-
C,-C:-R network. Other frequencies
may be employed, however, if the
bridged-T circuit values are altered
properly to provide null points at those
frequencies. By proper selection of
choke CH,, with respect to condensers
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¢, and C., the bridged-T network can
be designed for complete removal of
the fundamental frequency with neg-
ligible effect upon the harmonic fre-
quencies.

From the foregoing explanation, it
is seen that this type of distortion-
measuring circuit is a distortion total-
izer. That is, it indicates the total
distortion voltage, rather than eval-
uating the various harmonics sep-
arately. It is this total distortion
which is of chief interest to the am-
plifier serviceman.

Circnit Simplifieation

The distortion-measuring circuit in
Fig. 2 can be simplified by eliminating
one of the voltmeters. Input and out-
put voltages then may be read succes-
sively on the remaining meter scale
by arranging to short-circuit choke
CH, when reading input voltage. A
simple arrangement for accomplishing
this result is shown in Fig. 3. The
switch, S, is closed to read input volt-
age and opened to read output voltage
(distortion).

A full-wave sguare-law v. t. volt-
meter usually is employed as the indi-
cator in the distortion-measuring cir-
cuil. This type of voltmeter has found
favor since it gives good accuracy
when used on voltages of complex
wavetform. The full-wave square-law
instrument does not discriminate
strongly against the harmonics pres-
ent. The circuit may be simplified
still further, however, by employing a
germanium crystal diode and d.c.
microammeter in place of the v. t
voltmeter (see Fig. 3). While the crys-
tal-microammeter combination forms
an waverage-reading voltmeter which
reads only the positive half-cycles, the
harmonic error of this type of meter
is not prohibitive in service test appli-
cations, provided the signal voltage is
kept high enough to give linear re-
sponse. We can get along with read-
ing only positive half-cycles, since in
the usual run of amplifier service
practice the second harmonic (which,
like the other even-numbered har-
monics, shows up on the positive half-
cycle) usually is the predominant and
most troublesome distortion compo-
nent. Also, the odd-numbered har-
monics tend to distort the wave sym-
metrically; that is, they affect both
positive and negative half-cycles in
the same way.

Complete Instrument

The finished distortion meter, em-
ploying the principles just explained,
is shown in Figs. 1 and 5. The circuit
schematic is Fig. 4A.

The bridged-T network components
(C4, C., CH,, and R.) have been selected
for 400-cycle operation. Distortion
measurements accordingly must be
made at that frequency. A single-fre-
quency test will be useful and ade-
quate in most cases. However, the
null frequency of the network may be
shifted, if the operator desires, simply
by changing the capacitances. For ex-
ample, 1000-cycle operation will be ob-
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LOW-DISTORTION
AUDIO OSCILLATOR

AMPLIFIER

Q.

O~

UNDER TEST

RESISTOR

| |

MULTIPLIER
BEUT RESISTOR —=
RI R2

Fig. 3. Single-meter circuit.

tained if C. and C. are changed to .02
microfarad each. The bridged-T cir-
cuit shown in Fig. 4A offers almost no
attenuation to the 2nd, 3rd, and 4th
harmonics of 400 cycles.

In its “SET” position, switch 8.
short-circuits the network to permit
adjustment of the input voltage, by
means of gain control R., to the full-
scale value of the meter. In the
“READ” position of switch §,, the net-
work is in the circuit to remove the
fundamental frequency.

The audio-frequency voltmeter con-
sists of the 0-100 d.c. microammeter,
M, a 1N34 crystal diode, and multi-
plier resistor R:. The specified micro-
ammeter has two advantages: It pro-
vides a voltmeter with fairly high in-
put resistance, and its 0-to-100 scale
may be read directly in percentage dis-

(Continued on page 164)

R2 SCREWDRIVER ADJUSTED

E%'PS 5

1]

TOPOSITIVE TERMINAL
TO OUTPUT END R3 100% OF MIGROAMMETER

OF GHOKE CHI

e W0
R4 10% 52  BAULES

VAL, 5%
RS ;
®

R;—1000 ohm wirewound pot.
Ro—1 megohm pot.
R.,—40,000 ohm, V> w. res.
R,—3000 ohm, V5 w. res.
R.—600 ohm, VY, w. res.
C., Co—.05 pfd., 400 v. cond. (close tolerance)
CH,——8 hy., 150 ma., 200 ohm filter choke
J,—2-contact female chassis connector
( Amphenol 80-PC2F)
M—0-100 d.c. microammeter
P,—2-contact male cablc plug ( Amphenol
80-MC2M)
S\ —S.p.d.t. toggle sw.
S.—S8.p. 3-pos. range sw.
1—IN34 crystal diode

Fig. 4. (A) Circuit diagram of distortion
meter. (B) Circuit of meter range switch.

Fig. 5. Inside view of instrument. All components are mounted on back of front panel.
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By MILTON S. KiVER

Special test equipment is necessary
for successful television servicing.

Part 8.
used in TV receivers and video i.f. alignment procedures.

“qOUPLING networks between
stages in the video i.f. system
ey of modern television receivers
use either stagger-tuning, transformer
windings, or complex arrangements
of condensers and coils. In the pre-
vious article, we considered the vari-
ous forms of stagger-tuned and
transformer-coupled networks; now
let us turn our attention to complex-
coupled systems. Into this category
fall such receivers as Philco, DulMont,
Stromberg-Carlson, and United States
Television.

In the Philco video i.f. system, Fig.
1, all interstage circuits are capaci-
tively coupled. Thus, L, leading to the
input i.f. amplifier transfers its energy
to L. through C, and C.. For alignment,
L, and L. are peaked to different fre-
quencies and then C. is adjusted to
provide the desired bandwidth. The
trick here is to achieve the proper
bandwidth without permitting any ap-
preciable dip to appear in the center
of the response curve. In this input
. network, all signals between 28.1 and
22.1 mec. are permitted to reach the
amplifier tube, 6AGS. The audio if.
signal is then transferred to the audio
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A discussion of the various coupling

networks

system from the plate of the input i.f.
amplifier. In the second coupling net-
work located between V, and V. the
accompanying audio if. voltage is
sharply attenuated by the trap con-
sisting of Ls;, Cy, C, and R (The reader
will recognize this as a Bridged-T
network). L, L, and Cs; form the
video i.f. coupling network similar to
L1, L2, Cy, and C.. The bandpass of this
network is restricted to the 4.0 mec.
required by the video i.f. frequencies.

The third coupling network between
V. and V; is similar to the second cir-
cuit but the trap frequency is now at
the adjacent sound carrier frequency
(28.1 mec. in this instance). The final
coupling network between V, and the
video detector is without a trap. Ad-
ditional trap circuits do exist in this
receiver but they are situated beyond
the video detector. 26.6 mec. is the
video carrier i.f. value.

The gain of the first two amplifiers,
V, and V., is automatically controlled
by an a.g.c. voltage. The contrast
control is completely divorced from
the a.g.c. system, heing located in the
cathode leg‘of the final video-frequen-
cy amplifier feeding the cathode-ray

www americanradiohistorvy com

VISION RE JEIVERS

tube. United States Television em-
ploys a similar circuit in some of their
earlier models.

Stromberg-Carlson, in the 10" CRT
receivers, uses the interstage coupling
system shown in Fig. 2. Between each
stage there are two sets of perme-
ability tuned coils, capacitively cou-
pled to each other. There is no direct
inductive coupling between the coils.
In each case the coils are peaked to
provide the desired bandwidth. Five
traps remove possible interference
from higher and lower adjacent chan-
nels in addition to the sound signal
of the channel being received. The
first three i.f. stages contain both au-
dio and video signals, necessitating a
5.0 mc. response. Due to the presence
of the audio signal, the trap circuits
in these stages remc /e only the audio
and video carriers of the adjacent
lower channel. After the audio has
been separated and transferred to its
own system, a sound trap (21.6 mc.)
is introduced. At the same time a trap
for the video carrier of the adjacent
higher channel (201 mec.) is also
placed in the circuit. The 20.1 mec.
trap is purposely inserted beyond the
audio separation point because it
tunes quite close to the audio carrier
frequency (21.6 me.) and it would at-
tenuate the audioc signal if placed in
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TO
VIDEO DET.
R AV.C.RECT.

+ 248V
Fig. 1. The video if. system employed by Philco Corporation in its line of television receivers.
278MC 296MC 276MC 216MC
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Fig. 2. The video if. system used in the 10 inch series of Stromberg-Carlson video receivers.
To
IST AUDIO
6AGS 1F 6AGS Sane 6AGS
- IsT ;/;_:DEO 2ND VIDEO T7AP 3RD VIDEO 720
: 1F 1F = o
¥ vibeo ET.

B8+

25K
CONTRAST

—————P —12.5V,

Fig. 3. The complex-coupling network employed in Stromberg-Carlson’s 12 inch CRT series receivers.

a stage handling the audio voltage.

The presence of the 29.6 mc. trap is
unusual since generally only a 27.6
me. trap is employed to reduce any
possible interference arising from ad-
jacent higher channels. The manu-
facturer probably felt that an addi-
tional trap here would help reduce
even the strongest interference that
might be encountered from this source.

Stromberg-Carlson’s 12" CRT tele-
vision receivers use an entirely differ-
ent arrangement-—one which is very
similar to the system found in DuMont
sets. The basic circuit, which is found
also in DuMont model RA-103 sets, is
shown in Fig. 3. The complex coupling
network between the converter and
the first i.f. amplifier tubes employs a
common inductance, L,, to couple the
energy from L, to L:.. In the second
interstage coupling unit, the transfer
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of energy between L, and L. occurs
through L:. C,, and its equivalent in
the first network, serves merely to
block the passage of d.c. from the
plate of the preceding tube to the grid
of the following tube. In this second
transfer network,”too, the audio i.f. is
picked off and applied to the 1st audio
i.f. stage. In the third interstage net-
work, two parallel resonant traps are
placed in series with each other and
the signal. L; and C. are peaked to 21.9
mc. (the accompanying sound) while
L, and C; are resonated at 27.9 mec.
(the sound carrier of the adjacent
lower channel). These are the only
two traps besides the audio pick-off
circuit. The final coupling network be-
tween the third i.f. amplifier and the
video detector is unique in that it em-
ploys the capacitance and inductance
of a short section of 72-ohm transmis-
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sion line to couple the signal from L.
to Lw. The over-all response of this
system is 4.0 mec. with sharp attenu-
ation at either end of the response
curve because of the trap circuits.
This system is best adjusted by first
aligning each stage separately and
then running a check on the entire
system. The type of response curves
that can be expected at each point
will be noted when the alignment pro-
cedure for i.f. systems is discussed.
The video i.f. circuits for the Du-
Mont models RA-101 and RA-102
(shown in Fig. 4) will present no addi-
tional problems since each of the cir-
cuits has already been discussed.

Video L.F. System Alignment

Alignment of the video i.f. coils (or
transformers) and the trap circuits is
one of the first adjustments made in
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18T VIDEOQ LIf
6AUB

2ND VIDEQ 1F

3RD VIDEO LF
001 B8AUG
& VE e

Fiqg. 4.

The video if. section

of the DuMont Models RA-101 and RA-102 television receivers.

6ACT

v
%y !

1ST VIDEO IF
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T 1.3
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2ND VIDEO 1F

2
E W

fos
K

i 2

CONTRAST

To
T AUDIO SYSTEM

-

6ACT
3RD VIDEOQ IF

V2-8He
VIDEQ DET.

Fig. 5. The video if. system employed in General Electric Company’s Model 802 video receivers.

a television receiver. As noted pre-
viously, the ideal form of the video i.f.
response is established by the type of
transmission that has been standard-
ized by the FCC and each if. system
is adjusted until its response is as close
as possible to this desired form. Where
the manufacturer specifies curves
which deviate from the ideal form, the
reason can generally be traced to one
of the following:

1. A compromise between economy
and the most desirable image.

2. The use of a 7 inch (or smaller)
C.R.T. Video if. bandwidths as
low as 2.5 me. will produce an
acceptable picture on screens 7
inches in diameter or less.

3. Compensation at various sections
of the response curve in order to
offset excessive losses at other
points in the signal path. (Thus,
peaking the high-frequency end

Fig. 6.

The response curves of the G.E. video if. system
shown in Fig. 5. See the text for explanation of curves.

of the curve is sometimes sug-
gested by the manufacturer in
order to offset losses of these fre-
quencies in other circuits of the
receiver.)

The equipment required for a com-
plete alignment includes:

1. A sweep signal generator pos-
sessing a tuning range from 15
to 30 mc. and a sweep width of
at least 6 mec.

2. An AM signal generator; that.is,
one capable of generating one
signal at a time. Desired tuning
range—15 to 30 mec.

3. An oscilloscope.

4. A v.tv.m.

Items 1 and 2 need not necessarily
have the limited frequency ranges
specified. More probably-—and cer-
tainly more economically—-these
ranges would be part of a more ex-
tensive coverage incorporating the r.f.
frequencies as
well. When the
serviceman sets
out to purchase

23MC

26.4MC

# test instruments
—especially sig-
nal generators—
he should list all

narily encoun-
tered in his
service work and
then attempt to
obtain an instru-
ment capable of
covering as many
of these frequen-
cies as possible.
Not only will this
permit the work
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frequencies ordi- -

bench to remain as uncluttered as
possible, but it often reduces the total
expenditure. A scope, a sweep genera-
tor, and a television set on one bench
will leave very little space for any
additional equipment.

To the man who has been accus-
tomed to working on AM sets, the ne-
cessity for employing an oscilloscope to
align and adjust a television set is
sometimes open to skepticism. After
all, visual alignment is not essential to
the adjustment of AM sets. However,
there are several important differ-
ences between AM sound receivers and
television receivers. In the first place,
the bandwidth of an AM sound i.f. sys-
tem does not exceed =5 ke. Thus, a
simple peaking adjustment of the i.f.
coil or transformer will permit as ac-
curate an adjustment as we ordinarily
require. In television sets the band-
width is 4.0 mc. or wider and peaking a
coil to cover a bandpass this wide is
not practicable. Second, AM sound sig-
nals are transmitted with identical up-
per and lower sidebands. In the
receiver, peaking of the coils produces
an equal response on either side of
this peaking frequency and both side-
bands receive equal amplification. In
television broadcasting, only the upper
sideband is present in its entirety. This
requires a non-symmetrical response
in the receiver. Again we come back
to the basic difference between sound
and video i.f. systems, namely, form of
the i.f. system response curve. There
is no quick and simple method of au-
rally checking a video if. response.
You must see the curve to determine
whether or not it has the proper form.

(Continued on page 137)
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THE ZENITH OF RADIO PARTS
VALUES - MANY ITEMS AT
LESS THAN JOBBERS COST

THOUSANDS LIKE THESE
LISTED BELOW—

s e e — e

15 men PM. e

SPEAKER -

/ HOTTEST BUY OF THE YEAR
ESPECIALLY MADE NEW 1948 PRODUCTION

or “JUKE BOXES” oot s S
MADE BY A NATIONALLY KNOWN MFR.

AT THIS SENSATIONAL PRICE  15.INCH PERMANENT MAGNET SPEAKER
SCOOP OF ALL TIMES

Pre-War or Post-War, you never bought a speaker like this, for

such a scoop price. Made by a nationally known builder of flue

speakers. A full 15” 12% oz. Alnico V magnet speaker of juke box

TWO quality, Has standard 8 ohm volce coil. Will take up to 18 watts

i ] — average or 25 watts peak. Here [s a speaker that will bring out
FOR those low notes. Latest 1948 production: not line through-outs.

E Every speuker is guaranteed new and perfect. We may not be able

to continue this offer for long, so place your order now. Stock
No. 15-KR. Weight 11 Ibs. A $25.00 value for only $10.95. J

e KING JUKE S0 penr o

Model 15-LS, 157, 21% oz. Alnlco V magnet PM speaker. Will take 35 watts with ease. Thousands of dollars were spent in building the
fine tools to produce this speaker. The 8 ohm voice cofl 1s 11%%” in diameter and has been heat treated and plastic coated. Constructed
to eliminate loose voice coiis, wires and warping. Made by a renowned builder of fine speakers. Truly the King of juke box speakers.
Weight 15 1bs. Net Price $19.95, 2 for $38.00.

OUR LOW PRICE ON THE “/KING JUKE’/ $1 9% &° $3 8%
MAGNAVOX UTAH PERMAFLUX | UTAH

6% inch 1800 ohm figld Magnavox | Heavy duty 5§ inch Utah 450 otin { 5 inch Permaflux speaker with | 53% inch Utah speaker with 3.15
speaker-with 6V6 output, A fine | fleld and hum bucking coil. 50L6 | 1% oz. Alnico V magnet and 50L6 { oz. Alnico V magnet and 3Q5 out-
rgplacement speaker. output transformer attached. output transformer attached:. put transformer attached. Made

' $189 $749  |wiiig)95

1225 MGEE ST,
KANSAS CITY.MO.

— = 3 = -
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THE OA A DUAL SPEAKER SYSTEM
c x WIDE RANGE RESPONSE 5010 10,000 CP.s.

e NATIONALLY KNOWN MAKE e EASY TO INSTALL ® A PRICE YOU CAN AFFORD
THE SPEAKER FOR HIGH FIDELITY COAXIA ALNIIZC.IONsHP M
Desi : f America’ sveaker builders. for KM high L i
ﬂd:iﬁr;?(:'n]()l}io:.l Iere:or;n:,llz:f‘:r: fa‘:(:im 1>’.l:\El 1 Is(;'rslIc:::::ier;hi’sorspl;alkermis S P EA K E R
incor t in radios selling in the $500.00 bracket. It is -
clil:ffll,\'m:;?;i:z‘lle:in 1]‘_’3" Aoleni:; ::"g_xni'xlzzn!etel'.\al with b:xaift-?n 3 .~\llnfcsopev TWO IN ONE
S fo, g & ST, ko, o] (R I Sl g Ay, e FREQUENCY RESPONSE 50 TO 10,000 CPS

radio speaker. as most speakers have 8 olun voice coils), only two
wires to connect. Will handle approximately 18 watts. This co-
axial PM speaker should sell for $35.00. Why buy an ordinary

speaker, when we are offering a co-axial Alnico V PM for only
$12.957 Latest 1948 production, not surplus. All speakers are 95 TWO 95
guaranteed new and perfect. Stock No. 4-12X. Weight 8 lbs. FOR

o EACH

REGULAR $27.50 LIST

STOCK NO. 4-12X

1
* 1

12 1
COAXIAL
PM SPEAKER

OUR LEADER '-"-----""""-"""-": "OUR LEADER"

1948 PRODUCTION
" and 5” and 6"
P.M. SPEAKERS

Unbeatable Prices

IN 12”7 P.M.’s

Only $495

12”7 6.8 Oz. Mag
P.M. Speaker $4. 95

Z\‘lLu)nall) known 12” 6.8 0z. Alnico V P'M,
with 1”7 8 ohm voice coil. Will take 15 watts.

$ 95TWO oo I McGee offers the answer to your replacement speaker probiems. ] Grey finish. Our leading 12" speaker. Stock
FOR$ All fully guaranteed first line run (not odds and ends), with No. CH-12. Net, $4.95.

- lAlnico V magnet and standard RMA 3.2 ohm voice coils. Made ] - .
M(?del 12-RN-—OQur !eader 12” co- B by the Perfection Speaker Company. Cadmium plated with dust ] 1.2 1_2 Ox‘. Mas. WI".,:,rukf, ey .5,,8‘9‘5.
axial PM speaker, with 3” tweeter. cover and output transformer bracket. The small size pots :.l-lll;):?llethel;lbv[y v:‘]‘l‘;y 111/' % 1‘;1{'-;1 osz'of?x{:“\‘-gice
Equal to above model 4-12X exeept make them adaptable to tight fitting places. All sizes have the 1 coil. This speaker is‘equul 10 60 oz. of old
tweeter will not respond to as high sameySizel g g width and depth. 2%" pot size only 1%” by | (ype magnet. Will take 25 watt peak. Stoek
n frequeney. Matehing network is |i:{‘_vi‘cepc‘"'$:5(‘l' 24 to the case. These are the choice of our local 1 No. CH-13—$8.95; two for $17.00

built-in; hook to any 8 ohm output.

P.M.'s WITH OUTPUTS ATTACHED

Will take 15 watts. Weight 12 lbs. Ial/," square frame 1 oz. magnet speaker................. $0.99 : 6Y%” 1.47 oz. Alnico V PM with PP J0L§

0.95. . .00. ” frame . ma b SPERKer. . oo, OULDTE % cqsen sukpiiagas goe .§1.95

Net $9.95, 2 for $19.00 I«l“ square frame 1 oz. magnel speal\el‘ . .99 S o Alnico V P speaker with .0Lo
A 5" P.M. 6 INCH AND LARGER 4” square frame 1% oz. magnet speaker................. (LN | outpul ........................... SI.

SENSATIONAL PRICES | 5” round frame 1 oz. magnet speaker......... 3 3% Utah, 2.15 oz. Alnico V PM ﬂpe.xl\er

, 5" - y o N with output transformer to match 3Q5 tube.

§” 1.5 oz Alnico V PM speaker. ... . $1.49 5” round frame 1% oz. magnet speaker.................. b ) p $1.95

6” 2.15 oz. Alnico V PM speaker..... .98 l" square frame 1 0z, inagnet speaker.................. g 1”x6” Alnico V PM with 50L6 trans..$1.69

Al.xo:" 1.5 o0z. Alnico V I'M speaker... 1.49 6” square frame 1.47 oz. magnet speaker 4”7 1.47 oz. Alnico V I'M with 30L6 trans.

6x9” 3.16 oz. Alnico V P')M speaker... 2.98 N R MR R S R M N N ED AT S BN WD En B e mN 1.49

THEATRE TYPE TWIN SPEAKER. $29.95
With "University Lab" Tweeter
PLUS CINAUDAGRAPH 15" P.M.

Our sound laboratory has assembled this fine
speaker combination. A super heavy duty 15
inch einaudagraph Alnico V PM and a Univer-
sity Lab. trumpet type high frequency tweerter.
Ready-cut plywood baffie and cut to fit grill
cloth. All you do is bolt speakers to the baftle
and connect in the 4 mfd. high pass filter. This
combination will take 35 watts of audio and
reproduce 40 to 10,000 cps. A speaker com-
bination of theatre quality. Stock No. BW-3L,
Net $29.95. If a baftle cabinet is desired, order
the L-25 below.

University Lab. high trequency tweeter trumpet with connecting instruction.
Same tweeter as used on the above theatre combination. 76
Iy [ TSR P S LS i VL SR S SRRy L SIS SR PeP OF S F T ]

A §75.00 VALUE LIST
WALNUT 15" BAFFLE, $19.95

FLOOR MODEL
Heavy Rattle Proof Construction

Walnut floor type speaker baffle. Size 12x22x26
inches. Will accommodate either 12 or 15 inch
speakers. Air relief cutouts in corner of grill.
Weight 30 1bs. A $25.00 value for only $19.95.
Stoek #L-25. Net $19.95. Why not order one of
!hese with any of the speakers listed in adjacent
copy ?

AUTO REPLACEMENTS
A red hot McGee special. Latest 1948 production
Magnavox auto radic replacement speakers. Same
as used in original equipment. 4 ghm field and o
standard voice ceils. kEvery speaker is guaranteed. 2
They will take the wallop of any car radio.

6 IN. SQUARE 4 OHM FIELD. ............ $249 | &
7 IN. 4 OHM FIELD. ... . ... e 298 |
8IN.4OHMFIELD. . ... .... eeieei.... 298

6x9IN.4 OHMFIELD. .. ... Ceeiieeneei.. 298 | 127

”

MAGNAVOX SPEAKERS

KING SIZE MAGNETS

8 oz. Alnico 3 magnet speaker, net. ...
12 oz. Alnico 3 magnet speaker, net.... 2.98 | jctically at manufac
20 oz. Alnico 3 magnet speaker, net. ...

20 oz. Alnico 3 magnet speaker, net.... 595 | °°°°°

A SPEAKER FOR YOUR EVERY NEED

At a Big Saving

10” 4 oz. Alnico V magnet I'M speaker
10” 7 oz. Alnico V magnet I’M speaker
127 7 oz. Alnico. V magnet PM speaker
For radio set and amplifier use. 12” 15 watt, 8 ohm voice coil Alnico
V PM. A scoop for $4.95, 5 for. >
1” 450 ohm field speaker...........
5” 450 ohm field speaker.............
4” 4 ohm field speaker tor auto sets. . s
3” 4 ohm field speaker for auto sets..................coiiiiiiiii....
5” 450 ohm field speaker, with output transformer to mateh single
SOD6 DL o w nyplirm @ gwoe yir = we p= =B E Foaps o 98 T 1 ons p 5 @ v ATV e T
8” 450 ohm field speaker with output transformer to mateh single
BVIG] HUDE b =il i i o o i i 7 e P 20 B e e B oo 8 5 5.5 22
8” 1000 ohm fleld speaker
6 square 1000 ohm field speaker, with 7000 ohm output t.ramfoxmer {.95
" RCA 450 ohm field speaker, ideal for console radio replacements... 4.95

P.M. SPEAKERS with FAMOUS ADJUSTABLE CONES
"“The Finest Money Will Buy"

The voice coils on these speakers are mounted to an adjustable metal rim,
that ean be shifted several thousandths of an inch. The eream of the speaker
production. Nationally famous maker. More output per watt.

5" 1% oz. Alnico Vmagnet PM.§1.49 6”3.160z. Alnico V magnet PM.. $2.98

3 87 2.150z. Alnico Vmagnet PM.. 2.98
5%"2.15 0z. Alnico Vmagnet PM. 1.98 | g 37165, Alnico V magnet PM.. 3.98

6”2.150z. Alnico Vmagnet PM. 2.49 | 12”7  o0z. Alnico Vmagnet PM.. 6.95

DOWN
TO EARTH
PRICES

5000 Fam?us Magr‘)a\‘vﬂx

permanent magne S
$1.79 nico 3 sbeakers. We
are offering these first
quality speakers to you,

turers prices. These are

5 latest 1948 production.
4.9 All are auaranteed to
be perfect: no rubbing

MCcCEE RADIO COMPANY ommom s a0 it ST, KANSAS CITr. MISSOURI
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RAD 0 TU

E

250,000 TO SELL. DEALERS
ORDER AT THESE LOW PRICES.

Every tube guaranteed.

100 CARTONED

Popular GT tubes.
Vac.

All individually cartoned and branded Hy-
Guaranteed best quality. Fuall repldcement

and GUARANTEED
RADIO TUBES

These tubes

gor onty. 335,00

39c EACH IN SMALLER QUANTITIES

meet the ever-growing need for low-cost service replacement and 6SA7 GT 117Z3 1L4 12A6 6BAb
counter sales. ()ver 800,000 sold. A scoop item for the service 6SD7 GT 12AT6 1U4 12SF7 6BES6
dedleg. 6SK7GT  12BAé6 1R5 6F5 6AT6
117P7 GT 6A7 3V4 35L6 GT 5Y3 6T 6SN7 GT 12BE6 1S5 6J5 6X4
32L7 GT 47 6C5 35Z5 GT 6K6 GT 6SQ7 GT 35W4 304 65J7 6BJ6
12A8 GT 12F5 GT 12SA7GT 50L6 GT 6Q7GT 25L6 GT 35B5 384 128J7 6AK5
12K7 GT 658 GT 12SK7 GT 6K7 GT 6V6 GT 7017 GT 50B5 1B4 6AJ5 6BHb
25Z6 GT 6P5GT 125Q@7 GT 6A8 GT 6X5 GT 117L7 GT 1T4 12K8 6SF5 80

OF YOUR 50,000 ~
49¢ EACH FOR 15% raio Tuse neeps | cenune LOCTAL TUBES

BETTER BUY THOSE 12, 50 & 35 VOLT TUBES NOW
BEFOKE PRICES RAISE

EVERY TUBE GUARANTEED STANDARD BRAND-—CARTONED

AND UNCARTONED

49¢ EACH

GUARANTEED—MANUFACTURERS 1ST LINE

100 ror 1450

12AH7 61K7 6SL7 128G7 12807
27 9001 6SN7 12SH7 12SR7
26 9602 6SG7 128)7 50L6 ar
25A5 1497 7E7 7A7
78 9003 6SR7 12SA7 128K7 Q A fed
76 1625 6V6 GT 12817 2506 GT 50A5 14B6 TH7 77 7Y4
384 6SA7 6X5 GT 128C7 35L6 GT 35Y4 14C7 7C7 N7 1201
5U4G 65C7 6AB7 IT4 3525 GT “
5Y36G 6SF7 12ATS IR5 35W4 14A7 7E5 786 7C5
6AC7 6SQ7 12BA6 185 50B5
6C5 6SH7 12BE6 6R7 2525 The above |octal tubes were made by the originator of loctals. st grade and
6H6 6SJ7 12H6 6L7 2526 guaranteed, full replacement. A purchase of 50.000 enables us to offer these
615 6SK7 1235 GT 724 $2.20 list tubes to you for only 49¢ each; $45.00 per hundred.
Ny 616 METAL TUBES 49c r----"'“‘--'”‘“-"'--g POPULAR 1V: VOLT LOCTALS
ew metal WAAN GL6 tubes. Good except are N
rusty due 1o storage inoa damp pluce. 49¢ each, | Manufacturers Type Tubes B 59c each 1@ for $5 50
10 for $4.50. i HYTRON & TUNG-SOL [ S
128G7, WAA metals, good, but rusty, {9¢ cach, : Guaranteed 1'% voli loctal tubes, regular $2.65
10 for $1.50. B PER CARTON E list, now offered at the ridiculous price of only
Tirst line metal 0Z4. This is a hot value at only ] OF $@§oo § 59¢ each, 10 for $5.50.
69¢. 10 for $6.50 A - 100 TUBES g | TEN5 1LD5 1LH4 1LCé6 1LASé 3LE4
6L6 metal ;.,Lus m popllldl GA. while they last No Broken Carfons M fact T
$1.09, 10 for 510 B Guaranteed first line manufacturer tubes Tungsol B any uc‘ urers Type 59c
= SIS e —— ) Octal 1Y2 V. Tubes ea.
bUPERHET BROADCAST 1 or Hytron in factory packages. 100 to the carton. i
TUNER for conneotion to ‘these tubes list at $1.65. Figure the saving at a Guaranteed top quality 1% volt tubes at a big
x()}(x)?:gl«lénn ‘;);J\;&A Rﬂltm I discount of better than $0-10-10-and 19, actually saving.
,m.he.,‘L Lfﬂy blbé mm{“/‘{(\d 1 less than present day manufacturers cost. Sorry, ] IN5 1H5 1A7 1A% 3Q5
inslde the record player these tubes are sold in cartons of 100 of each
gé::;{éﬁ]nﬁ‘é“u‘t‘;‘s ?RIIILI‘I'I‘IL‘;" 1 type only. If you want less than 100 of one num- 1§
Uses {'SI,\7 or 128AT; 68KT . J ber use list of 49¢ tubes shown above. Net price ELECTRIC BLOWER
or 128K7 d stal  diod Complete th tubes, S 5
130p dnl\(‘llll‘iln dl;l‘l and 111lst1L11('tmnsx for co‘r‘{;ncnnlu t0 g v hesefuben ging oo 00 B HAIR DRYER
any ‘,\HIF‘IIHQ\[C V?CS/D?,St Smcml hf tuner is to be 12SA7. 12SK7, 128Q7, 3525, 35L6, 50L6,
used with 2 or ype ar plifier. 3
' b 4sA7, 65K7, 65Q7. &Ve. . $5.95
1948 MODEL—MIKE-BROADCASTER | B g Handy Hannah B1ower
A N N N N B N § N B N N N B N B %

ONLY $7.95 .
Broadcasts 800 to 1500
KC from either a phono-
graph pick-up or a crys-
tal or dynamic mike.
Muke«a any radio receiver

A, system. record
Dlnvel or recording ain-
plitier.  Gives broadeast
quality, MHas fader con- ™

trol fiom mike to record,
simulating a regular broadcast station.

This is a pow-

ertul model; using 2-35L6, 128J7 and 35Z5 tubes.
Priced with ‘tubes and connecting instructions. Works
on 110 volts AC-DC. Crystal mike and desk stand

$4.95 extra. a de-luxe mike-phono

oscillator.

3-TUBE PHONO. OSC. ONLY $4.95
Model DE-4—Phonopraph os-

Model DE-5 truly

Hi cillator. Broadcasts from 800
b to 1500 KC. Gain for any
S o crystal pick-up. A new

powerful circuit is used to
assure plenty of power. Has
variable gain control for
- proper modulation. Priced
with tubces lendy to operate, two 5085 and 34W4.

Model DE-4 Net.............oiiiiiieion.. $4.95

Tu
IN

o e s T e ——— i

ngar Bulbs—2
34 Crystal Diode with full leads.

GENUINE GENERAL ELECTRIC
YGS-3 FM-AM SIGNAL GEN.

$195.00 VALUE $ 50
FOR ONLY

General Electric Signal Generator Type YGS-3. For
"M and AM servicing. An RI oscillator wiih funda-
mental frequency range of 100 kc. to 150 mc. An
¥M oscillator with center frequencies of 1, 20 and 50
me's, and frequency deviations of plus or minus 20,
300 and 750 ke., respectively. A 1 megacycle crystal
calibrator and variable-frequency audio oscillator.
These four units may be used independently or in
any logical combination by switching the front panel
Tube complement: 4-6AK6, 1-6AG5, 1-68L7,
1-GSN7, 1-6J6, 1-9006 and 1-5Y3. Scoop
$195.00 YGS-3 Signal Generator, Net

controls.
1-6AFS,
price regular
$99.50.

amp for battery charger. Scoop $1.95
Scoop price, 99¢

driven hair drvyer. Twin
switches and diapbram con-

trol. An indispensable item
for every home. Scoop price
$5.95

G.E. VARIABLE RELUC.
TANCE PICK-UP AND
PRE-AMP $6.95

Scoop—Pre-amplifier for Gen-
eral Kleetric Variable Reluctance
pick-up. Easily connected to any
AC or AC-DC amplifier. Wired
and  Tested with 68C7 or
(128C7) tube. Diagram for connections is furnished.
Specity whether you want pre-amplifier for AC or AC-
DC us€. Net Drice. Pre-amp. with Tube and G. E.
Pick-up—$6.95.

WHEN ORDERING—Send 25% devosit.
orders. Send full remittance with order less than
$5.00. On parcel bost orvders. include ample postage.
Apy extra amount will De refunded.

with €.0.D.

McGEE RADIO COMPANY

November, 1948

ORDER FROM THIS AD
PRICES F.0.B. K. C,

www americanradiohistorvy com

SEND 259, DEPOSIT—BALANCE C.0.D.
1225 McGEE ST., KANSAS CITY, MISSOURI
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s HIGH FIDELITY RADIO - Cooisrear § 95 -

A COMBINED 2-BAND RADIO & 15 WATT P.A. SYSTEM

® 8-INCH SLIDE RULE DIAL ® RECEIVES BROADCAST AND 19 to 49 METERS

& PUSH PULL OUTPUT TUBES # BASS BOOST TONE CONTROL

@ EVERY THING FURNISHED ® CHASSIS SIZE 972 x 11 x 8" HIGH
® BEST RADIO KIT VALUE IN THE WORLD

Here is something new in radio. A real I5 watt power amplifier with bass and treble controls. Has extra gain stage
for erystal or dynamic mikes. And on the same chassis, a standard superhet radio receiver. We furnish all parts,
Kknobs, escutcheon plate and tubes: 6SA7, 6SK7, 6SR7, 6SN7, 6S17, two 6V6 and 5Y3. No cabinet. Extra care in
designing the power supply section assures low hum level, making this unit ideal for recording as well as P.A. use.
We furnish everything as well as schematic diagram and photos of the completed chassis. Weight 35 ibs.

CPR-15. Exactly the same kit as the PRK-24 kit,

EVERY

PRK-24 Radio-Amp. Kit $ 95 except it is furnished with a 12”7 Cinaudagraph $ 95 PART
w l th 12- P.M. speaker. wide range speaker. (Has built-in high frequency FU RNISHED
With tubes .,........ Net tweeter.) This is our finest Kit............... Net p

Vmes” GAROD PERSONAL RADIO comre i sonens

Size: 6'2"x 3Y4"x 418" Weighs Only 32 Lbs.
@ Two-Tone lvory, Red Plastic Cab. @ Loop Aerial, Built-in Lid
@ 4-Tube Superhet @ AVC. & Looks like and is a Commercial Radio Kit
@ Two-Gang Cond,, Lucite Dial @ Simple Assembly and Wiring Instructions

This kit is ready for immediate delivery. The same nationally known factory that manufactures tens of thousands of this radio. is line-
producing this radio kit for us. ILvery part, from the cabinet down to the last resistor. is matched. The chassis is ready punched; all you
do, is mount the parts and wire. This radio kit will assemble into a beautiful personal radio for vou, just the same as it does for the
tactory. We furnish you a diagram, photograph of the completed chassis and full assembly instructions so that those with a minimum
knowledge of radio may wire this kit. The beautiful case is made of metal with plastic hinged lid and snap-on back. The lucite face of
the receiver has an inlaid gold design. The circult is the conventional two gang superhet type, with A.V.C. Receives thie broadcast band.
540 10 1650 KC. Uses miniature tubes: 1R5 converter. 185 detector A.V.C., 1T4 amplifier and 384 power amplifier. Alnico V PM speaker.
The loop antenna is built in the lid. Radio comes on automatically when lid opens. Operates on self-contained batteries. Priced com-
%Ietg, thfh tubes and 6735 volt "B’ battery and Hash cell (Not AC-DC). Nothing else to buy. Medel X-45, Price $14.95. Include
ostage for 6 1bs.
SCOOP MODEL X-45 PERSONAL PORTABLE KIT WIRED AND TESTED WITH BATTERIES. NET §17.95

WALNUT ARM |4-TUBE BATTERY $E @95 | BUILD A RADIO
CHAIR CABINET| PORTABLE KIT : || Like you would buy

Portaple Kit Modet KP-Y, I}ouse}d in 5-TUBE KIT
2 leatherette case 127 x 7”7 x 77. Kasy
$2@95 to build. Operated on self-contained ‘ ONLY $9.95
B and A batteries. Receives broad- |  Made from Detrola
Components

cast 530 to 1600 ke. Incorporates a
WILL HOUSE standard superhet circuit with AVC.
CRP-15 KIT lias 57 Alnico V DM speaker. Priced e 29 " A full size 5 tube superhet radio kit housed in
complete with  batteries, schematic mi : a 13 inch wood cabinet with full plastic front.
diagram and tubes 115, 185, 1T4, and 384. Not AC-DC. but straight | 1iohted slide rule dial. Incorporates a standard
battery operated. Has 2 gang condenser. Eversone should have one | 9°%ane superhet circuit. Loop antenna, ready
of these personal portables. Evervthing furnished. Kit KP-Y Net | pynched chassis, etc. This is_another one of our
high, 16%” deep and | price $10.95. tine production radio kits. Every part is fur-
» 27" wide. Ample room $ 95 nished including tubes. 11;1(!7, 14Bg, 11A7, 50B5
¥ for radio receiver 147 ; and 35Y4. Diagrams, photos and instructions
long, 9 high, and 107 deep. Will hold a changer DELUXE 3“’W.&Y P@ RTABLE KIT I‘ 6 are included. 5" dynamic speaker. Receives
Wb 'to 147 square. Will accommodate speaker UD | podel 3-2B. 3-way portable kit. Has 4 tubes plus selenjum rectifier, | broadeast 550 to 1650 ke. Weight 9 lbs. Kit
to 127, Has record album storage compariment. | complete with 300 hour battery pack and beautiful leatherette covered model TF-6B. Net $9.95.
Hinged lid covers changer compartment. Cabinet | Gia 127 x 10" x 77, Build this powerful 3-way_portable kit. Operates | Model TF-68 wired and tested. Net §12.95.
AR-15, Net price $29.95, General Instrument |on 110 volts AC or DC or on self-contained battery pack. Receives |
changer $14.95, extva. Armchair éabinet in | hroadeast 550 to 1600 ke. Incorporates a standard superhet circuit with 4 TUBE RADIO
KIT $6.95

Beautifully made wal-
%' nut  armchair "cab:
Qutside dimension:

blonde finish. Net price $34,95. AVC and loop antenna. Has 57 Almico V PM speaker. 2 gang con-

7 denser. AIl parts and battery pack are furnished, including tubes.
6-110 VOLT POWER SUPLY KIT Disc rectifier, 115, 185. 1T4, and 38%. Shipping weight 14 lbs. Net

MAKES ANY Z price kit model 3-ZB, $16.95 4 tube AC-DC. TRF
A . WOR \ radio kit, Ideul‘ for
MPQN A g 12 WATT AMPLIFIER KIT, $10.95 lslglxx_gengv;‘x}%a:yﬁl?:
STORAGE k Push Pull 6V6's Gain g nished to build this
for Mike = — kit, incinding tubes,

BATTERY diagram and photos. Has Alnico V PM speaker and

KET MODEL AC-12. 12 | tubes 128K7, 128J7, 50B5 and 353W4. Plastic cabinet
$ 95 watt amplifier kit. Ideal for with airplane dial. Receives broadeast 550 to 1600 KC.

E'ﬁf’ ) high quality record player This is the easiest type of radio to build. Xit Mode!
as well as public address or TH-4 Net §6.95. Weight 6 lbs.
New Power Supply Kit adapts any amplifier to 6-110 recording amplifier. Matched

volt opevation. Kit includes all parts, tubes. trans- component parts, ready punched chassis pan. One con-

formerl, vibrator, ready-punched chassis and diagrans trol fades from phono to microphone. Gain enough for 1949 MODEL
necessary for you to build this ¢ volt DC or 110 volt crystal or dynamic microphone. 100 mil power trans- AC-DC KIT

AC power supply. The average radioman should wire former, for 110 volt AC 60 cycle operation. Priced com-

fhis wuit in an hour or less. Supply furnishes from plete with tubes: 2—6V6, 6SN7, 65SHT7 and rectifier. $12.95

110 volts 60 cyele, 350 volts DC at 135 mills, 6.3 volts Diagrams and photos furnished. Kit AC-12. Net $10.95. This i T m—
AC. Also. from 6 volts DC it produces 110 volts 60 127 Alnico 5 PM speaker $6.95 extra; crystal micro- tlsAlé‘ i’)‘“ déS iﬂt fin-
cycle AC to run a phono motor, record changer, or phone and desk stand $4.95 extra. est, . -B'C l&a‘l% 1540Re~
small AC-DC radio; 350 volts DC at 185 Mills. In- The above AC-12 amplifier wired and tested ready to (l‘gl_‘oechloIEi[ cafs e tg
structions are turnished, to show ¥ou how this supply operate net $14.95. Specify Stock No. AC-1125 12- .113 inat das-l“ld engtl
can be adapted to make any P.A. systems, up to 25 inch Alnico V PM speaker $5.95 extra. Crystal mike hiz‘illmmgh(:)ices ()fl Ivgr;uo?

watts, operates on 6 volts DC or 110 volts AC. Switch- and desk stand $4.95.
ing is done in the power supply Everything complete,

including 2-6X5 rectifiers. Kit 6-110KR. Net $14.95. 20-WATT UTILITY AMP, KlT, $'|7.95

Walnut plastic  cabinet.
X Full high efficiency 2
gang superhet circuit, with loop antenna. Ready

Spare heavy duty vibrator, $1.95 extra. Build this 20 watt utility e esis full 5 PM speaker. Iivery part fits
6-110 voIt amplirer Kit. & companion wnit to the power | 110 volt AC. 20 Watt power g s B e mished, wnclading. tubs, 19847, 128K,
supply kil above. Utilizing PP 6L6 output tubes, uni- amplifier. eady punched . L L6 This kit will g0 together jusk
match transformer, inputs for microphone and phono hassi 12 % 6 x 2% 128Q7, 356Z5 and S0LG. his kit o together jus
pick-up. Kit includes 6-110KR unit shown above. Kit chassi A b 2 like it would on the production line. Diagram, photos
model 22-KR, net price $29.95. mt_:%ues, o ntl\_vi:)e u;%\g; Colgé and ms(timctmnsware Ifzumgs‘%egds. Shipping weight § 1bs.
AL, i Kit model XA-40. Net $12.95.
TOOLS FOR THE BUILDER T . ar ¢
Ungar soldering DenCil. . ... ..ooeeeniioioiaonns $1.49 %ﬁng;ﬂg?l;‘& itg%%&}l%i (11‘;3 ; LW ;.f
80 watt soldgrir_lg iron. . oo %33 namie mike. Has bass and = AMERICAN AND
100 watt soldering iron...... < 3. tieble controls. Designed for use with PM speakers; has EIGN KIT
1 1h. spool l(estlm- resin solder‘ o : i .99 $-16 otun outpue transformer. All parts and _easy-to- FOREIG K
5 mch Krauter long nose or diagonal cutters, 9 follow dlaggm t;u‘mshod, including tubes: 2—6SN7, 5]4.95
L T T T P K 15. 9 GLOGA, 5%3. Ki X Ne )
Supreme publication radio service course book. .. 2.50 615. 2—6LGGA, 523. Kit Model 20-LX Net $17.95 550 to 15600 KC
e s e o POWERFUL SINGLE 3 : and 6 to 18 MC !
INTER COM KITS $7.95 RECORD PLAYER Z-26.

Housed in an attractive
leatherette covered cabinet.
Latest 78 RPM rim drive
motor and light weight pick-
up. Ready wired and tested
T0L7  type tube amplifier.
‘Tone and volume control, 5
PM speaker (Alnico V). This

This radio kit is housed in an attractive grey opalescent
finished metal cabinet. Incorporates a standard 2 gang
superhet circuit. Receives Broadcast (550 to 1600 KC)
and foreign short wave (6 to 18 Megacycles). This kit
is complete. nothing else to buy; just as all our kits.
Ready-punched chassis. It will go together just as it
would down a production line. Ilas full 5” PM speaker.
Complete with tubes: 128A7, 128K7, 128Q7, 3575,

Inter-com kit. All parts
furnished to build & small
two - way call system 8
(Master and one sub-sta- o g
tion speaker). Tlas 3" speaker and tubes 70L7 and
128L7. Has separate 37 speake; for sub-station. Ready

v

eneaid]

punched chassis. Evervthing Complete, less cabinet, kit easily slips fogether. Priced complet ith tub d 50L6. iagr. S st 1 S
Diagrams and photo furnished. Kit TB-8, ht)uk-up instructions. Xit rZ-2(~7 ...... L.e. ?V.l...l\;letessg.rsl)s S%Ii‘ppinlzl%\géi?l?t' f{l)mltl?;. d{l{it ﬁ:gé‘;ftgl‘ﬁ;rel\'fgéngll?g%:
% a ol 3 3 ORDER FROM THIS AD SEND 25% DEPOSIT—BALANCE C. O, D,
c S ; < ER PRICES F.0.B, K.C. 1225 McGEE ST., KANSAS CITY, MISSOURI
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- BIG SALE! ONE MILLION “FAMOUS BRAND” CONDENSERS

SAVE UP TO 75%—ALL FRESH STOCK—ALL GUARANTEED ONE YEAR

Tubular Replacemen'l'

We sell these cvery day by the hundreds. A
small physical size, guaranteed for one year.

Cardboard banks, paper tubulars. manufacturer’s type.

20-20 150v cond............... $0.29 §0-30-20 150v cond............ $0.49
20-20-20 150v cond.. ... .35 n0-30 150v, 25 25v cond........ .49
40-40 mfd 150v.. .. .. .39 10-10-10 400v cond........ vee. 49
50-30 150v cond .39

Single Tubular Electrolytics
in Metal Sealed Tubes

orviecimoir.’e
One year guaranieed. 1st le manu- A "
facturer. Aluminum tubes, with insulating sleeve. Lov»est prices.
25 mid 25v 8 mfd 450v. .
20 mfd 150v . 5 16 mfd 450v.
40 mfd 190v . .39 30 mifd 450v..

FABRICATED PLATE ELECTROLYTICS

Popular Twist Mounting

These popular F.P. Aluminum can electrolytics are the twist
type mounting. Cans arc small size 1” x 2”7 and 1”7 x 3~
) and 1%7 x 217, Made by Solar etc. Guaranteed first lme
fresh manufacturer’s type. More capacity in a smaller space,
with these.”

10 mtd, 450v TP condenser. ........................
20 mfd. 450v FP condenser....... e
40 mfd. 150v FP condenser

10-10 mfd 450v FI' condenser. .
10-10-1¢ mfd 450v FP cond.
30-15-30 450v, 20-25v ¥P cond. ..

30-30 350v, 25-25v FP cond. ... ...

25-25 25v FP condenser. .............

40-20 150v FP condenser.............
AL RESH 40-20 150v 100-25v FP cond. ..........
OJ‘EFYEAR 40-40 150v, 40-40 25v FFP cond. .
GUARANTEE 50-30 150v 20-50v, 100-10v FP

EVERYDAY NEEDS IN 6 VOLT VIBRATORS
Every Vibrator Guaranteed—Best Yibrator Values in U. S.

Replacement syne vibrator UL, .. ... .. . i e e $0.99
Standard 5 prong sync vibrator. . 1.49
6 prong reversible ¢ vibrator. 1.99
7 prong reversible ¢ vibrator. 1.99
7 prong, 2 volt G.KE brator. 1.99
4 prong. off-set Deleo v 1.49
5 prong syne vibrator....... . 1.49
4 prong vibrator for Word...........ciiviiiiiiiiii i iniiee 1.49

STROMBERG-CARLSON
F M Tromrbone Ant
3 FOR

$4m ; $1400

Super value, Folded Di-pole antenna, for ¥M and Tele-
vision. Complete with 60 feet of twin 300 ohm line and

-

uncle.

size can.

ply now!

VIBRATOR SCOOP!

99¢.....

Standard size 4 prong vibrator made for
Brand new.
those standard or heavy drain car
Egqual to vibrators of $4.50 list.
This is the hottest value in a
4 prong non-sync vibrator in the U. 8.
Dealers and servicemen, order a good sup-

C. D. AEROVOX AND SPRAGUE
ALL 600-VOLT STANDARD BRANDS

—___)—
: BUY 100 ASSORTED
FOR
5695

.02 17¢ each, 10 for......... $£1.50

SOLA

AT LESS THAN
JOBBER COST

All these tubular condensers are first run and of na-
tionally known manufacture. Branded and rated 600
working volts. These prices are down to earth. Letter
order a hundred assorted. You can’t go WIong.

Bufter condensext 1600 volts .001.

.005,

.008, .01,

EQUIPMENT TYPE BYPASSES

Popular sizes of famous brand eguipment tvpe 400 volt rated tubular condensers.
C.D., Solar or equal. Ideal for replacements in AC-DC sets, etc. We sell these to our

“dealers by the hundred for $5.00.

.01 400 volt, .05 400 volt, .1 400 volt 6¢ each; .25 400 volt 10¢; '

.5 400 volt 12¢

100 for $5.00;

Small diameter vinlon cover mike cable.
Belden heavy duty mike cable.
Turner erystal,

Sale price 4¢ per foot

Best ever made 6¢ per foot, 100 fr. for $4.95.

SOLAR WET ELECTROLYTICS

Genuine Solar Screw Mounting Wet Electroivtics, Latest 1948 production.
Use Solar wets when you want a filter for those tough johs.

8 mfd. 500 volt
16 mid. 500 voll
20 mfd. 500 vol
8 mtd. 600 volt
16 mfd. 600 volt

VCLUME CONTROLS
Unbeatable Values

It you arc now paying $1.08 for a volume control
with switch. look these values ov Our stock is
obtained direct trom the manufacturer. Every
control guaranteed. No need to pay more than
our price for goed controls.
Regular manufacturers type with 2%” shaft that is split and. knurled.
fit 90% of all radio sets.

500,000 ohm with SPST switch. ..
500,000 ohm with DPST switch.

These controls

10 for $3. 50
10 for 3.5

1 megohm midget with SPST swit -39¢ 16 for 3.50
500,000 ohm less switech...... ... -29¢ 10 for 2.50
1 megohm midget, less switeh. 10 for 2.50
Regular 3" shaft jobbers stock conho]s at scoop prices.

500,000 ochm with DPST switch for battery radio sets and nmtahle 49cea., 10 for 4.50
1 megohm tapper, with SPST switch........... ... ......... .49cca., 10 for 4.50
Newest molded 600 volt con- FAMOUS-BRAND

L %
densers. The best there is. SA hiE 500/0 400V. PLASTICS
High temperature plastic con-
struction ; moisture resistant. Made by a renowned builder of condensers
whose name you are familiar with. Save over half on these sizes.

001, .002, .005, .01, .02, 10c each; .05, 11c cach; .1 mfd 12¢ each

UNIVERSAL UNDER
DASH CONTROLS

A0 3895 $3.98

or

Attractive Under Re-
mote Control with choice of
drive ratios. 8, 10, 12, 16, ov :
1. To find the ratio that you
count the turns from min, to max, or the (‘ondenser gang
and double. Specify ratio when ordering. If on-off

Dash

Has 8 contact for
sets.
Regular

Heavy Duty Vibrator — Made for
Freu.l gn
.99

6-110 volt amplifiers.
CPS, Scoop price.......... $

4 low-loss stand-off insulators. This folded di-pole
covers frequencies 42 through 108 megacycles. Trom-
bone action makes exact tuning to any one weak sta-
tion. Furnished with adjustable mounting bracket. Has
5 foot mast. Made for Stromberg-Carlson. Stoek No. l
Mi-300—Net $4.95. Weight 4 1bs. Individually packed.

—— ————— T————  ——

Genujne 4 prong, 6 volt
syne.

SHURE MIKE $5.95

Shure erystal desk mike

and stand. Head is de-
_ tachable and will fit

standard floor stand. A

$10.00 value foronly $5.95

Stock No. S8-T

Net Price

AMERICAN D4.T
MIKE $10.95
SCOOP

1st line high imped-
ance dynamic mike. A
$15.00 value, furnished
with 20’ mike cable,
Net Price .. ... $9.95

McGEE RADIO COMPANY OfSER fROM THISAD

November, 1948

MALLORY 4-PRONG $1.29

Mallory vibrator.
A scoop at only $1.29 cach,

135 ma 6-110 volt conventionai

power transformer, with all wind-
will run phono motor. .$5.95

(Ube with above vibrator)

o ings;
8 point, non-
10 tor $11.90.

|

|

|

|

|

| switch in remote control, add $1.00 to the price.
| =
}

|

|

|

CRYSTAL HAND SHURE MIKE $10.95

MIKE $2.98 Shure CX-30 Crys-

Turner erystal hand tal mike, with 20/
mike, with 10’ mike of cable, A full
cable. No provision size mike worth
for mounting. ldeal 50% more than
to have in the shop our price, Net
as a test crystal Price ....$10.95
mike.

SEND 25% DEPOSIT — BALANCE C. O. D.
1225 McGEE ST., KANSAS CITY, MISSOURI
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s McGEE’S s RAD

NATION

6 Tube Chairside, 2
graph combination.

record storage compartment 24”7 x 16” x 277,

6DCI’2 $89.50. Only a few to sell.

LESS THAN DEALER COST ON
. THIS WELL KNOWN

| GAROD ARMCHAIR
RADIO-PHONO COMBI-

band automatic radio phono-
Changer plays 10 12" or 12 10"
records. Transformer type AC chassis receives broad-
cast 540 to 1650 ke and shortwave 5.7 to 18.5 mec.
Hand rubbed mahogany piano finish. Cabinet has
Scoop price Garod Model

NET

$8950

AM—-FM—SHORT WAVE
Custom Chassis

GAROD AM-FM—$129.50
Beautiful Blond Cabinet

The Garod 11FMP-9 is for those who demand the
best in AM-FM reception and automatic record
playing. Housed in a beautiful blond cabinet,
highly polished and second to none in gquality.
Size 34x27x16”. Has record compartment, two
post automatic changer in a slide away drawer
on the left. Has 11 tubes and twin speakers.
Receives broadecast 510 to 1650ke, shortwave §.3
to 18.5 me and 88 to 108 me FM. This radio is
made to sell for 9.00. Only 25 to sell. Here
is vour chance to zet a radio as beautiful and
as fine as was ever built. Better order yours to-
day. Net price $129.50

STATUE-RADIO

Bronze Horse
ith 5-Tube
Radlo in Base
Globe Model 559
Statue - Radio.
An artistie
achjevement in
design.  An au-
thentic reploduc-
tion of a horse. in
gleaming bronze.
Mounted on a
dark mahogany ,
base containing
the powerful AC-DC superbet vadio Tunes
broadcast 540 to 1620ke. Full 5 tubes,
with Alnico V PM speaker. lleight 13%
inches. Net l'rice $26.95, 3 ror §24.95.

$26.95

Model

tube,

metal case,

mumty

| Rememhor
110.00.

No.

chrome. Made
ica's largest manufacturers.

COIN OPERATED RADIO

RCA

Licensed

™M1-131174.
Coin Operated Radio. The
Scensation of the vear, 6
Land, Americ:
Foreign shortwave. Gr
trimmed with
by Amer-

pay for two hours.

fine AC chassis is worth

to be easy to service.

of these radios luc’nmd near your nome and they will bring you profit for years to come.

\\;m‘t) \rvon t last long
rite for

R.C.A. licensed.
Finance through your local bank and put in Hotels and Tourist Cabins, in your com-

You can huy this fine radio unit for
erators in the nation have pajd for them.
This radio has out-sold all other coin oporatod sets.
more than our price ‘l;or the whole radio.
ou can

Don’t miss on this.

at this price.
100 lot price.

Start your own mone,

the l.lst two

SETSiON LY $24.95 EACH

Has

It is
have

Net Price in single lots, $24.95, 5

. A $60.00 VALUE

making business.

about one-haif the price the larzest
25¢ slot, set to
Even this
especialty made
our own business. 10

3.WAY PORTABLE $16.95

OPERATES TwWO P e Dynavex. A
HOURS FOR 25¢ s(l)n:llll.{ per-
AMERICAN & sonal 3-way
FOREIGN BANDS | Fadtio. A rull
BRAND NEW | superhet cir-
6 TUBES l cuit 4 tubes

plus rectifier.
Housed in an
attractive
leatheretie case. Has hinged lid, An
exceptional value at only $16.95

Requires 67% B and flash lite cells

for

DETROLA 5-TUBE AC-DC $12.95

Detrota Model 571, At-
tractive Blond Wood Cab-

inet AC-DC radio, with
plastic guill front. Size {f] =Y
2x73%x S 2

. Covers broad- B
. 540 10 ]bOl)kc [ i

Uses tubes 128A7.
128Q7, 5016 and
Loop antenna.
new in factory cartons.

FM-TUNER

Top quality FM tuner for 38 to
108 MC. This is a ratio detecio
type. A tull superhet, not
regenerative gadget. This one
works oF your mnney back.
Stock No. FR-

Net Price

MECK 3-WAY PERSONAL PORTABLE
$19.95

Model 3D-§ lho.ldcacl S
perhet (550 to 1650 KC)
Personal nonal)le only
5x6x8 inches. A big radio
in a small package. Oper-
ates on 110 volt AC-DC or
self-contained hatterirs. Has
4 miniature tubes and di

rectifier. Uses 2 45 volt 455
Lvercady B Duneues and 3

flashlight eells. Net.........ociiiiivnnnnnnaan $21.95
In lots of 3. $19.95
IKit of batteries $2.69— a weight 10 1bs.
( ) 100 Mil
T évsec% Selenium
! \ L \/" Rectifier
&= = 59¢
Service Bench Chassis 2-Watt Neon 110v.
Holder—Regq. $5.00 Base
Net $1.95 39¢

COMPLETE DISC RECORDER $39.95

78 RPM Disc Recorder. The
best value in America, today.
Makes records from mike or
radio. Has Dbeautiful tan
case, leatherette covered. Size
8x13x16 inches. 78 RPM, R-
T0L General Industries rec-
ord playback mechanism and
wired and tested recording

amplifier  (Push-pull 50L6
output, 4 tubes plus recti-
fler), 5 inch Alnico V PM

A 77
=

for recorder; nothing else to buy. Only a few minutes

speaker. You gei all material

R-T0L and

required to mount the amblifier.
with casy to

speaker in the case. A $70.00 value
follow instructions. Net Price $39.95.
This recorder offered as single speed (78 RPM) only.
The case will not accommodate the dual speed mech-
anism. 33 1/3 RPM is not successful on this type of
unit. Model CRRR-1.

time

ally_known mfe. 7!

I

OUR LEADER
Full Size 3-Way
PORTABLE RADIO
$19.95

Full size 3-way portable

radio, Qperates on self

countained 300 hour hat. or

110 volt AC - DC.. MHas 4

tubes plus disc. rectifier. A full superhet cirenit.  At-
cae. Made 10 <ell for $39.95

tractive ian l.nheum
our price oniy 45

MONTHLY SPECIAL |
GAROD 9-TUBE AM-FM CHASSIS |

WITH 12" !
SPEAKER

McGee's
Garod 9
apd FM chassis.
transformer type. Twin lited |
plastic  dial.
dynatsic speaker,
not a cheaply built chassis;
The satne chassis

but & full radjo.

grown
corporated in receivers selling for $300.00.
install this in your old cabinet.

Compact construction makes this chassis adaphl)le (oi

most all console or chairside cablnets.
| LA-91 net with tubes and 12 in.

61.6 tubes and iis own power
ext

Itooster amplitier wiih 2
supply for the above Garod

This gives added audioc power for those who

push-pull amplification. A

along with the 127 fo

589 95,
RCA 6-TUBE 2-Band
Radio Chassis

$16.95
5 for $79.50
Attentionforeign buyers.
is a hot chassis value.
uine RCA. 6 tube
chassis.
and 19 to 49 meters. shori-

wave. Has built in loop with
67 slide_rule dial 3"

i
or¥ cartons.
ping weight 1-1 ll)~
§79.50.

weizht 10 1b.
9. 90 pack hat. $2.95.

- extended 11,
want a 157 Cinandagraph 1°Ml speaker, in place of the
2" gpeaker, add $i0.00 to the cost;

P
Receives hroadeustaac o® ~—
le'll)\El
128N7,

Stock No. TR
Net price $16.95 each. §

ing

fier.

dual speed recorder and play-
back mechanism, and mniicrophone.
Net $89.50.

Model VT-41.

OUR LEADER
PORTABLE RADIO
RECORDER $89.50

Our leader AC radio and Dual
speed recorder,
value in
4 field.
and are passing on dur buy-
ing power to you.
has a standard AC,
transformer
receiver and recording ambli-

Made by Nation-

$59.951

monthly
tube

special.
broadcast
Powertul
Full ‘12 in.
This is

is |n-|
Why nutl

stock

speaker. $59.95. |

Chassis.  $20.00

ir
furnished
It yvon

speaker is
re<ponse.

making a total of

Priced complete with
12207, 3516, and 35%Z5.
CA 6. Ship-
for

Another lead-
the electronic
We hought them right

This unit
power

tvpe, broadcast

Hasx General Industries

A red hot value.

Peewee 3-Way
Personal Air King
$19.95

Air King 3-way portable
radio. Model = A-520.
Polystyrene cabinet in
maroon with contrast-
ing grill, recessed easy-

with 100 | for A,
f q

AR ming

to-read dials. Superhet,
4 tubes plus selenium
rectifier. built in loop
anteuna, Weighs only 4 Ibs. with hatteries. Size 8%x
5x4”.  Model Net Price $19.95. Kit of

batteries $.,55, ex

Square and Round
Chassis Hole Cuﬂ'ers

RRound _sizes Yz, %, -’V.
and %”. Net price..... $1
*.‘ Round sizes 17, Net price 2. I5
! lRound sizes 1s&, 1%, 13%,
~ & 1116415 %. Net
L price ...
= p— Round sizes 133",
Nqnare sizes % Net price.

Rqnare sizes %". Net price.
R.C.A. T\vo Smuon Inter-
conm. It has Amplitier made
separate, to reduce size of
stations; housed in plastic
case, trimmed with chrome.
Low distortion produces
natural voice reproduction,
Ease of installation makes
this unit ideal for home,
oRice or store, Complete
with amplifier, t\vo stationg
and 100 ft. wire....S19.95

10 STATION INTERCOM $29.95

This 10 station push-bution int
the dealer over $40.00. Attractive walnut hmshed cah-
inet: made by East coast manutacturer. With tubes
14177, 50L6 and 33Z5. Master and one sub-station, net
$29. 95 Ixtra sub $5.95 each

= 1 . RECORDER MECHANISMS

assemblies

Latest 1947 General Industries recording
with 4 ohm_magnetic cutters and er¥stat §
Model R70-L—78 Ri*M,
Model R9U-L—33 4

Model R130-I—A uloumnc
cutter, 7§ RPM. Net.

“with

cham,er

McGEE RADIO COMPANY

78

WRITE FOR CATALOG
PRICES F.0.B. K.C.

wwWw americanradiohistorvy com

SEND 25%
1225 McGEE ST., KANSAS CITY, MISSOURI

DEPOSIT—BALANCE C.O.D.
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COMPLETE PORTABLE WIRE RECORDER §

With Webster Chicago Mechanism

Portable Wire Recorder Model

for cr.

instructions  furnished,
Crystal mike $4.95 extra.

DELUXE MODEL GN-12 $79.95

Deluxe Tortable Wire Recorder Model GN-12.
fanes as the model GN-11, as well as a larger \nllr
covered case and a heavy dury 10 inch I°M
Wire Recorder Model GN-1 Net 879,95
$4.95 extra,  Recording Wi 15 minute spooi $1.30,
spool $1.95, | hour spool $3.25.

GN-1I. Tias rveady wired and tested 5 tube
AC type amplifier with push-pull 6VE& tubes. Built-in eraser cireuir. Inpnt
sral mike or phono pickup. Diagrams show how you can record from
any radio receiver. 3 position switch enables you to quickly change trom
record o playback or conventonal P. A. system, This amp delivers 12 watrs
of vood clean audio. Ilere is what yvou get: Webster 79 recording mechanism,
attractive leatherette covered case, 6”7 heavy
dury I'M speaker and wired and tested 12 watt AC wire recording amplifier.
All you do iz mount the amp,
Portable Recorder Model GN-11 Net $69.95.

with 15 minute spool of wire,

Has same fea-
leatherette
Deluxe

mike
U minute

recording mechanism and speaker. Simple

Canitol

control.

tube AM-FM high fidelity chassis
and FM, 88
Push-pull V6 tubes give high audio

WEBSTER 79
Wire Recording
Mechanism

4.10
WEBSTER 79 WIRE RE-
CORDER. PLAY BACK
MECHANISM. \Wiring dia- e
gram of necessary amplifier inclnded with kit,  The
entive mechanism is a  completely  assembled  unit.
Welght 10 pounds.  Includes one fifteen minute spool
of yecording wire. This ix the hottest new item in the
clectronie ﬁul(i Wehster T8 recording mechanism,
Net $44.10: Ixtra re mam" wire, fifteen minutes
$1.30: Hmtv niinutes $1.95; one hour $3.25.

Air King Recorder
Mechanism $44.95

Al King  Wire Recorder
Toundation Kit, ax used in
the model 750 wire  re-
corder, Contes complete for
plaving 10 or 12 inch rec-
. A 7 ords.  Size 9x13 inchs; 7
s 0¥ inches overall height, 2%
mcln)\ ihove mounting board,  Iurnished with oscilla-
tor coil, diagran for building recording amplificr and
15 minute spool of recording wire.

8 In. Coaxial P.M. $6,95
&7 Meavy Dury Al speaker, with 27 tweeter.  This
coaxial arrangement has irs own hi-pass filter, Makes
one ol the hest sounding speakers ever bwilt.  Ntock
No. 1045, Net Iice $6.95.

T

Children's

Player Kit $7.95

New, children’s

3 tronie player. Oered in

® kit rorm.  Includes all

mauterial necessary.  At-

tractive red plywood cab-

imer,  self-starting phono

motor ang ervstal pick-

i up. X677 PM speaker and

parts 1o build 70LT am-

plifier.  Diawram  included.  Stock Noo LI-L Net
I'ice $7.95.

o Portable
Player Kit
Scoop $9.95

Deluxe portable elec-
tronic record player Kit.
Includes all parts and
eusy  to  wire  diagram.
Comes complete with
grev leatherette portable
carrving case self-s t
ing phono motor, meckup,
PPM speaker and all
necessary parts 10 build 7017 amplitier. Stock No.
CK-1. Net Lrice $9

RECORD PLAYER $'|3 95
Complete record player Com-
ponent parts shipped separately.
Amplitier is ready wired and
tested. Amplifier has three tubes,
128Q7, 3545, BO0L6. A1l parts
arve 1ncluded, self-starting phono
moter, crystal pickup, 57 heavy
duty PM speaker and
amplilier, with tone and
volume control. Deluxe
heavy wooden case is cov-
ered with brown leather-
ette and has chrome (i
tings and speaker grill.
Stock No. C(-2,  Net
Price $13.95

Deluxe
Record Player
$19.95

Our Deluxe portable rec-
oitd plaver, with a ready
wired and tested push-
pull 7C5, 4 tube ampli-
fier, with tone and volume
control. All parts are
fincluded, self-starting
phono molox, heavy duty
§ 57 T'M speaker, crystal
pickup and beautitul two-
tone  brown leatherette
covered case, sturdily constructed of heavy plywood.
Only a few minutes time is required to slip this unit
together. Stock No. DL-3. Net Price $19.95

PORTABLE P.A.
$39.95

18 watt complete portable
public address Has
inputs for a ervstal or dy-
namic mike and phono pick-
up. Has push-pull 7C5 tubes
In output. Attractive leath-
erette covered split type case.
Priced complete with two
10” PM speakers. This is a complete public address
system wired ready to plav. Stock No. RC-18. Net
$39A915. Priced complete with crystal mike and desk
stand.

Amplifier chassis only with tubes, less speaker, case
and 1mike; in kit form. Diagram furnished. Stock No.
AC-1R Net $10.95. AC-18 amplifier wired and tested.
Net $14.95,

8-WATT AMPLI-
FIER WITH P.P.
50B5 $9.95

4 tube, plus rectifier, AC
DC amplifier. Push-pull
50B5 output tubes, witt
12847 (Gain for mike or
G.X. variable reluctance pickup), 128L7 (Gain for
conventional erystal pick-up) and phase invertor, This
is a nice small audio amplifier, with tore and fader
control, plus inverse teed-back, Furnisked wired and
tesred complete with tubes. § watts output. Ready to
(i3 Weight 6 1bs. Model TM-5. Net price $9.95.

al mike and desk stand 5—,.95 extra. 87 PM
speaker $2.95 extra. G.E. variuble reluctance pick-up
cartridge $4.69 extra.

e L i

PAGING AMP. $16.95

Here is a complete low power
P.A. or Paging system, utiliz-
ing the TM-5 amplitier de-
scribed above.  Housed in a
leutherette covered vportable
cuse, with  3”  heavy duty
speaker. Model N-T5. Net Price
$16.95. Crsral mike and
stund $4.95. extra.

Juke box amplifier surplus,
All the necessary parts to
build a juke box amplifier.
Jumbo power transformer
and output. This 1s u late
model with two 61.6 output
tubes. AIl necessary pdllS
and diagram  are included. NStock No. KV-7. et
Trice $24.95, with tubes, 127 Alnico V PM ~peal\e1
$5.95, extra.

High Fidelity
30 Watt Amp. Kit
$29.95

Kit model RA-30. Complete
30 watt GIL& power amplilier. / & #yyg »
Beautiful ready punched 77 ¢
chassis, with perforated metal
oV e Inputs for 2 mikes
and erystal or variable reluctance pickup. All parts
are provided, including 4 husky output transformer
and power transformer. All s II parts and diagram
furnished complete with wubes: 68J7, GR17, 6C5, 6C5,
2-6L6, and 543 or eguivalent. Nothing else to buv.
This kit will make an amplitier you will be proud of.
Worih twice our purchase price. Model RA-30, weight
35 lbs. Net P'rice $29.95.

e

MASCO AMP. SALE

35 Watt with

Auto Chgr. $79.50
Musco  Amplifier Model
MA-35 RC. A powerful
55 watt amplifier (110v
AC) with automatic rec-
ord changer, bwlt on
top. Has inputs for two
mikes and phono pickup.
Unimateh  output trans-
former. Two GL6 tubes
in output. Made to sell
1o the dealer for $100.00,
A few Jeft. Sale Price $79.50. complete with tubes.
Masco Amplifier Model MA-25P. (110v AC) A 25
watt amplilier, with single phono motor and pickup
built-in top. Inputs for two mikes and phono pick-
up. Two 6L6 tubes in output. with unimateh output
transtormer. Sale Price $49.50.

McGEE RADIO CORMPANY ORDER FROM THIS AD

November, 1948

PRICES F.O.B. K. C.

www americanradiohistorv com

95 CAPITOL 13-TUBE AM/FM RADIO

with Webster
78 Wire Recorder

nw §

LD (w’ @ 4

10 108 me. Beautiful slide rule dia

) a
m{vhtv
duty Alnico V A speaker. And with this chas
Webster 78 wire recording unit. With these you ¢
nuike top qualiry wire recordings from the mile or
from any AM or I'M radio starion. The unique push
button arrangement on the wire recorder makes
able to change from radio record to playback uickly.
Recordings are played back through the radio’s high
fidelity audio tem.  This 1s without a doubt tho
mast matertai ever offered for R139.50.  Stock No.
JWX-12. Net §139.50. With (57 Cimaudagraph DM
speaker. Net P $144.50.
AIR KING
Portable
Wire Recorder
® Plays and Records on
Wire from Records or
Mike
A-725 Alr King
wire recorder.
Comes complete
with  mike ready
10 record on wire
from mike or rec-
ords. Unidue mech
anism  allows rec
ords to be plaved
or reeorded. Con-
tains an amplitier
housed in an ar-

T
SIS

r-'tri\e leatherette covered cas Oue 01 the best wire
uyvlm values.  Weight 4¢ lbs. A-725. Net I'rice
$69

ALTEC LANSING AMP. KIT
10576 Kit+ $54. 00 603-B $63.00

‘“For the romantic breed, who are never satisified
until they build their own.” .
Altec Lansing 10576 Amplifier kit. The Altec Lansing
10576 15 watt amplifier kit contains all the special
parts to construct the fainous Altec A-323B amplifier.
This is the amnplifier, especially designed for the
hipghest  quality rveproduction of music, which has
astounded the musical world with its simplicity of
connection, exceprional ability to deliver power over
a wide range of freguencies, and treedom from Inmm,
noise, harmonics and intermodulation distortion. The
A-323B amplifier has built into 1t all the gain and
the proper equalization for the new magnetic phono
pickup cariridges such as the General Eleetric und
I'ickering. No pre-amplifier or gadgets are reyuired.
The Altec Lansing 10576 amplifier kit contains the
following par Output transformer, power trans-
tormer, low pass equalizer choke, punched and painted
chaxsis, chrome escurcheon plate, schematic and pic-
torial diagram and resistor-capacitor mounting board.
All other parts, =such as tubes, sockets," resistors,
capacitors, switches, wure, ete., are standard and read-
ily available,
By purchasing the A-323B in kit form, a consider-
able saving in cost may bhe effected.  Assembly re-
quires only a few hours and is Dboth simple and
informative.
The completed amplifier has a phono input gain of
117 dbh and radio inpur gain of 77 db. Frequency
response 20 to 20,000 cyeles plus 1 db.  Continuousty
variable 6 db bass boost at about 75 cycles from tat
bass response. High frequency equalization is 4 posi-
tion low pass filter which allows either flat, high
frequeney response or sharp cut-oft at 8 ke, 6 ke, or
4 ke This system gives sharp cut-off of noise yet
allows full reproduction of useful high *frequencies
and is quite different from wusual resistor-capacitor
ireble tone control. Amplifier has phono input with
#ain and proper equalization for variable reluctance
phono cartridges. Has three output impedances: 2.5
to 5, & to 12 and 16 to 24 ohmsx. Tubes required
are 2-6J7, 1-613, 2-I6G and 1-5U4G. The dimensions
are 9”x12”x9”. Shipping weight 15 Ibs. Altec Lansing
10576 kit 1 tubes. Net price $54.00. Model A-323B
Altec lansing awmplifier complete as pictured dbove
\\’rl)'thhll)eS 3133 .00, Speaker recommended: Altec
G g
15”7 Altec Lansing 603B Multi-Cell Dicone is a com-
plotoly ne\\ type PM spcaker, Rated at 25 watts with
voice coil.  The metal high frequency
mlphragm operates into a multicellular horn.
I‘xequoncy division is .xccomph\hed mechanijcally. Weight
20 lus. Net Price $63

SEND 25% DEPOSIT—BALANCE C.O.D.
1225 McGEE ST., KANSAS CITY, MISSOUR!
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RADIO DEALERS—SAVE ON ALL RADIO AND ELECTRONIC EQUIPMENT AT McGEE

PHONO PICKUPS-CARTRIDGES-CHANGERS-MOTORS

BIG SAVINGS on CARTRIDGES

Astatic MLP-1 cartridge used in \Vehsyer
Chicago and wany other original equip-
ment changers, with needles $§.49

Astatic  MLI*-2  jmprovement over
MLEP-1. Has quiet type QT needle,
surface noise. Scoop price $1.95

Standard L-40. L-26. cartridges, old stand-
bys. thousands in use. Complete with rest
clip. Lach. $1.49
Astatic  L-70, L-75
$1.49

the
no

cartridges. Each,

Astatie L-72A 3% volt output, used in one
lung recovd plavers. ete. Also where tone
networks  are used. $1.49, for
$13.00

NJ-1 Nylon cartridge with permanent, but
changeable needle. $3.29

1’CA magie-tone cell, with permanent sap-
phire needle. Modernization kit replaces
95% of old cartridges in RCA radio
vhionographs, built during 1938 and later.
4 page instruction book included. A scoop
atonly $1.95

VOLT-OHM-METER
$29.95

Jackson Model 643. new condi-
tion, push-button type Volt-
Ohm-Meter. 1000 ohms per volt
sensitivity. Measures volts AC
or DC to 1000 in 5 steps. Ohms,
low, medium and high ranges.

General Electric | CALTRON

VARIABLE | VARIABLE
RELUCTANCE RELUCTANCE y
CARTRIDGES CARTRIDGES $2.95

Genuine Caltron Variable Reluctance
pickubp Camidge, with permanent needle.
Mounts in as easy as the G.K. Use in
many professional arms. As_used in re-
cording and studio work. Very Special
Net price $2.95

$3.95
Genuine G.E. Variable Reluctance pickup
with permanent needle; with jewel. This
unit has been publicized So much, nothing 1
need be said. Scoop price $3.95

SENSATIONAL SALE

I

|

On Popular Changers :
$9Q9% |
29% |
]

|

|

I

|

!

Seeberg Intermix

The best value in America
....................... $29.95

today
Aero Single post changer, base size
General Instrument, single post changer, base size 11 x 12”7
Farnsworth changer, 2 post with variable reluctance cartridge, net. .
VM-200 twin post changera scoop atonly...................c.....
VM-100 twin post changer, inter-mix 10 and 12” records, sale nric?..
the

2 x 13” Permanent needles, net 14.95
the best 14.95
19.95
3.95
19.95
above

leatherette covered bases for any of

|

|

|

|

| Triple Post Seeberz Intermix changer.
|

|

|

| vM-1 :

| I_ndn'ldually deslgned

| TIME SWITCH $4.95

Self-starting Llectric Clock: with
built in TIME SWITCH. Turns
radio or appliance ot or on at
any pre-set time. Use your radio
as an alarm clock.

Scoop Price

CRYSTAL PICKUPS ON SALE

| Plastic arm Webster, light weight,
{ normal output Sale price $1.49

Astatic L-70 curved arm pickup $1.95.
?lhlgl;e glider, normal output pickup

Astatic 0-7 stralght arm off-set head
pickup $1.95.

PHONO NEEDLES

Juke Box Needle. Long play-

ings 12 fOTalns. bivewa i Swiimss $ 2.39
Duo-tone 99 Sapphire needle

59¢, 10 for.s.ssstmssscmans 4.9%
Duo-tone Nylon $2.50 list

needie. Net Price,......... 1.25
Webster Chicagoe Nylon Ossium

point needle 10 for........ . 12.5¢
Webster Chicago Nylon Sap-

phire tip needie 10 tor...... 17.50
Duo-tone Stellite cutting needie

each isisscamransiarsmmens 1.20

G. I
RM-4

8595

3 mil scales. A scoop at only
$29.95. .
Electric
Hamwmarlund Ha-129 receivers. Only six of these to . -ecordi
sell, at less than our cost. All mew and f{uctory car- Clock S »’,‘h“ﬁf',‘ftg.'?é”y dugvliono xmordm;;cgg)l:o:.t $5.95
toned. Rush your order. Only the flrst six orders Dv]n ~§ RPM Fimedrive hhone. taotors wWith
can be honored. ~ scoop price $129.50. Also. only one (;\}lr!:,ehf,le v A nid s e °.r$neclnl 2.95
Super 1'ro. Net $249.50 S 95 Stnn ard 78 RPPM phono motor. with turn-
T | ADIE. b i b P a 7'115 pecial 1.95
Replacement motors for 90% of all automatic
GET YOUR GLASSES AND record changers................... $1.49, 2 for 2.79
LOOK THESE OVER Numechron Direct Reading, self-starting clock. A real Brand ELECTRONIC
r timepiece, P’lastic rosewood case, size 10"x4”x4", -
10 ft. Vlo 16 Leadin, rubber covered and strandeg l\\'holesnle price $7.95. Retailers must collect federal New MEGAPHONE
[ uxury tax.

2 gam: condenser,
Special

iAtChied, - SDOCIRL ;i R et - 1o s 5 saoms - eati o with RF stage. lron
Iinest 456 1.i°. transformers. Matched. You can’t core 1.F. transform-
beat this. Each...........................c.... 49¢ ers. new miniature
I'ee Wee Iron Corc 456 I.F.’s. A hot value. .39¢ tubes.  Size 5%”x
10 watt wire wound resistors, all sizes............ 19¢ 4%”x12%”. Has 5"
25 watt wire wound resistors, all sizes.. .25¢ speaker.  liasy to fit
6T% voit "It wafer cell, best quality. $1.39 any car. Wt. 93 Ibs.
5 for .. - - 650 Net price $31.50
Hizh grade Gi ¥vd..$1.49

Spagetti tubing, %" bundle ass td ‘g lonu \uecml 19¢
3 or 4 wire oscillator coils, 456 special. . ...
Bronze dial cable. as uscd on old sets. Spec. 100 rt..99¢c
Standard base, 35¢ value. spec..

2 watt Neon lamp.
10 for
Hi-impedance Army liead phones.
and cord. special
Loop antennas.
production.
38/62 Holder. dlade by Di
ity. Npecial ... ..
50 MA. AC-DC chok

Special

- } 59c
5016 output transformers, 3Q5 omputs 39c, 10 for S3 50

4 watt universal output trapsformers.
8 watt universal outbut transformers..
12 watt unniversal outhut transtormers. . . .
60 MA Staneor flush-mounting 6.
for 5 and 6 tube sets.....
G0MA  Uprite transformers
special
Filanent transtormer,
4 mrd. metal case C.D.
New Astatic curved arm Dickup
base. special ..
Large 3 heat switch as used

1 amp, 6.3

special ...

10 boxed Geneml and Stancor transformer. s, chokes for

Smalil. wedium and large.

................................ 1.

volts, snccml ..... 99¢

. 0il-tilled condenser 600v.
less cartridgee angd
2

ctric stoves, spec..39¢
350 MA 6 Henry 82 ohin choke, insulated to 2500 \soltg
5

UNDER DASH AUTO RADIO
$50.00 Value—$31.50

Universal Underdash.
6 tube Anto Radio.

SCOOP PRICE
$34.95

Only 109 of these Brand
New Electronic Megaphones
1o sell. You may see these
listed at a lower price, hut
ours are new and guaran-
teed to work. Amplifier
straps on shoulder, then
just hold megaphone a n d
speak into mike, mounted
on rear of projector. Pull
switeh to turn on dry bat-
tery operated amplifier.

8” SLIDE RULE

DIAL $2.49
Esc. Plate, Etc., Furnished
559 50 VALUE MUSICAL AMPLIFIER
WHILE THEY LAST $24.95

15¢

All lale
. .29

$6.50.

have sold 2.000 already.
Guaranteed.

67% volt ‘B’ hattery, for per- _ﬂ:
sonal portable radios. Branded

Marvel. Fresh stock. Make mn”\ “
extra cash with these. e

n
t

$1.39, 5 for

%ol

's'l 25
Fits

110 volt
Spec.,39¢

perimenters, ete. $1.49 each, 2
for $2.79.

You May Need This Motor Tomorrow
Phono Motor for Record Changers.
759% of all changers huilt.
Rated about 1/100

horsepower.

60 cycle. Ideal for ex-

8 watt musical amplifier, 4 tube AC type. Inputs for
crystal or dvnamic mike and nhono or instrument pick-
up. 2 gain controls and tone control. Has heavy duly

MULTI-PARTS DRAWERS

older set 1n't lose, 1 built-in 8” speaker. Attractive leatherette covered case. . X

older seis. You cant lose. or we will refund your | I e actire to soiT at S6h.a%. Brand o 12 for $4.41

Ptono-combination, 5 tube AC-DC radio chassis and new. fully guaranteed. For 110 volt AC operation. Our IS - Here is what you have
automatic changer in good walnut cabinet. Shipped scoop price, $24.95. Stock No. XI-3. Contact instru- = o ; been looking for. Parts
in separate pieces, 15 minutes to asseruble. Net.$29.95 | mient pick-up, $6.95 e“s'xl;ag Deluxe instrument pli(c)\ up; : - 1 bin dmuem Ea.ch bin

10” wall baflle,. Walnut. Special......... ....... .95 b ‘(‘im}'\ V‘Ol“é"es“%osmg)}]l ext]rta grlvbstal mike and = - 2%” 214”7 5” deep.

Walnut blank cabinets, 14" long, 8" high, 7" deep. esk stan ipping weight, S__ " - f Ample bl)ace for con-

Will hold most mantle sets. Special price $2.9 4 di e d

40-14-46-47 G.E. and Westinghouse panel lan 10 clibers, resistons anm
e Mo 19¢, 1oogfoxl nDSs. 1,50 3-TUBE MUSICAL AMP. $19.95 - ol e :millll‘partsl.l T(;IEY _1;1-

Permeability tuners, band t\'pe In same deluxe case as the model XR-3 shown ahore, :__,.J b . derstoucrd onman S'oﬁﬁ}a;"ag
Electronic l.ab. Special. Has same features except it is designed for instru- gy un

Ballantine 78 REM rim-driv ment pickup only. No input for mike. Stock No. XR- many as you will need.
table Speciat 29, Net S|9 95 Net 40¢, each, 12 for $4. 4I

McGEE RADIO COMPANY

80

ORDER FROM THIS AD
PRICES F.0.B. K.C.

SEND 25% DEPOSIT—BALANCE C.0.D.
1225 McGEE ST., KANSAS CITY, MISSOURI
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ECEIVER *7 95

GENERAL ELECTRIC BC-645A

450 MEGACYCLE TRANS-RECEIVER
With Citizen Band-Conversion
Schematic
1000 TO SELL AT LESS THAN
THE WORTH OF THE TUBES
BRAND NEW

0 —

19-TUBE CIVILIAN BAND TRANS-

 PILOT, SALVAGE SCOOP

$§49 EACH] EWO $24¢;

HAS 6 HIGH RESISTANCE RELAYS

Auto pilot amplifier salvage scoop. Has 6 high re-
sistance relays that operate in tube plate circuits on
less than 8 mills. Also 4 controls. Choke cond.,
etc. Less tubes. Used but in good condition. Weight
12 Ibs. Stock No. C-1T. Net $1.49; two for $2.49. -

A small complete Transmitter and superhet receiver, for the 430 megacycle
band. Diagrams for building AC power supply and conversion furnished.
Ydeal for MCW, CW or phone. The tubes (4-TF7, 4-7THT7, 2-7E6, 2-6176, 2-955
and WE-316A) are worth more than our sale price. BC-645 I.F.F. unit $9.95
each. Two for $19.00. Extra WE-316A tube 99¢c. 12 volt DC dynamotor
{furnished all power) $2.95. BC-645 shipping weight 25 lbs.

BC-645A $795 EACH TWO $]500

FOR

SCR-518 RADIO ALTIMETER, $24.95
Complete, New, with 29 Tubes

Famous SCR 518 A Altimeter. Brand new factory cai-
toned,  Worth over $900.00. Made by RCA. Complele
as pictured. Has 29 tubes. Works in the 500 MC region.
This is the complcte unit. Transmitter, receiver, power
supply and 37 ope mdlcator Reads altitude up to
30.000 ft. Or)ma‘-eS on 28 volts. D. C. CD)nnlct(‘ \\Hh
tubes.  G8K7, 2 8012 2 65J4 6C8, 6SN7, 618, 23D
VG, 10 6ACT. 3 . 954, 955, 956, 6J) and 3
CIl tube_ 1BO8P. A RLD hot scoop at only $24.95 Lom-

plet.  Weight 70 1bs.
o CRYSTAL

2-METER SCOOP AM-61
CALIBRATOR
TRANS. ® 110 Mego- INDICATOR For Collins
AI'!zEcCi cycle Rec. AMPLIFIER Auto Tune, etc.
$12.95 733D Has 15-Tubes $1°0
| SR - . . $ 95 A SCOOP v LESS TUBES
FOUR CHANNELS CRYSTAL CON- 6 at Onl 3 tube’ cx\stal calibrator; gives 50 KC
TROLLED. AR{-4 tor VU rrequencies n Y beat notes for transmitter dial calibration.
140 to 144 megacye There are 7 tubes BC-733 D Localizer Receiver

in the transmitter two 1614, two 6V6
i

and two 6L6. The recei Freq. 108-110 Mc; Tube complement ;

13 tubes: two 6ACT, four p 10 tubes—1-—-128Q7, 2—128R7, 1—

two 125Q7 and two 12A6. The unit is| 1246, 1 -AH7GJ, 2—128G7, 3— BRAND NEW
actually two receivers and one transmitter AM 61A Indicator Amplifier
in onc piece. One receiver is for stand- ’1“& Now only .......o ... $6.95 %

by use. llas built on dynamotor for 24 BRAND NEW.

$995 Requires 200 XC erystal and 2-128L7 and

128AT7 tubes. A handy item to have. The
coils axe worth more than our sale price.
Wit. 4 1bs. A scoop price for $1.0

. Brand
A RED HOT VALUE. factory cartoned. Has 28 volt Dlémljlorxlf; CATHODE RAY TU BES

motor and fan. 2 2mfd 1000 volt cond. 5BP4

volt DC operation. Priced complete with 2 32X .5 mfd. 1000 volt eond. and Many | (iiyn o T $2.95
tubes and four crystals and dynamotor. other parts. Complete witth 15 tubes, 7
Hams convert this for 1wo meter operation, Bc 1206 $4 95 6SN7, 8 VR 105. 5Y3, 3 6RL7. 8016, As a 5 2.95
1t’s a scoop at this price. Used, but good = . salvage item this is a RED llot Buy. The ..... 2.95
condition. Weight 30 1lbs. tubes are worth more géhan our price. 2.95
% et 65,05 Pl Se=——
BRAND Weight 30 1bs et §
pe  $300| NEW NAVY-GLIDE PATH $1.00
BELL Amp ' RECEIVER ONLY 250
195 TO Salvage
SCOOP TO SELL
BRAND 420 KC BRAND
Brand New
NEW Designed to receive A-N be: i 1 NEW i
2. 245521;; \%&(‘ o l’l‘elfk‘;(l:‘econ]plem(églt Sl%’;?{; g AM f;o 1ntex§3h0n? dmplm(e; ]’llus unit s

- N 3 9 . . nice for pa a
Brand New Packard Bell re-amplifier, | 14A7, RF, 14H7, 14J7, 14A7, 14HT, Navy Model ZA Glide Path Receiver. Re- case 1s l’lJS(LIlJTE S%o‘xaﬁtecgﬂrertl))?m‘(%:::gméll:l
with tubes 6SL7 and 28D7. In handy | IF amplifier; 14R7, detector and lst | Qquires 3-6C6 tubes. A real salvave scoop. Nize 9lbx436x5”.  Has two transformers
size case 57 x 47 x 7°. With inst d tio: 28D7 t 195 120 KC Transformer, ”contgg}s and handy alum- four tube sockets, three filter condensers.
ti hook Weigh 1 Instruc a},l( noy: S0 _9“ p}n.’,/ 2] to ? inum case, 67 x T 12”7, All in good three position panel switch, toggsle switcl.
a!fnom);os.l o cight 4 lbs. A scoop 3 l{)};gh X 4”7 wide x 6%” long. Weight condition.  Weight 7 lbs. Scoop price and many small parts. All are in perfect

condition,

3” SELSYN INDICATOR
Works on 16 to 25v. 60 cycle

$245 Two for

$4,45

SGOOP IFsToHERE EVER WAS ONE
2 BRAND NEW E
ONLY Bc'223 TRANSMITTERS $$95

Brand new BC-223 army transmitters for phone or CW. Requires 3-46 and EACH

2-801 tubes, which are readily available in war surplus. Shipped less plug- CARBON HAND MIKE, 89¢
in tuning unit; that should be easy to get for a dollar or two. These '
transmitters are new in wood crates. The 2” 3 ampere RF current meter
is worth our sale price. You should not pass up this transmitter scoop; Cartored.  While they last. 89 ¢
even to tear up for parts, its a buy. Only 100 to sell. Shipping weight each; two for $1.59; ten for
65 1bs. $6.50.

E? E ?%?g com @% @ % E%Q PULSE FORMING NETWORKS

Used in small radar modulators, available in three sizes.
BRAND NEW 454—3 TO 6 M.C. REC., $4.95

67 ohms impedance, 7.5 Kilowatt rating.
H-603, one iicro second, 200 pulses per second..$1.00
1-601, three micro seconds, 200 pulses per second.. 2.
We have a few of the popular 80 meter 3 to 6 mec command receivers in factory
cartons. Brand new complete with all 6 tubes. Better place your order now.
Weight 8 Ibs. New BC-434 $4.95, each.

H-602. 16 micro seconds, 60 pulses per second. .. .. 3.00
BRAND NEW 458 TRANSMITTER, $5.95

Army carbon hand mike with
push-to-talk switch, cord and
plug. Brand new and factory

NEW APN-1 ALTIMETER....$9.95

ADPN-1 Ddadio Altimeter. A complete transmitter and re-
ceiver in one packayge; for the 420 megacycle region. These
units are new and in perfect condition; complete with
tubes VR-150, 5-128H7, 2-12SHT7, 2-12116. Only 100 to
z%ui Instructions are available for & tew units. Weight
2 bs.

Only a4 few hundred brand new e 2 4
BC-458 5-T me command transmit-
NEW BC-456 MOD- ters, gompllete with mee: to sell at R',D'F' RECEIVER WO O O 'sl 9'50
ULATORS $2.49 gg 3? ed(ll\ Weight 11 1bs. A few BC 457 4-5.3 new g0 at %L\_‘ZGC_ Conmussf xecelfseéxt Blr_a&)dknew 2ale'.ory cur(o;]cd_
. each. 11s unit covers from 0 15 C., 1nclusive; in three
A SCOOP %\:gvd u(l)mmzmd triple receiver rack with shock mounting E:IA(LS \(‘Jovnu:)l;‘té with }e}zleven tubes of the 6 volt type
B 4% B e A .99 each. ISAT, GRK G as a 28 volt dynamotor built in.
't g j Used command twin transmitter rack with shock mounting | This unit docs not have a dial included. MN-26C Net
A @@Q@ i .99 each. price $19.95. Only a few available.
Brand new modulators ] etk
ith tubes, VRR-150 T e T L T e
with tubes, VIL150, 1“21-25]30457 S T . SALVAGE RECEIVERS $1.79 WHEN ORDERING—Send 25% deposit, with C.0.D. |
mand transmitters. Less dynamotor $2.49. Scoop. We have a few hundred BC-453, 454, 455 o O;eggl.ci\fllm:f“:,l:ézll?:e e
Used BC-456 modulator with tubes and 28 volt | less tubes; used and cases bent, but still good for || 32 exie oronat will be refunded -
dynamotor $2.95. parts. Sorry, no choice of frequencies. $1.79 each. |1 e e e
McGEE RADIO COMPANY “BETUTEL oo meon sr. xansas arv, misor
c b ; PRICES +.0.8. K. C. 1225 McGEE ST., KANSAS CITY, MISSOURI
November, 1948 81
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RADIO KITS' V.T.V.M.

A high frequency v.tv.m. in kit

form is currently being marketed by
Radio Kits Company of New York.
The new kit features a linear diode
a.c. rectifier and 1% precision resist-
improved high frequency

ance for

measurements. The output meter scale
is calibrated for a 600 ohm circuit
based on a reference level of 1 milli-
watt.

The v.t.v.m. measures up to 1000
volts a.c. or d.c. on a 5 range linear
scale and up to 1000 megohms in 5
ranges. The kit comes complete with
tubes and assembly instructions.

For further information write Radio
Kits Company, 120 Cedar Street, New
York, New York.

COMPONENT LINE

Super Electric Products Corp. of Jer-
sey City, New Jersey, is in production
on a line of precision components for
the electronic industry.

Of particular interest are the com-
pany’s high voltage power supply and
power supply coil for television appli-
cations.

‘The high voltage power supply unit
comes in two models, the SPT0 rated
at 7000 volts d.c. and the SP90 rated
at 9000 volts d.c. Specifications on the

SP70 include a full-load output power

of 5 watts, maximum output current
of 800 microamperes, full-load, no-load
regulation of approximately 13 per-
cent, plate supply voltage 300-315 volts
d.c., plate supply current of approxi-
mately 60 ma., operating frequency of
approximately 280 kc. and a tube com-

82

plement of one 6V6GT and one 1B3GT/
8016. The SP90 has a full-load output
power of 8 watts, a maximum output
current of 1000 microamperes, approx-
imately 15 per-cent full-load, no-load
regulation, 8 ma. plate supply current
with 360-375 volts d.c. plate supply
voltage, and an operating frequency of
approximately 280 kc. The tube com-
plement is the same as for the SP70.

The power supply coil, the Model
SPG 10 has a maximum secondary
r.f. peak voltage of 10,000 volts, a
maximum secondary rectified current
of 1000 microamperes, and a maximum
rectified power output of 10 watts.

For complete data on these com-
ponents write to Super Electric Prod-
ucts Corp., 1057 Summit Avenue, Jer-
sey City 7, New Jersey.

TUBE AND SET TESTER

Test-Craft Instrument Co. of New
York City has announced the new
Model TC-50 tube and set tester.

This all-purpose test unit combines
seven instruments; a d.c. voltmeter, an
a.c. voltmeter, a d.c. milliammeter, an
ohmmeter, output meter, decibel me-
ter, and tube tester. Iull scale ac-
curacy to 2% is claimed for the instru-
ment. A “Good” and “Bad” scale is

provided for the tube testing function.
The Model TC-50 operates on 90-120
volt, 60 cycle a.c.

It is housed in a

portable cabinet and comes complete
with test leads, tube charts, and de-
tailed operating instruction. The cabi-
net measures 8” by 10%" by 5”.

A data sheet covering the Model TC-
50 is available on request from Test-
Craft Instrument Co.,, 42 Warren
Street, New York 7, New York.

150 WATT XMTR

World Radio Laboratories of Council

Bluffs, Towa, is currently featuring a
new amateur transmitter which pro-
vides 150 watts input on phone and
c.w. on the 10, 11, 15, 20, 40, and 80
meter bands.

The tube line-up of the r.f. section
includes a 7CH crystal oscillator, a
2E26 buffer, a TZ40 final amplifier,
with VR150’s as voltage regulators,
5R4GY rectifier, and a 5U4- tube recti-

www americanradiohistorv com

fier for the power supply which is
mounted on the same chassis. The
modulator in this transmitter consists
of a 6SJ7 into a 6N7 phase inverter in-
to a pair of 6F6’s as triodes into a pair
of 6L6’s operating Class B. The modu-

R

lator also has its power supply on the
same chassis.

Static plate current runs 8 ma. and
when modulating runs up between 200
and 250 ma.

This transmitter is available in in-
dividual sections, as a completely wired
unit, or in kit form. Complete de-
tailed description is available on re-
quest. Write to World Radio Labora-
tories, 744 West Broadway, Council
Bluffs, Towa.

NEW "SNAP NUTS™ )

Prestole Corporation of Toledo is
currently introducing a new spring
steel, self-locking “Snap Nut” which is
said to expedite the anchoring of nut-
to-panel for blind attachments.

With the new unit no welding, rivet-
ing, clinching, or special tools are nec-
essary. The nut is simply pressed into
assembly position. It is attached di-
rectly from the work surface instead of
the reverse side of the panel as is com-
monly done. It snaps into a 99 square
hole in panels .037” to .005” thick and
is designed for easy entrance of the
screw even in cases of extreme mis-
alignment of panels.

As the screw is driven, the arched
spring arms of the nut expand just
enough to permit entry of the screw,
locking the fastener to the inner panel,
and at the same time binding against
the root of the screw thread. This new
fastener will accommodate both No. 8
and No. 10 sheet metal screws, the
larger size merely expanding the
spring arms. The unit will withstand
a tightening torque of 35 to 45 inch
pounds.

According to the company, the nut
is particularly suited for blind attach-
ments on radios, automobiles, refrig-
erators, and other mass production
products. Samples and further infor-
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NESCORP ELECTRONICS Presents

| Visit Our New Retail Store

NATIONAL EQUIPN‘ENT & SUPPLY CO., INC.

FRAnklin 8629

806-810 W. Jackson Blvd.-

84

RM-29 PORTABLE FIELD TELEPHONE
An ideal portable field telephone. Complete in a rugged. steel case for years of wear.
Ringer circuit and TS-13 handset. No leather case to deteriorate. Compact 57x67x9"—
also used as remote control on SCR-284. Simple two wire operation. 15 miles distance
%xxicul‘ri)ward& Lt. wt. 13 Ibs. Excellent condition. SPECIAL LOW PRICE

Carbon Microphone. Like new. A rea]89 Tuning unit for BC-375. .. a terrific parts
buy  EACH LA o s Jo b ¢ cmbocns ¢ | value with a metal case. Brand 2 'lo
New. ONLY O
0-1 M.A.
3" meter—shunt included for 0-10 M.A. HOOK-UP WIRE

use.
Approx. 400 ft. assorted gauges and
N::MOTE CONTROL UNlT %3'?25 colors—about 2ft. lengths. ... ...... 98¢
Has builtin G- with hand set. 3" DB BC-7:7 "?“’,:ctA],TgR BOX
meter and remote control 8 ith two red jewel pilot light assem-
Used, very good .. o $9 9 5 blies. It's a steal! EACH....... ... ... 29¢

ey MIKE ADAPTER BC-306

9 for SCR-522 permits use of carbon f i BC-375. Excellent
mike in place of magnetic. NEW. $'l 50 é\c::xtde{:?oanpadmg B 85 'l\c 66
EACH...................... Another parts value.. ... ...... $ 05

BC-733D .
A 10-tube superhet receiver for lateral AN/CRW 2 V.H.F. RECEIVER

blind landmg gmdance (CAA type certi- 6 tubes: 3—6SL7, 1—6SN7, 1—6SG7,
ficate) TC-1 Excellent condition 1—6J5. Dynamotor, plug-in coils and

108-110MC. Tube complement: 1— . N
IZSQ7 2—12SR7;1—12A6;1-12AHIGT; sensitive relays. This was one of the

SG7 7711A~v.ubes alone worth Army's “Secrct”” V.H.F. remote control
lrilgrelf[han 'this low price. 4 5 receivers. A thousand and one uses. Like

new in a metal case.
\ - $5.95

CORD CD-60S
A two-foot cord with a PL-55 plug; with Jow

Schematics Furnished.

6 VOLT MOTOR
A real beauty, removed Irom alrcraft
Type used for auto fan. EAC 98:

h d 4
I L 21PFAKER hadgey pedance xormer for your - 39
eautiful new stock. Alnico mag-
net EACH. . o0k Alnico mas $1.95 RELAYS
HEADSETS 3—24 V. D.C. relays. ALL$-I 00
HS-23 high impedance, Army Air Force fom . e S *
]’f:‘y;é:Hcord and plug, used. 8¢ BATTERY TESTER

CORD CD-370 A 2" meter 06 vD.C... Bior $1.00
A ten-foot head set extension cord with a

Plﬁ SS\EJ&/OII one end and a jack on the BATHTUB CONDENSERS
other. N
EDCH !4 b e sellene - g 59: 1I0for............ ..... 5 $1 -OO

R U -18 NAVY COMMAND RECEIVER
Brand New 1187 ke. to 13.95 MC. Marine. aircraft, broadcast, 80 meter, 40 meter band .
Completc with plug-in coils for ALL bands! }ngh quality, 3 stages of R.I'. 6 tube
T.R.F. Filtered 12 V. dvnamotor. B.F,O. Extra set of tubes. Remote tuning control—
test meter—alignment wrench—junction box—switch box—raincover schematic—
Smpped express collect, approximate shipping \ve1ght 90 lbs.
NEY $37.50

" LiWAFER SWITCHES TOGGLE SWITCHES

SSOT U t: 7. Ro- >

moi"eqén%rf)m 2?11;;}11153;:]LAL[ ] QFOR$‘E | halndIl)e 1\Illlimmoustprm 4 for $1 -00
BC-1206A

Beacon receiver 200 to 400 K.C.’s 28 V. plate | 5PB1 SCOPE TUBE
and filament. Kasily converted to broadcast | lixtra special. $1 19
.............. -

Caned i Bam e oL uE G5 QB | BACH
1625 TUBE Army-Navy Standard RSARN/7

This is a 12 V. hlament 80/ tube. A 9 15 tube superhet radio compass receiver 100
trcmendous buy. EACH 2 < [ 10 1750 'KC; CW-—tone-voice. Like new!

4for. .. ... .....s1.00 :

Also 16295 a 12 volt tunmg eye. each 28¢ ONL ....... , <P X B $14 95
COMPLETE BEAM ROTATOR ASSEMBLY LP-21A and 1-82A

A large 5” indicator 1-82A, brand new and an LP-21 loop (removed from aircraft). A |

complete perfect beam rotator system with mdlcator Loop is low impedance—contains

sLlsyn transmltte! ete.
Get BOTH for ... ... L P s e B an Tl i P Ty T =5 $7'95
Loop alone....... .. Y. ....55.95 Indicatoralone............. ... .. ... 4.25

GIBSON GIRL DM-53 A DYNAMOTOR
Emergency transmitter complete balloon, | 24V. in, 220 V.—80 M.A. out. Used,
kit, generator. case. ete. $ 19 50 good condition. ....... ... . ... ... 98:
NEY e = ofo o TR o . 720—HOOKUP WIRE
274-N COMMAND SET $5 50

9 82 Stranded, 1,000 foot spool.. .
For the SCR-522.. ... ...........

PLUGS and CONNECTORS R e RCHy o

Y 0 U R c H 0 I c E 4 9 Fo?nt\}gtsc.k TRl L ke PL-3108-22-4S

P1.-147. 148, 151 152, 1544, 156, 258
for only

Single transmitter rack. NEW. . ..

'PLg_ 254

PL-39PL-61_—PL-64
"U-6U. U-8U, U-10u, U-160
For the ARC-5... .. | ARC-9821- 912?91162%
r the A 3 = At
eGCh 0C—203;\ couplm"

Coax Fittings—PL-259A(83-1SP)-UG-21U-UG-22U

Minimum order $2.00 ALL PRICES F.O.B. CHICAGO

division af

Chicago 7, ill.
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209, Deposit required on all C.O.D. Orders.

mation is obtainable from Prestole
Corporation, 3153 Bellevue Read, Tc-
ledo 6, Ohio.

NEW G.E. CARTRIDGE

The Receiver Division of General
Electric Company’s Electronics De-
partment has announced a new varia-
ble reluctance cartridge designed espe-
cially for the new long-playing Micro-
groove records.

The new cartridge, which features a
low mass stylus assembly and high
compliance for more faithful tracking,
is one-third smaller than previous
models. The new, improved shape of
the cartridge makes it more universal-
ly adaptable to various tone arms. It
also affords greater clearance for rec-
ord changers.

The stylus of the new cartridge is a
sapphire, measuring one mil in diame-
ter as required for the new Micro-
groove recordings.

According to the company, all prop-

erties inherent in the previous G.E.
variable reluctance cartridges are in-
corporated in this new unit. These
include such features as negligible
needle scratch and needle talk, mini-
mum record wear, wide frequency re-
sponse, and freedom from resonance
peaks.

The Receiver Division of General
Hlectric Company’s Electronic Depart-
ment is at Electronics Park, Syracuse,
New York.

INDOOR TV ANTENNA

Marino Radio Co. of New York is
currently in production on an indoor
television antenna, the “Telebeam.”

Designed for television, FM, and ex-
perimental work, this unit is said to
be adaptable to all 12 channels and
features an exclusive “swivel con-
trolled action” at the base and a
built-in tuning stub running parallel
to the dipole support.

The set may be installed either on
top of the television receiver or may
be hooked to a window sill. A special
felt underpadding prevents scratching
when mounted on the receiver or other
furniture.

According to the company, the easy-
to-operate ring-tuned matching spring
stub makes possible increased signal
pickup and maximum energy transfer
from the antenna to the receiver. The
ring is operated either up or down the

(Continued on page 187)
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The NEW General Electric
Variable Reluctance Cartridge
for Long Playing Records

€ Specifically designed for the new long playing
records...high compliance...low mass stylus
. assembly

& Equipped with 1 mil tip radius sapphire stylus
& Can be used with standard G-E preamplifiers

Place your order today!

General Electric Company, Electronics Park,
Syracuse, New York

fqz/mmm%b%cem_
GENERAL @ ELECTRIC

168-G10
November, 1948
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For the Finest
FPhonograph Performance Ever-Achiecved . « o

HEAR THESE 2 GREAT

PHONOGRAPH AMPLIFIERS
wich tne MAGIC RED KNOB

E‘OGICAL culmination of years of electronic research and engineering de-
velopment continuously carried on in Newcomb laboratories, these
new phonograph amplifiers, used in conjunction with suitable accessories,
will produce unbelievable realism from recorded music or from AM-FM
radio tuners connected to them. Their improved response at fow volume,
their beautifully clear, undistorted treble tones and the exclusive new
"Magic Red Knob” controf, which virtuaily eliminates surface noise and
distortion from records in any condition, make these two amplifiers the
best possible choice for those custom phonograph installations.

MODEL KXLP-30: It5 ample power permits use of
the famous Newcomb KX-Series dual tone control
circuit, which provides tonal range and balance
unattainable in less costly circuits. This
circuit allows controlled emphasis of
the desirable but power - consuming
fundamental bass tones, avoiding em-
phasis of harmonic bass, so unaccept-
oble to discriminating listeners.

MODEL HLP-14: Brings to music lovers an entirely
new listening pleasure in a somewhat less expen-
sive unit than the superb KXLP-30. Exceptional
tonal balance at whisper volumes is a
feature of the HLP-14. Its adaptability
%o use with the new AM-FM tuners, wide
range loudspeakers and new phono-
graph pickups make it an ideal start-
ing point for those increasingly popu-
lar custom installations.

Both include inputs for G.E. type pickups.

I-\'}3[.) PRODUCTS CO.

Dept. F, 6824 Lexington Averive: o Hollywood 38, California;

3

argains1

2 Sensational and Cutstanding

C-i AUTOPILOT AMPLIFIER ALL HAND GENERATORS
Type No. G1024A2Ca4 BRAND complete with Chain and 2 Cranks
NEW Type CBF-21263-B D.C. Generator

Manufactured by Minneapolis Honeywell
e

Many Uses for This

Hand Generator Unit
Output 300-350 VOLTS

D.C. 0.085-Ampere- \Ia\
126 \OIES D.C. 2.0 Am-
pere-Max. A Unit of \Iodol
FUX.8 agio Iqllxprﬂenc
Manufacltured for Navy De
partment Bureau of Ships
by Burke Electric Co. Cou-
tractor, Garod Radio Cor-
poxatmn Brooklyn, N. Y.
Contract NXSR-71254.

HAND GENERATOR

ONLY ......... $7.95

You Save Real Money Here
Tubes Alone List for $16.35
The complete amplitier includes
one Rectitier Tube No. 7Y,
- 3-7FP7’s for amplification and
§ control, 3-TN7’s for signal dis-
crimination, 1 power trans-
former, 6 relavs, 4 control pots,
chokes, condensers. etc. Ideal
for spare parts and the tubes.
Operates  trom 24 V., .Cs
(,omp]ete Size 914x634x75,".

ONLY $5.95 Chi(c)-ago

Shpg. Wt. 25 bs.

Shipping Wt. 1515 1bs.
Spare Armatures for Same §$1.50 net each.

Packed in heavy carton

ACE SURPLUS SALES CO. INC.,, 1447-1449 West 69th Si, Dept. RN-fl, GHICAGO 36

86

WWwW americanradiohistorv com

Se¢ereen Grid Modulation
(Continued from page 41)

these tests is shown in Fig.1,(page 41).

Although a single 6V6 oscillator
stage will drive an 813 sufficiently for
c.w. operation, it was thought better
to use an isolating buffer, both to
avoid any chance of modulating the
oscillator, and also to insure plenty of
drive especially for 10 meter opera-
tion, so a 6V6 buffer-doubler was
added.

Looking at the diagram, we have a
40 meter 6V6 tritet oscillator, doubling
to 20 meters in the plate circuit, which,
in turn, drives another 6V6 used as a
buffer-doubler, whose plate output is
tuned to 10 meters. For simplicity’s
sake, the 813 grid is capacity-coupled
directly to the 6V6 plate. No fixed
bias is used, as the plate voltage is
fairly low and no harm will come to
the tube if the final plate is not left
off resonance indefinitely. The final
plate tank circuit may be varied to
suit the taste of the constructor. A
single-ended condenser can be used if
preferred. An r.f. choke in the plate
lead may be required in some cases. A
300 to 400 volt supply may be con-
nected at point “X” on the screen re-
sistor, and the resistor omitted for
better regulation of screen voltage.

Two stages of resistance-coupled
speech give enough audio drive to the
6V6 modulator tube to sufliciently
modulate the 813 screen, with the final
plate loaded to full output.

In constructing a compact transmit-
ter it is always necessary to keep the
audio and radio frequency leads as
short as possible, and to keep each sec-
tion isolated from the other, or serious
feedback, caused by radio frequency
current getting into the audio fields,
either by induction or by feeding
through interconnecting wiring, will
result. Where a common power supply
is used for both the r.f. exciter and
audio sections, it is sometimes neces-
sary to use an r.f. choke with a bypass
condenser, either side of it, in the “B
plus” lead to the r.f. section.

For push-pull final amplifiers it is
only necessary to tie the screens in
parallel and tie the modulation trans-
former secondary in the common “B
plus” lead that goes to both screens.
The suggested speech and modulation
equipment for such an arrangement,
would, for crystal or dynamic micro-
phone input, consist of a 6SJ7, re-
sistance-coupled to a 6J5, which is
resistance-coupled to a 6N7 phase in-
verter, which drives a pair of 6V6's. A
10 watt modulation transformer would
still do very nicely up to 500 or 600
watts input to the final amplifier. For
higher power operation up to a Kilo-
watt, a 25 or 30 watt modulation
transformer could be substituted for
the 10 watt one mentioned previously
and a pair of 6L6’s with 300 volts on
their plates and screens would be suf-
ficient to handle it.

Since the original article was writ-
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IN ASSEMBLY FORM

COMPLETE »WITH;T;_;ARA£|§; |

¥ Bausch & Lomb EXPRESSLY DESIGNED

E f:1.9 Projection Lens Metal Rack, Hood
t 37 R.C.A. TUBES and Picture Frame
l e For lism, clority, definiti d
DUMONT INPUTUNER BIG SCREEN Televiewing, the srctores
12" P.M. SPEAKER produced by this unit have no equai'

Pre-wired & Pre-tuned This screen is cbsplufe!y flat, pre-
cluding curvature distortion anywhere

P|cfure I.F. & in the picture. Picture tones are true
Sound I.F. black, grey and white—high in bril-

—_— liance, yet absolutel i -f g
Pre-wired 30 KV vey grreree
MANUAL OF INSTRUCTIONS AND

Tripler Fly Back SCHEMATIC DATA
Power Supply Prepared and Edited by

Eastman Kodak JOHN F. RIDER PUBLISHER, INC.
Projection Screen -
_— ou

Aluminum Coated =
Top Mirror 12::-

AUTOMATIC GAIN
CONTROL 15

DIRECT - VIEW TELEVISION

Both Champion and Standard Models are supplied with 13 tube Picture IF
and Sound IF (Pat. Pend.) completly wired. tested. aligned. and tubed.

CABINETS tor a_II Television AAssemb|y _Co mounted on a separate chassis ready for use. Champion models are sup-
models are available. Details and prices  plied with the Dumont Inputuner giving continuous tuning for all 13 chan-
turnished upon request. nels plus FM Radio. Standard Models are supplied with a standard tuner

which will hagndle 13 channels. completely wired ready for use with above
unit. All Television Assemblies are complete with all components, schematics,
gnd pictorial diagrams supplied.

SEE YOUR LOCAL NATIONAL PARTS DISTRIBUTOR

540 BUSHWICK AVE.

BRO®KLYN 6, N. Y.

November, 1948 v 87
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SELENIUM RECTIFIERS

AND SPECIALIZED ELECTRONIC ’COPONENTS

FULL WAVE BRIDGE TYPES FULL WAVE BRIDGE TYPES FULL WAVE BRIDGE TYPES
Input Output ; Input Output
0-18VAC 0-13*VDC 0’_?4’3;0 0H335D§é 0-36VAC 0-26*VDGC
Typet Current Price Type# Current Price
B1-250 250 MA .98 Typek  Qurrenc  Frice B2-150 130 MA.  $ .98
B1-500 500 MA. 1.95 EEOTEN N e oy B2-220 220 MA. 1.25
1-1 1 AMP. 2.49 Bs-as0 O MA s B2-300 300 MA. 1.50
BL-IXS 1.5 AMP. 2.9 N : B2-430 450 MA. 2.25
B1-3 AMP. b Input Output f
-3 5 AMP. 5.95 0-72VAC 0-54*VDG
B1-7X5 7.5 AMP. 7.95 Typef Gurreat Price
-10 10 AMP 2.95 B4-1X2 1.2 AMP. $7.95
i 3.5 AMP.  15.95
5 AMP.  17.95
Output
CHBIAAYS B2-20 20 AMP.
Cgrrent  Brice | | Ba30 30 Ame.
250 MA. 2.95 s ;
400 MA. 495
600 MA. 5.95
THREE PHASE BRIDGE TYPES Be-sog  sooMaA 733 CENTER TAPPED TYPES
Input Output B6-2 2 AMP. 12195
0-126VAC 0-130xVDC B6-3X5 3.5 AMP. 21.95 A aureut
Type# Current Price B6-5 5 AMP. 24.95. N
gg;—‘; 4 ﬁth). Sig.zs Bg:7x5 7.5 AMP,. 32.35 Type# Current Price
-6 MP. .90 B6-10 10 AMP.  36.95 =
3B7-11 11 AMP.  65.00 iy LofANI Ry | 87,93
I ) Input Output C1-20 20 AMP.  12.95
e NPy 0-234VAC 0-180+VDG C1-30 30 AMP.  17.95
0-234VAC 0-250*VDC o o WNE, hite
Type# Cu t Pri Type urrent Price = - -
38154 Y AMP.  $56.00 B34 4AMP. $54.95 C1-50 50 AMP.  25.95
3B13-6 6 AMP.  81.50 BI13-7X5 7.5 AMP.  63.95 C1-80 80 AMP.  34.95
3B13-11 11 AMP. 110,00 13-10 10 AMP.  69.95 C1-120 120 AMP.  46.95

*Select Proper Capacitor From List Shown Below, to Obtain Higher D.C. Voltages fhan lndi?u!ed

RECTIFIER MOUNTING BRACKETS RECTIFIER CAPACITORS
For Types Bl through B6, and Type C1........ $ .35 per set CF-13 6000 MFD 10VDC $2.49
F:or Types Bl3: .cipisrimmrrmamini . ow .... .80 per set CF-14 3000 MFD 12VDC 1.69
For Types 3B: .o’ ral el bl e dasade ww . . 1.20 per set CF-15 6000 MFD 12vDC 2.95
CF-1 1000 MFD 15VDC .98
CF-2 2000 MFD 15VDC 1.69
RECTIFIER TRANSFORMERS Cr-3 1000 MFD 25vDC 1.69
All Primaries 113VAC 50/60 GRS L= CF-4 2X3500 MFD 25VDC  3.45
Cycles Type? Amps. Price CF-18 10000 MFD 25VDC 4.95
. . : CF-5 1500 MFD 30VDC 2.49
Type# Volts Amps. Price HY?2 .03 Hy 2 $2.25 CF-6 4000 MFD 30VDC 3.25
NF15-12 15 12 83.95 HY3 03 Hy 3 2.95 ¢ CF-7 3000 MFD 35VDC 3.25
TXF36-2 36 2 39 HY5 02 Hy 5  3.250 CF-8 100 MFD 50VDC .98
TXF36-5 36 5 4.95 HYSX5 02 Hy 5.5 7.95 CF-16 2000 MFED 50VDC 3.25
TNF36-10 36 10 7.95 — i ¥ e CF-17 50 MFD 150VvDC .59
TXF36-15 36 15 11.95 HY10 02 Hy 10 9.95 Cr-9 200 MFD 150VDC 1.69
TXF36-20 36 20 17.95 HY12 125Hy 12 1295 CF-10 538 MFD 1@%1:38 ggg
All TXF Type T HY15 O015Hy 15 13.95 CF-11 100 MFD 33 .25
to Deliver 32, }3g.siiﬁar\$oltg.ppm Cr-12 125 MFD 350VDC  2.49
ELECTROLYTIC CAPACITORS METERS
Lots Lots 0-15 MA.D.C. Weston #5062’ Rd ..... ... . $2.95
of 10 of 100 0-30 A.D.G. Weston w/shunt 23%” Rd.. aircraft
108 MED 158 VBS sg.gg 813.08 €Ype. . ... N e G — - 2.95
30 M1 30 Vv b 18.5 0-50 A.D.C. Weston #301 3%” Rd., Enclosed shunt 5.50
8-8-20 MID 350,150 VDC 4.70 43.00 ST s s Sy ; ’
*20_%8 Q{FU 100250 VD(C; %go gs_go O-()}?pé»\.D.C, West. w./shunt, 2}” Rd., aircraft 75
MED 150 VD 50 0000 | b TYDe. L e Y
15 MED 428 VDG 2.50 20.00 0-120 A.D.C. West. w./shunt, 2%” Rd., aircraft
15-15 MED 450 VDC  3.00 22.00 EF DO [ e mrs o o] o o @ i e e BT < NI .95
40 MIFD 450 VDC 4.20 36.00 0-8 V.A.C. G.E. 3%"” Round..... s o
*{ prong plug-in type. 0-30 V.D.C. West 2}%” Rd., aircraft type.......... 2.95

TRANSFORMER

High Current
AMERTRAN

at 190 amps.
Primary 105/125 Volts.
an easily deliver 250
amps. Insulation 35 Kv.
test. Approx. shipping

_§§@

VACUUM CAPACITOR
50 MMFD. 95
20 KV.

5.1 volts

To avoid shipping errors, kindly order by type #. All prices subject to change without notice.

I (IR N
2 R A
A well-engineered 6 Volt D.C. power unit; for anto-
radio and similar service work. Previously in the
higb-priced range. Now, in kit form, with all essen-
tial components to easily construct. and at a low,
low price. This kit is designed to operate from a
115 V. A.C. 50,60 cycle source, and delivers 6 V. D.C..
well filtered at cight amperes, with a peak rating
of ten amperes. Complete with simplified 51 50
instruyctions.. . ...... ... 9

ATTENTION ! 1!
INDUSTRIALS, EXPORTERS, SCHOOLS, GOV'Y
AGENCIES, LABORATORIES.
Our engineering staff is at your service to facilitate
the application of rectifiers to your specific re-
quirements.

Write for quantity discounts on company letterhead.

» @PAD-GREEN COMPANY —¢ |

Minimum order $3.00. No. C.0.D.’s under
$25.00. 25% deposit on C.0.D, Add 10%
for Parcel Post and Handling. Terms: Net 10
days to rated concerns only.

Orders Promptly Filled from Our Stocks

71 Warren St. Phone: BEekman 3-7385 New York 7, N. Y.
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ten, we have had the pleasure of
re-contacting several of the hams over
the air who are using this idea, and
‘they are quite sold on it. The quality
observed so far is average for plate
modulated phone as heard on the ama-
teur bands, with some of it as good as
broadcast quality. Those who have
worked T12EA of Costa Rica have
heard it applied to an 807.

We recently built several 813 jobs,
and failing to obtain a suitable modu-
lation transformer for the last one, we
resorted to Heising modulation, using
a common receiver type filter choke.
Again, the quality and percentage of
modulation were excellent. A 6F6 type
tube seemed to be superior for the
modulator, in this system, although
the other tubes still worked. 1600 volts
was used on the plate of the 813, a
common receiver supply of 380 volts
was used for the r.f. and audio sec-
tions as well as the 813 screen. 6L6’s
were substituted for the two 6V6’s in
the r.f. portion and the .0005 grid
coupling condenser was changed to a
0001 in order to reduce the grid cur-
rent to the 813. The developed grid
oltage in the grid can be measured
by connecting a voltmeter from the
junction of RFC: and Rs in the grid
circuit to ground. It should read
around 130 volts for 1250 to 1500 volt
plate supply, and may be varied by
change in excitation.

As a test this last transmitter was
loaded to 400 ma. on the plate with
the voltage reading 1500. This gave
600 watts input and a cherry red 813
tube, but the modulation and quality
were still excellent.

Tuning up for best quality is accom-
plished by watching the antenna meter
or a neon bulb held near the final tank.
Load up the final until “upward” mod-
ulation is noticed, or unti: an increase
in antenna current is noted when a
tone is fed into the speech amplifier. If
the 813 plate runs too red to suit you,
reduce the input by detuning the oscil-
lator plate tank or by reducing the 813
grid coupling condenser. In all cir-
cuits shown, the quality is better if a
well regulated screen voltage is used.

Under actual use, when properly ad-
justed, the plate current milliammeter
will show an increased reading under
modulation. If this increase is not ob-
served, the reason may be either in-
sufficient plate loading, or a poorly
regulated screen voltage supply. The
remedy is obvious. 30—

”Something is wrong!”’
g
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KIT 866A’s & XFORMER,
input €15 VAC/50-60cys,
output 2.5VCT/I16 Amps 10
KVinsulation and JOHN-
& TUBES,

7\ i /]
2
COMPLETE TELEVISION

POWER SUPPLY KIT

COMPLETE TELEVISION. POWER
SUPPLY KitHi Voltage 5000 VDC/5ma
Lo Voitage 300vDC/175ma output, fil
6.4V/10.3A, fil 5.4V/8A, 5.1V/3A&
5V/3.5A lnpt 105,115,125V/50 to 425
cys & sockets & Rect tube SU4G&B24& filter con-
densers & choke & diagram oil filled USN Transf
W.E. D303184 “TAB’’ SPECIAL 7.9

TRANSFORMER ONLY ................. 22.9

SAME TELEVISION POWER SUPPLY KIT &

5.95
KIT GEB72A’s&XFRMR,
12.,5KV, insltn & sockets.
SPECIAL ...812.95

added parts for providing Hi VOLTAGE DOUBLER
circuit—with 10000 Volts dc output “‘TAB’’ SPE-
CIAL it iie e e eiee e, $34.95
HIVOLTS RFflyback Coil equiv 2|IT6 RCA 5.75
YOKE magnetic defi equiv 20 . 4,69
FOCUS COIL for Magnetic kmescones . 4.29
HORIZ Block 0SC transf UTAH H’sealed..... 1.49
VERTICAL Block 0SC transt UTC H’sealed.. 1.49
VERTICAL Qutput transf equiv 204T2 RCA. .29
ERIE/SODmmf/IOKV/@750 Jeﬁers/ﬁOl)mmf/Zl]KV 1.25
DECALS TELEVISION SET of 8 for......... .49
TRANSFORMERS 115 V/60 Cy. Input
7500V or 15000V’DOUBLER/35ma ...$§15.95
10800VCT or 2I000V’DOUBLER/95ma 19.95
b40VCT&|250V/250ma $4.95 @ 2 for. 8.95
VCT/60ma.6.3V/4A Hmtctly Cased. 1.29
IIOUVCT/ZIZma $5.95; 0V/8A/I2KV 6.95
SV/I15AmMp $10.95; 2. 5V/I0 A/ID 3.95
220 to 440V -or- IIU to 220V/250Watt. . .a. .. ... 4.95
880VCT/125ma,6.3V/8A,6. 3V/3A&5V3A delivers
250ma on NiV.............. .. ... ..., 4.45
S5V/60Amp KENYON HV insitd............. 6.95
840VCT/110ma,540VCT/21ma,5V/3A,5V/3A&
6.3V/1A,6. 3V/ 6A USN Csd 2Xsatety factor.

2.5V/40Amp G E insitn 25KV
6800V or VCT/I Amp/i7KVinsitn, 208-25IV...

3400V or VCT/I Amp/t17KVinsltn,107-(26V. 81.00
115 or 230V/I0Amp/2 KW TRANSFORMER 19.95
115 or 230V/8Amp/1.8KW AUTOTRANSF Iggg

5\2/6 SAmp/36KV ms1!tn & socket UX.

CT/6.5A, 6,3VCT/3A .. ... ... ........e.. 3.75
700VCT/150ma, 10V/3.25A, 2.5V/I10A & 6. 3VCT
/2A.5V/3AH V insitd Cased............... 5,95
1180VCT/150ma, 6. 3V/3A,5V/3A HV iIns. 4.50
10V/8A/12KV or 2x3V/8A/I2KV ins..... . .... 8.95

1000VCT/150ma,300Vhias,6, 3V/5A,5V/3A&2x6.3
V/Ic 5A cSDsO-gl]l]cys & pri taps 0-80 115
7. SV/IZA/HV $4.95; 4X6.3V/4A&3X5V/.
I0VCT/16A/220Vin or 5VCT/I0A/110Vin
SVCT/20A/220Vin or 2.5VCT/20A/110Vin
10YCT/10A,12VCT/.7A,3x6V/1A,2X6 V/2A
3x5V/3A,2.5V/1.75A,6. 4V/I2A 6.4V/10A
1200VCT/300ma $4.50 @ 2 for
3200VCT/200ma &780VCT, (2VCT/.5A........
700VCT/120ma.115V/100ma,6. 3V/2A&6 3V/2A,

5V/2A CASED HVinsitd......... . .. .. . 3.25
Universal Vibrator Transf 6,12,24, II5DC&IIS&

230VAC/50- GOCy 420VCT/85ma .3V/3A 2.49
S00V/3A $10 @ 2 for $193 7.5V/ 24A/220Vm 3.95

2240VCT/500ma,  Pril05t0250V/50- -60cy_ inpt&
2.5V/I0A,12V/4.5A,19V/2.5A $24.95 @ 2 for 47.00
250VCT/60ma,6.3V/ 1. '5A Small 1.49

CHOKES
13.5HY/1Amp/420hm/17 KVinst
15-29Hy/150ma Swinging Cased.
12Hy/300ma $3.95; 3Hy/40ma—3 for.

15HY/400ma or 20Hy/300ma/ 12KV ins. ... .. .95
8Hy/|50ma new UTC crckd Bkite T'Bd 2 for. 2.25
50Hy/125m .95
HHy/IOOma/SI IO 3.29

T WATT XMTR FOUNDATION

Amazing IW XMTR basic assy con.
sisting of matal frame w/10 cont fem
receptacle, |40 mmfvar cond, min poly-
styrene coil socket.dual Xtal socket &
male contact socket w/spring jocking ..
clip. FULL INSTRUCTIONS. only i

% 20c ea., 6 for $1.0 -
COMPLETE UNIT w/coils less Xtals..........

SOCKETS for XTAL HOLDERS
(A) 4xtal Holder '/a”nlns/3/4&
tp’spacing 10c @ 12 for........
(B) Hi freg Twm xtal
FT243 10c @ 12 for
{C) HF xtal Holder Y spacing
¥s" pins 10c @ 12 for

“

-

'~

3 s (D) Johnson Mycalax 3 pin
4 BENDIX & WE ea............. .38
| COAXIAL FITTINGS

PLUGS & SOCKETS

(A) 831R/S0239 Re-

cautacle 35¢ @ 10
| (B) 83{SPN/PLZ5GA PLUG 400 @ 10 f

(AB SOCKET B83IR&SPN 70«

(D) M359 ANGLE plug adaptor 40¢ @ 10 for
10H702/46Q5335—S0CKET

10H628/46RR5Y—PLUG BH 25¢ @ 10 fol

(E) UG3U PLUG $1.08 @ 10 f

(E} 91-MC4M MIKE Amphenol Plugs 35c: 10/3.00
(F(g UG 22/U PANEL JACK $1.45 @ 10 for

UG 21/U PLUG $1.65 @ . 15.00
PLI72 for SCR522/PE94 Dynmtr 6 c @ I0 for 6.00
JONES 201 HF Plug & Socket 49¢ @ 10 for. 4.00

" TAB"MONEY BACK GUARANTEE
3 MIN. ORDER F.0.B.N.Y.C.
ADD SHIPPING CHARGES AND
25%, DEPOSIT PHONE W0,2-7230

- ’
AHAT S
BUY

DEPT. 11 tt_SIX CHURCH ST. NEWVYORK 6, N.Y.U.S.A.

GE GL434A similar to 7C29 TRIODE
useable maxinpt [10m¢’s UP to 1200
Watts inout, UP to 600W output. 3
Terminal Grid & C.T. filament, forced
air Cooling 75-260CFM, Ef 10-11V. Dsgn
for RADAR/BC-G77 operated 215mc’s/
12KV/310ma inpt.

“TAB’” SPECIAL ............. ...$7.95

REL3GACORN similar 634........ 1.98
9LP7 Magnetic DEFL & FOCUS
Suitable for TELEVISION. ... .. 3.98

.59
2C34/RK34 .55/ 7BP7/1813
& 2C40/1446A .81|7C29/434, .,

 : 2.93 7C4/1203 .

1.

FG16 .49.0
.68 REL36/6J4 1 98
HY65/2E25
8 I WE215A.. . 1

| 3D6,1299..
3E29/829B

S0TH )
6021.

49**B0v 10 .60
450TL ... 29.95|64* . .07
027/10008 11.95 \G/T 4k 14
631P1/SN4 3.95 IOO\V/ZOV"* .25
632A 8.95(|313/28V*+. 10
5(323/3V**, . 10

Aviation Lgts

C1249/12V

51G4-25 for.. 1.00

Sealed Beam
4522/250W 1.49
4560/600W_3.50
gEON BULBS

705A 2
707B/2K28
;{OA/SOH

L il

e .
ST NOSRONS

0
Magmal. 59
Loktal
49SSL... .24
Qctal 7858, 106 |
Octal 49588 .15
Min 59500. .12
Min & SH. .25
PRICES SUB-
JECT TO
884 ‘89 3 :
918/CBIC. 149! CHANGE
AR :"

00Qty.. 4.50
N] 16/991. .25
NES1 or

NI:20,., .08
Qtle()- :
\YFZO 6.00 &

o COR “Es sﬂuﬂ.(“£ll8$m 313,

ELECTROLYTIC

J@l{@f

AND MICA
CONDENSERS
Etectrolytic Condensers
Mfd. WVDC  Each | Mfd. wVvVDC Each
(A) Tubularl, mettal case, | {G) 3-Section (Cont'd)
paper cov., lug term. 10-10 350 ....80.50
40 450 $0.55 | 10 % 325 é
300 285 30 )10 2l 50
500 200 L9 | 10 20 o
6000 15 1.98 .8 ok
2-Section 2’3 Igg e 50§
30 } 350 § _____ 650 10-10-5 350 .50
30 300 gn-zo} 4gg' 50
0 80 o
3-Section 20 350
30-15-10 250 a5 | 10 I geRogidd
o i 50 | 20 400
p0520 23 10 400 80
40-20-20 150 40| 10 ot e
agblz-m 150 50 | 20 a5
]
40-20 |50§ ..... .50 gg gg ves J50
(B) Tubular, metal, gg-aﬂ} lgg cire. 43
screw mtg, wire leads. 40-40 150 50
450 47110 25§ 1t
i 200 150 | 3Xx40 150 .85
500 10 40
4-Section
E) Tubular, pigtai
)terr:. ular, pigtail mtg 10-10 250
. & 5 300 R
8 450 3 o 29
i 2 45 Si) 300 ... 48
24 150 300 50 -
10 250 [ ettt
2-Section 20 504
8-8 0 40 | 12-12 450
IO% ‘%550§ ‘;Z 30-30 355 < ere -50
20 25§ +iren - 15-15 23(5] v
4 B
t(ef'zn Tubular, metal, lug 15-15 200 o
y o 298 ankan o
19 250 -38 | 20-10 350
20 23 A5 5 300 i .50
20 200 .35 [ o a5 e
45
312010 250 f..... .65
Boom B B
40 450 65 | 4X40 25 35 8
50 25 .20 |40 A75 1
ggﬂ 400 8|12 ?gg ceeee 15
250 25 |:§g 15 25
250 150 1.29
{1) Tubular, plug-in
2, 3 and 4 Section ter
IO} 350 39 100 25 45
20 25 . 20 20 .36
15:15 350 .49 | 30 30 .40
8.8) 3507 o0 | 20-20 350 .50 §
2§ 1305 oo ! ;
4x 10 400 70 | (J) Tubular, screw mtd,
(G) Tubuiar, prong mtd e tenm
8 450 35 B
10 450 .35 16 450 .45
40 25 20 | 50 350 50§
250 10 30125 250 .65
500 60 98 2'8000 3g 1.25
0 .75
2-Section A
hioom o om e
2ipo0 1 120 | §:%15 ] .
18-18 250 a0
40} 25§ <4550 150 i
2510 450 55 2000t 0 s
40 250 45| 25-25 300 .45
20 25 21 25.40 450 65
50 450 g5 | 60-20 400 80
io 250 891 20240 350 198
MICA CONDENSERS
Mfd.  WVDC  Each | Mfd.  WVDC  Each
(C) Lug Term. .0012 600 $0.30
0002 500 §0.30 | .002 2500 130
0003 600 39 | -003 600 230
il S {E B B
~00i 750 ig | 005 600 130
002 1200 Asg .005 2500 1.32
-003 600 .30 } .005 3000 1.45
B 15 T
1005 1200 3% | ‘0062 1200 .70
006 600 .30 | .01 500 45
1008 600 30 | .01 1200 1,12
-
0i 1200 1.2 | 2015 2500 1,78
s wem o ome
03 600 1700 | 03 1200 160
.043 600 i.65 8%2 ggg 1.10 §
(D) Screw term. ‘05 IGUO I'gg
0004 2500 .36
00047 2500 39| (H) 25mmt. Sutiur Mica,
00055 600 .30 | 10KV Working RF .$0.98
s 74
T;-l AT'S  “TABYMONEY BACK GUARRNTEE
$3 MIN. ORDER F.0.B.N,Y.C,
BUY ADD SHIPPING CHARGES AND.

25% DEPOSIT, PHONE W0,27230

November, 1948
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distortion, phase
|ndiv'|d“°‘ ga!
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. and cadmivm .

HEATHKIT
CONDENSER CHECKER KIT

A condenser checker anyone can afford
to own. Meosures copacity and leakoge
from .00001 to 1000 MFD on calibrated
scales with test voltage up to 500 volts.
No need for tables or multipliers. Reads
resistance 500 ohms to 2 megohms. 110V
60 cycle transformer operated complete
with rectifier and magic eye indicator tubes.

Easy quick ossembly with clear de-
tailed blueprints and instructions. Small

$19

5&

convenient s;'u 9 x 6” x 43{?". Weight Z
4 pounds. This is one of the handiest
instruments in any service shop. ELSE TO BUY

HEATHKIT
SIGNAL GENERATOR KIT

Every shop needs a good signal gener-
ator. The Heathkit fulfills every servic-
ing need, fundamentals from 150 Kc. to
30 megacycles with strong harmonics
over 100 megacycles covering the new
television ond FM bands. 110V 60 cycle
transformer operated power supply.
400 cycle audio available for 30%
modulation or audio testing. Uses 65SN7
as RF oscillator and audio amplifier. Com-
plete kit has every part necessary and de-
tailed blueprints and instructions enable
the builder to assemble it in a few hours.
Large easy to read calibration. Con-
venient size 97 x 67 x 432”7, Weight 42
pounds.

HEATHKIT SINE AND SQUARE WAVE
AUDIO GENERATOR KiT

The ideal companion instrument to the Heathkit Oscilloscope. An Audio Gener-
ator with less than 1% distortion