 HiGH FIDELITY HOBBY & GEIGER COUNTER
i. ~ SOUND EFFECTS KIT FOR HOME RECORDINGS
~ 3-CHANNEL TONE R/C RECEIVER @ TAPE TIPS
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BUILD YOUR OWN HIGH FIDELITY

CABINETS AND ENCLOSURES ! by €Cabinart

With a cabinet kit by
CABINART you get exactly
the style that you want.

The finish is up to you. You
get top-quality white pine or
birch—perfect for any finish
that you select. And so easy

Paul Klipsch-
designed Rebel IV

You can now build your own
corner horn speaker enclosure
.. . designed by Paul Klipsch.
Identical in acoustic design to

to put together . . . all you
need is a screwdriver.

assembled units and easily put
together with a minimum of
tools. Priced for the home-
builder in unfinished birch.

12" model . . 36:00 net*
15 model . . 42:00 net*

Bass Reflex and Equipment Cabinets

The ideal housing for high fidelity components . . . removable
panels make future changes easier. Loudspeaker cabinet
acoustically designed for either 12”7 or 15“ speaker. Overall
dimensions: 33%” H., 23” W., 16” D. Tuner compartment: 20” H.,
21%” W. (inside dimensions), 153%" D. Baffle volume: 6 cu. ft.

Model 80—Equipment cabinet kit . . . 21.00 net*
Model 8112—12" speaker cabinet kit . . . 18.00 .+
Model 8115—15" speaker cabinet kit . . . 18,00 netr

Corner
Folded Horn
Enclosures

Reproduces a quality of
bass heretofore only
possible through the use
of far more expensive
designs.

Model 61 19.95

All kits include %" white pine
cut to size, baffle precut for 12"
or 15" speaker, Saran plastic
acousticloth, Kimsul acoustic

{ ; 12" ker kit

insulation, assembly and (12" speaker kit) net*

finishing instructions, hardware, Model 63 23.95
(15" speaker kit) net*

plastic wood, sandpaper
and glue.

*prices higher west and south.

Write for free catalog and name of nearest distributor

G & H WOOD PRODUCTS COMPANY + 75 NORTH 11th ST, BROOKLYN 1}, N. Y,
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| TRAINED
THESE MEN

Started to repair sets six
montns after enrolling.
Earned $12 to $15 a week

Nfin sparg time.""—Adam

Kramlik, Jr., Sunneytown,

Pennsylvania.
3

s

.

“Up to our necks in Radio-
Television work. Four other
NRI men work here. Am
happy with my work.”-
Glen™ Peterson, Bradford,
Ont., Canada.

rieel? “Am doing Radio and
% Telezision Servicing full

- time. Now have my own
shop. | owe my success to
. N.R.1."=— Curtis Stath, Ft.
Madison, lowa.

“Am with WCQC. NR1
course can't be beat. N
trouble passing Ist class
Radio-phone license exam.”

—Jesse W. Parker, Meri-
dian, Mississippi.

“By graduation, had paid
for course, car, testing
equipment. Can service
toughest jobs.””—E. [,
Streitenberger, New Bose
4 ton, Ohio.

AVAILABLE TO

VETERANS

UNDER G.}. BILLS

1953), at 84 Ea

ast Lake St., Chicago 1, 11l

. | WILL TRAIN YOU AT HO
¢ ) FOR GOOD PAY JOBS |

ADIO-TELE!

J.E. SMITH hos trained more men for Rodio-Television

than ony 3ther. mon: OUR 40th YEAR.

America’s Fast Growing Industry Offers
You Good Pay—Bright Future— Security

Training p us opportunity is the
PERFECT COMBINATION for
job securitz, good pay, advance-
ment, In good tiwmes, the trained
man makes the BETTER PAY,
GETS PROMOTED. When jobs
arve scarce, the trained man enjoys
GREATER SECURITY. NRI
training can help assure you more
of the hetter things of life.

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

Keep your job while training. 1
start sending you special booklets
the day you enroll, that show you
how to fix sets. Multitester built
with parts I send helps you make
$10, $15 a week extra fixing sets
while training. Many start their
own Radie-Television business with
spare time earnings.

My Training Is Up-To-Date
You benefit by my 40 yeaxys' experi-
ence training men at home. Well
illustrated lessons give you hasic
principles you need. Skillfully de-
veloped Eits of parts I send (see
helow) "bring to life” things you
learn from lessons.

You Learn by Practicin
with Parts | Sen

Nothing takes the place of PRACTICAL EXPERIENCE.
| That's why NRI trainin,
DOING. You use parts
common to Radio and Television. As part of my Communi-
cations Course, you build many circuits, including low power
transmitter shown at left. You put it “on the air,”” perform
procedures required of broadcast operators. With my Serv-

% is based on LEARNING BY
furnish to build many circuits

icing Course you build
modern Radio, etc.; use Mul-
titester you build to make
money fixing sets in spare
time while training. You
can stay at home, keep your
job, learn Radio-TV in
spare time at low cost. Mail
coupon for book showing
other equipment you build
. and keep.

The Tested Way
To Better Pay!

»
7

Television Making Good Jobs, Prosperlty — Even without Tele-
vision, Radio is bigger than ever. 115 million home and auto Radios
are big market for servicing. 3000 broadcasting stations use operators,
technicians. Government, Aviation, Police, Ship, Micro-wave Relay,
Two-'way Radio Communications for buses, taxis, trucks, R. R. are
growing fields. Television is moving ahead fast.

§ o » Py

R 2 ¥
million homes now have lelevision
3 sets. Thousands.more are being sold
built. Good TV jobs opening up for every week. Get a job or have your own
Technicians, Operators, etc. business selling, installing, servicing.

Radio-TV Needs Men of Action—Mail Coupon

Without obligating you in any way, I'll send an actual
lesson to prove that my training is practical, thorough;
64-page book to show good job opportunities for you in
Radio-TV. Terms for NRI training are as low as $5 a
month. Many graduates make more in two weeks than total
cost of training. Mail coupon now. J. E. SMITH, Presi-
dent, National Radio Institute, Dept. 5AD4; Washington
9. D.C. OUR 40TH YEAR.

Good for Both - FREE

P
MR. ). E. SMITH, President, Dept. SAD4,

National Radio Institute, Washington 9, D. C. o T

Mail me Sample Lesson and 64-page Book, FREE. i~ B
(No salesman will call. Please write plainly.) -

About 200 Television stations are now
on the air. Hundreds of others being

Bee e fies . ZONO.L
write in date
of discharge

POPULAR ELECTRONICS 1s published monthly by Ziff-Davis Publishing Company, WUllam B. Ziff, Chalrman of the Board (1946-
Entered as second class matter August 2 i

7, 18954 at the I'ost Utlice, Cuicago, I1linois.

SUBSCRIPTION RATES: One Year U.S. and possessions, and Canada $3.00; Pan-American Union Countries $3.50; all other foreign
countries $4.00.

January, 1955
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COYNE offers

LOW COST N

Training in
Spare Time AT HOME

The future is YOURS in TV-RADIO ! SEND COUPON FOR FREE
A fabulous field—good pay-fascinating work— PICTURE FOLDER

a prosperous future! Good jobs, or independence .
in your own business! and full details,

.......

including easy

Coyne bnngs you the first truly lower cost, MODERN—QUALITY Televi- PaymePt Plan. No
sion Home Training; training designed to meet Coyne standards. Not an obligation, no

old Radio Course with Television ‘““tacked on”. Here is MODERN TELE- salesman will call.
VISION TRAINING including working knowledge of Radio. Includes

UHF and Color TV. No Radio background or previous experience needed. m————————
Personal guidance by Coyne Staff. Bractical Job

Guides to show you how to do actual servicing 8. W.COOKE, President R e ARSCHOOL
jobs—make money early in course.With Coyne 3 =
Television Home Training you pay only for
your training, no costly “put together kits’’,

I Television Home Training Div.
500 S. Paulina St., Chicago 12, IIL.,

1 ¥ . Dept. 15-HT7

y A [ Send Free Picture Folder and details on Tele-

. | vision Home Training. This does not obligate
ELECTRICAL SCHOOL C’oun.—{he Institution behind this

l me and no salesman will call.
500 S. Paulina St., Dept.15-HT7, Chicago 12  (74ining . . . thelargest. oldest, best I
1

equipped rrsfdential school of its
A TECHNICAL TRADE INSTITUTE CHARTERED ;..0" poablished 1899. Send

NOT FOR PROFRIT ; coupon Jor details.

in Great
Shops of COYNE

GREAT OPPORTUNITY FIELDS START NOW—PAY LATER—Finance Plan
P c sy - and Easy Monthly Payment Plan. Also part-
Conditions are changing. Many ‘‘one operation” jobs that {ime employment help for students

have paid well will not last. Don’t be satisfied with a “no future’’

job. Whether 17 or up to 45 years of age, train the Coyne ssefd' CFO'ES)E g ??Skp e
way for a better job and areal future in ELECTRICITY or  illustrated book “Guide fo
TELEVISION-RADIO, fields thotoffer aworld of opportunities.  Careers in Electricity and Tole-

visiyn-kladio.” No cost; no

YOU can TRAIN in great CHICAGO SHOPS  oblisation: nosaloaman il
Train on real, full-size equipment at COYNE where _______;_
thousands of successful men have trained for over 55 years B W. COOKE, President
—largest, oldest, best equipped school of its kind—established | cOYNE ELecTRICAL scHOOL
in 1899. No advanced education or previous experience | ZOO: 1}; ?gunaRf;E (:)hlcsg";z’m 'D“"fw -11H
needed. TRAINING APPROVED FOR VETERANS. | 530 BTG, ERER ook and detaila of your

| no salesman will call. I am interested in:

B. W. CODKE, President ® FOUNDED 1899 | O Electricity [ Television-Radio
ELECTRICAL SCHOOL | Name
A TECHNICAL TRADE INSTITUTE CHARTERED NOT FOR PROFIT l Address
500 S. PAULINA STREET, CHICAGO, Dept. 15-71H ) .
ELECTRICITY % RADIO * TELEVISION % REFRIGERATION % ELECTRONICS | City State
January, 1955 5
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a complete

for only |

CHECK THIS EXCLUSIVE
COMBINATION OF
FEATURES:

Lowest market price
Completely portable
Checks all popular octal,
1octal, minfature and novai
base tubes

Flexible switching system
assures complete testing
of all present and future
tubes types

Elements numbered accord-
ing to RTMA base system
Individual sockets for each
tube type

Checks completely for qual
ity as weil as shorts, leak.
ages, filament continuity
or opens between any two
tube elements

Visual line voltage check

New cMC Model 208*

“pat. Penting tEStS All

tube “ypes quickly

easily . ., accurately
.in the field or shop

The sensational new EMC
Model 208* gives you

for th2 first time a
compkte precision tube
tester for less

w than $25.00.

With i~ you can quickly
and a(::urate|y test with adjustabie control as-
all tute types sures accurate quality
cT esting

for chllty as well Matches and checks Hi-Fi
as sho-ts, leakages, tubes such as 1614, KT 66,
filament continuity aadisesl

and op2ns.

Space saving, high impact
MODEL :08 TUBE TESTER

case, 5% x 6% x 2%”
Comes complete with de-
(COMPLEXELY WIRED ANO TESTED)
Only $24.90

taited instruction book and
MODEL CRA (PICTURE TUBE

tube listings
An invaluable tool for: Service-
ADAPTOR OF MODEL 208) $4.50

men, radio hams, HI:Fi fans,
studenls hobbyists.

Write to Dept. PE-1 todoy for complete catalog
of precision test equipment.
wxront cEPT.
36 LIRERTY ST. N. e N

5 ELECTRONIC

1 . MEASUREMENT
° CORPORATION

200 LarAvETTE STRECT
- NEW YORK 12. N, Y.

ITEMS OF INTEREST

This Month's Cover.. ... a0 R Lt R e R 8
Electronic Detector Probes Brain....... ............. 4b
Flocked Screening for Loudspeakers. gree . 54
New Movie Shows Radar Network in Action. . 62
Radio Beam Aids Long Distance Telephone . 63
Hospitalized '"Ham’'' Wins Scholarship. .. ... 63
Portable Station ....... ... ... ..... . 63
New Antenna to Handle 20,000 Telephone Clrcuns. 72
World's Most Powerful TV Station... .. .. 88
Raising Frequencies of

Crystals Using Household Cleanser... . . .. 100
Speaker Grille Frame from Picture Moulding . 100
Phasing Loudspeakers ... ... .. .. R oanE 106

NEW PRODUCTS

New Device Opens Garage Door from Car .. 60
(Perma-Power Co., 4727 N. Damen Ave., Chicago
25, 111)

New Radio Fits Into Pocket .. . 60
(Majestic Radio & Televmon 79 Washmgfon St
Brooklyn |, N. Y.)

Garage Door Operator Kit. .. . 88
(Bellford-Matic, Inc., 5900 Maurlce Ave Cleveland
27, Ohio)

Transistor Receiver ... ... ... ... ... ... ... ..
(I.D.E.A., Inc. Regency D|v 7900 Pendlefon Pike,
lndlanapolls Ind)

New Atomic Battery. 100
{Mound Laboratory, Mlamlsburg Ohlo)

If you are unable to find these listed products locally,
write direct to the manufacturers at the addresses given.
Also see the monthly review of new items of interest to
the electronic hobbyist in "Tools & Gadgets'' appearing
on pages 102, 103, and 104 of this issue of POPULAR
ELECTRONICS.

COMING NEXT MONTH
POPULAR ELECTRONICS

**R/C Garage Door Opener”

“Novice CW Transmitter”

“Broadcast Band Receiver”

“How Vacuum Tube Amplifiers Work”
“How Tapes Are Made”

“Servo R/C Escapements’’

Plus More On
High-Fidelity Audio e Kits ¢ Radio
Control e Short-Wave Listening e
What's New ¢ How It Works ¢ How to
Make It ¢ How to Use It o Carl & Jerry

IN THIS MONTH’S

RADIO & TELEVISION NEWS

{January)

“*High-Fidelity the Easy Way”
“Six-Meter Emergency Transmitter and
Power Supply”

“A New Pocket Radio”

“Frequency Standard for the Novice”
“A Beat-Frequency Audio Oscillator”

POPULAR ELECTRONICS
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HNOW Start Fixing TVand
Radio Sets RIGHT AWAY

TRY IT _F,,.r-""j'd ... even if you have never fixed a

4 e LAMP or DOOR BELL before!

“Why hasn’t somebody done this BEFORE?”’

That’s what you’ll say the minute you start

browsing through this amazing new and complete
_f one-volume instruction-manual in radioc and TV

| repairs.
FOR 10 DAYS IN | For here at last a well-known EXPERT has
YOUR OWN HOME JI found a way to tell you in PLAIN ENGLISH how
to fix almost ANY radio or television set. (And
- he even tells you where you can go to have the
o extra-tough jobs done FOR you . . . at profes-
: sional rates.) Right from the very first chapters

you can start doing simple repairs . . . and be-
fore you’re HALF way through the book, you can
fix HALF the television and radio sets that you
encounter. Surprisingly quickly you can fix your
own and friends’ sets . . . get a service shop job
. . . even start your own money-making business
right in your own home.

Why It’s So EASY to Understand

\ No electronic formulas . . . no algebra . . . no
laboratory experiments. Instead you deal only
with rhe things that go wrong in sets—how to
recognize andE spot the goub!e—and what to do
eal gy ° about ir. ‘‘Easy as A-B.-C’’ directions and 700
MCGI‘GW-HI“ SAmtllll'lg New low‘ clear photos, diagrams, and drawings show you
R R exactly WHAT and HOW to fix, step-bEy-step.
y The author is Associate Editor of Electronics
cos' 'ns'ruc'lon Manual Sklps Magazine. He’s a long-recognized expert—not
only on radio and TV—but also on making tech-

‘Theories" ﬂld “FOI‘IIIU'(IS", Te“s nical subjects easily understood by the _average
reader. He has spent FOUR years making this

- one-volume instruction manual so practical and
“ow-to'do-lt m PI'A|N ENGL|SH! easy-to-understand that even a man who never
fixed a door bell before will have no trouble.

Here’s everything you need to know about

PARTIAL coNTENTS where and how to buy tubes and parts, where and

Tools Neeq, A QUL
nets Work de| HOow TV ang magio how to get a circuit diagram for any receiver; how

lace Tubes” . 1o_t0 Remoy. to choose and use basic tools; how to test tubes

B Testi € and Re- ; t

'\baes“’." . l‘lsin?tf,"g.r'fgxbes withoyt WITHOUT a tube tester; how to adjust 58 com-
t'.!:;,sdu';{’ellylag;roﬁxblesu e Te“;f; & mon TV controls; how to ‘‘diagnose’” and *‘cure”

) teh, esisto i vV 8

fOrmerses'. Cindensers, C';s,-',sc°""015 common radio and troubles; how to fix or

speakers

ek Tuning Devicas '.T"""S- replace loudspeakers, phono ci;i«:kups’, how to in-
eedles

L Phono Pickupsl‘o stall and check antennas; and much, much more.

Anitennny '° Install ang
] SEND NO MONEY

epair d
and MUCh MHB;SE .

; i BIG Examine this big 356-page book for 10 days
A8 3 o : TELLS HOW 70 “Cash ‘nv U:({E\;TlElMEN BEFORE you decide if you wish to own it. Try
1 i I DEMAND fOR RADIO-T eta it out FREE on your own set. See how easy it

25 millio Tvrsd\os — makes your handling of repairs. Take 10 days to
ve o Nyl prove it PAYS FOR ITSELF, or don’t keep it.

rmen:  You Just mail coupon to: MeGraw-Hill Book Co., Inc.,
Dept. PEL-1, 327 West 41st St., New York

36, N. Y.

r——-—_—;—__—--_
FREE 10-DAY TRIAL COUPON

McGraw-Hill Book Co., Inc., Dept. PEL-1
327 West 41st St., New York 346, N. Y.

Please send me, for 10 days’ FREE EXAMINA-
TION. your one-volume ‘‘Television and Radio Re-
pairing,”’ by John Markus. If not delighted with it,
I may return hook, pay nothing. Otherwise, 1 will
keep book and send only $1.95 pius postage; fol-
lowed by 3 mionthly instailments of $2.00 each,

Prove It on Your Own Set

Save up to 850 a vear Just by
installing, repairing, and servicing
your own TV set. Book tells which
controls to adjust or tubes to re-
place if picture is entirely dark—
blurred—split—distorted—off center
—tilted—wiggles and weaves—too
pale —too black — fitters — snows—

drifts—ete., ete %z?sr:youvre nalf

Trouble Shooting Chart Tells Where to Look for Bad Tube IF:

Name ..... . ceecons P eean
Nbp picture; no raster; no sound. Snow on _all channels, raster OK;
Nbp picture; raster OK; no sound. sound OK. ..
No pictur

no raster; sound OK, tet and raster do not fiil screen;

[X)\‘_ntplcture:‘ rnlster OKd; sound OK, . b s&:sd OK. r T

jeture wiggles an weaves, acks
blacl:is.otla(r is very black; raster OK; Picst;;‘jreewad‘::ft‘s.ns‘:gr %’I‘(d s’{)‘:ﬁ;‘& Clﬁ)&t not
soun o V63 i .

Picture jittery. double image; raster Picture muddy and gray; raster OK;
OK; sound OK. saund OK.

City...... R e:s....ZOne.,.. State ......
[J SAVE MONEY. Check here if enclosing full price
of $7.95 WITH this coupon. Then WE will pay de-
livery. Same 10-day return privilege—full refund
guaranteed. PEL-10

r_————n—_

>

&

]

=

£

13

@
L—-———————

snow' on all channels; raster OK: -+ - PLUS 29 OTHER COMMON TV
sound weak. TROUBLES. GEE UES NS GNR GED DER St SN NER SN Snh SR S S
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This Month's Cover

S the cover illustration clearly
depicts, this month’s issue of
POPULAR ELECTRONICS fea-
tures several articles that are of
interest to the high fidelity en-

ure from hearing the results obh-
tained from his own equipment.
The cost of obtaining the best
quality of high fidelity reproduc-
tion is relatively high. However,
if only limited funds are available,
one can build or assemble a wide
range system that can provide
many hours of high quality enter-
tainment. As a result of the in-
terest in this phase of the elec-
tronics industry, there is a wide
choice of equipment available to
the public today.

Featured in this issue are such
articles as: ‘“The High Fidelity
Hobby,” Page 13; “It's All on
Tape,” Page 24; “Tape Tips,” Page
4; “Sound Effects Kit for Home
Recordings,” Page 56; ‘“High Fi-
delity Reproduction,” page 64.

Of particular interest to all our
readers who are interested in high
fidelity, we would like to point out
that beginning with this issue Bert
Whyte will contribute a monthly

feature article covering reviews of
the most popular and best quality
phonograph records and tapes.
EbpiTOR
(Cover painting by Leo R. Summers)

thusiasts. The Hi-Fi fan is a
hobbyist at heart whether he is a
music lover and simply enjoys
good reproduction or whether he
builds his own and derives pleas-

FREE

BONUS
OFFER!

GIFT OFFER!
One 6BG6G tube
will he shipped
F?’EE with any
order accompany-
All tubes Individually boxed . . . unconditionally guaranteed for one year.Wling this ad.

Guaranteed! Lowest Prices Ever!

TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE  PRICE
A7GT .. .53 6BN6 ... .90

6BQ7 ... .85
6BL7GT . .78 12SL7GT. .60
6BQ6GT . .83 S 125N7GT. .56
6BYS5G .. .60 6X4 o 1918 ... .71

25CU6 ..1.09
.4

Mode! 625K
Illum. gear-
driven '‘Speed B m .
‘Rollchart o e <. 99
New lever-action
switches for in-
dividual testing
of every element
Tests all conven-
tional and TV
tubes
This Eico Tube
Tester is yours
FREE when you buy
$199 worth of tubes
or more within 60
days at Teltron.
May be bought out-
right from Teltron
for $34.95

SPECIALS!
Till February 1s#,
1B3GT R T}

TYPE 80. .40
117L7GT.1.20
11723 .. .33
11726GT. .65

12BA7 I: :

12BE6
TERMS: Save all freight and postaga
charges. All orders accompanied % Gl FREE
remittance will be shipped POSTAGE
PAID anywhere in_the conunentnl U.S.A. ,

SAME DAY SERVICE
31 48 Hour Postal Delivery
To West Coast

s7 20 list value Bonus
ox of three 6SN7
tubes and 25 assorted resistors

250% deposit required on C.0.D." Mini-
with each order of $25 or more.

Open ECCOUan to

mum order $10.
rated firms only.

TELTRON ELECTRIC COMPANY
- 12} HARRISON AVE. DEPT. PE-1 Phone HUmboldt 4-9848 HARRISON, N. J.
8 POPULAR ELECTRONICS
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MY TRAINING IS SO
hii: ll SIMPLIFIED EVEN A
, THIRD-GRADER CAN

= : , .\ . %
When Nick Pakinags started my RITA Radio- FM Televi-
sion Course his 7-year-old daughter, Sharon, kept right.
up with him as he progressed in his lessons in their
home in Bothell, Washington.

Today, Sharon — shown here in a photograph repro-
duced from the pages of the Seattle Post-Intelligencer—
is the youngest FCC-licensed amateur radio opepctor in
the Pacific Northwest, and possibly the nation,

If Sharon can do it, why can’t you?

The answer is . . . you CAN!

. ob und still §
hold down @ iull time { i
:rou\:n(:? HOME by the sumeisuccessiﬂun;;ﬁ::; ,“
help hundreds of men— i)
‘n:s:\io:: thu‘:\ grammar school training

muster 1elevns|on|

Atmost from ’h

i money while
8 15 for friends and $;e;g:b\::2k
e mg from spare nme earnings

¢ trainin .
he"s:::;'theu own proﬂtuble semte busmss ‘

Badw .dwwum lnauan ﬂmm

52 EAST 19th STREET e MEW YDRK 3, N, Y.

RF .Ignul l;enm:lo'

uper-Het
Radio Receiver

ombingtion Voltmeler-
Ammeler-Chmmeter

Bi Public Address
System :

MASTER IT! &

If you've been looking for o
chance to improve yourself—
to get into a high-paying
field with a good future—
but have been putting it off
because you dont think you

C Lane, B S M A,
Presldent Radio-Tele-
vision Training Asso-
ciation. Executive
Director, Plerce School
of Radio & Television,

have enough schooling, or
enough time, here is your
chance to make your dreams
come true,

Sharon Pakinas was only in the Third Grade
when she studied her father’s course from RTTA
and passed the FCC Examination for an amateur
radio operator’s license. Many of my students

' have had no more than a grammar school edu-
 cation. My easy-to-understand lessons especially

prepared for home study make it possible for

. students with no previous experience to become

skilled television technicians.

VETERANS!

My Schoo! Fully Approved to Train Veterans
under new Korean G.I. Bill. Available only to
veterans discharged in past 36 MONTHS, If
. eligible, CHECK COUPON.

w rPEESSEEEs =Dy

Mr. Leonard €. Lone, President Dept,
RADIO-TELEVISION TRAINING ASSOCIATION E-1 ]
] 52 Eost 191h Street, New York 3, N. Y.

Door Mr. Lone: Mail me your NEW FREE 800K, FREE SAMPLE
LESSON, ond ¢REE oids thot will thow ma how | can moke BIG
MONEY IN TELEVISION. ) understond t am under no obligation ond
no solesmon will ¢oll.

|
[
[ ] (PLEASE PRINT PLAINLY}
|
l

Nome_ — ——— = [ S

Address.

Clity__ - &1 Zong Stote e

I AM INTERESTED IN:
O Rodis-FM-TY Technicion Course VETERANSI
B O T Techmicion Courne Write discharge date
[ ¥ tomeremon & Swdic Technichan Course

Licensed by the Stote of New York ® Approved for_Veteran Training L RN e EREEEREDN J
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FROM OUR READERS

THANK YOU KINDLY, SIR!

“I JUST read your first issue. I would like to
offer 132 congratulations—one for each page.
A friend ‘borrowed’ it the first day and after much
scurrying I located the last one in town. From now

on I make the family sign out to read it! . ..”
Richard Sulman
New London, Conn.

“P. E....is ... magnificent, the zenith of the
electronics experimenters’ magazine. . . . Be sure
my name gets on that subscribers’ list—I don’t
want to miss out.”

Charlie Rawlings
Paducah, Ky.

The above are excerpts from letters of praise
that are still pouring in. Sorry we haven’t room
to print more, but our heartfelt thanks to our
readers for the many generous letters they have

written.
*x *x %

READER REQUESTS

“I ENJOY reading about new products in the

field of electronics so keep on writing ’em up.

But how about including addresses of such prod-

ucts in case I want to buy something or get more
information on it?”

Harold T. Burns

Des Moines, lowa

We have received several letters similar to the
above. Apparently many of our readers are over-
looking the Index of New Products we publish on
page 6, in which we list the names of the com-
panies and their addresses for readers’ convenience.

“YOUR construction articles are tops and I'm
having a whale of a time with the ‘Home
Broadcaster’ described in the November issue. I
don’t have too large a supply of parts around the
house though, and would appreciate some info on
buying more parts. You see, I live in Canada, and
would like the story on what’s involved in order-
ing parts from U. S. distributors—what’s the deal
on shipping, taxes, etc.? Can you help me out?”
Dick Wellerton
Callander, Ontario
We are getting together details and information
on this very subject and will publish complete in-
formation of the kind this reader requests in an
early issue of PoPULAR LELECTRONICS.

“N ICE going on your series of articles ‘So You
Want To Be a Ham’. I do, and the informa-~
tion Bob Hertzberg furnishes each month is really
helpful. But I know nothing about the field and

10

very little about what kind of equipment to get.

How about some data on communications receiv-
ers, transmitters, etc.?”

Bruce Landowne

Great Falls, Mont.

See Bob Hertzberg’s article in this month’s issue;
it is on communications reteivers, discussing their
specifications and uses in different price ranges.

&\\ HAT I like about Porurar ELECTRONICS is
that you can read about things in the elec-
tronics field that ordinarily don’t get much play
in the newspapers or other periodicals, like the
story in the November issue about painless den-
tistry. Keep on printing that kind of story as well
as the technical construction articles—for example,
how about the lowdown on the stereophonic sound
being used in the movies—I mean, how does it
work and who invented it?”
Kenneth Pace Larkin
Alexandria, Va.

Stories along these lines will continue to be an
important part of each issue, and, as a matter of
fact, a story on stereophonic sound is scheduled
for our next issue.

“LIKE so many others, I am deeply interested in
the subject of electronics and find PoruLrar
ELecTRONICS a welcome addition to my reading
hours. I would especially welcome, though, a
series of articles in your magazine that would con-
stitute a course in electronics, with a different
phase of the subject covered in different install-
ments. . ..”
S. N.
New York, N. Y.

We're still on the fence on this question and not
yet sure which way we’ll go. The idea is not a
bad one and we're sure there are many who'd
enjoy and benefit from such a series. One serious
problem though is that new readers are added to
our lists each month, so that if we started such a
series, readers who start getting POPULAR ELEc-
TRONICS one or two months later would be coming
in on the middle of the course. It would be like
arriving in the middle of a movie and not having
a chance to stay for the beginning again.

*x K %

HOW "HAMS" GOT THEIR NAME
“IN ANSWER to the question: ‘Why do radio
amateurs refer to themselves as “hams” . . .?’
. I think it would have interested your readers
had W2DJJ given some of the many reasons (and
legends) accounting for the nickname. . ..
“Perhaps the most logical sounding one . . . and
the simplest . . . is that ‘Ham’ is a corruption of
‘Amateur’. This is perhaps the most widely be-
lieved explanation. However, there is another one,
which is far more interesting, and according to
many authorities may be the actual origin of the
word. . ..

POPULAR ELECTRONICS
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THE DATA THAT LAUNCHED

THOUSANDS OF CAREERS

is yours FREE to show

HOW YOU CAN BE SUCCESSFUL
IN RADIO- TV - ELECTRONICS

Send for your bocklet today

YOU CAN plod along for years, getting a pal-
try increase mow and then, enjoying little
security, finding your work dull and drab.

Then something happens. Things look up.
You become more confident. Your earnings rise.
You feel more important.

“Luck,” some may say.

“Contacts,” others may suggest.

But in your heart, you will know the answer:
“Training.” And it all may have started the
moment you filled out a coupon requesting a
copy of a free booklet named “Your Future in
the New World of Electronics.” From this data
you get knowledge of where you stand in elec-
tronics. Tremendous expansion leaves this gi-
gantic industry pleading for trained men. Top
manufacturers sold billions of dollars worth of
electronic merchandise in 1954. By 1960, the
radio-electronics industry should do no less than
10 billion dollars per year, not counting mili-
tary orders.

Today there are over 107,912 radio-equipped
police cars; an even larger number of taxis are
radio equipped (at least 94,553); 42,034 civilian
planes have radios; 43,823 American ships have
radios. -

Today there are over 120,000.000 radios in

CREI resident instruction (day or night) is offered in
Washington, D. C. New classes start once a month.
VETERANS: If you were discharged after June 27,
1950—Ilet the new G.I. Bill of Rights help you obtain
CREI resident instruction. Check the coupon for full
information.

use. There are 33,000,000 TV sets and 413 TV
stations in operation. Color TV is coming into
its own. Countless positions must be filled—in
development, research, design, production, test-
ing and inspection, manufacture, broadcasting,
telecasting and servicing. To fill these posts,
trained men are needed—men who somewhere
along the line take time to improve their knowl-
edge, their skills. Men who, today, perhaps, take
two minutes to send for a booklet.

. “Your Future in the New World of Electron-
ics” shows you how CREI Home Study leads the
way to greater earnings through the inviting
opportunities described above.

However, CREI does not promise you a
“snap.” With an accredited technical school
such as this, you must study to convert your
ambition into technical knowledge you can sell
in the fabulous electronics market.

Since its founding in 1927, CREI has provided
thousands of professional radio men with tech-

January, 1955

nical educations. During World War II CREI
trained thousands for the Armed Services.
Leading firms choose CREI courses for group
training in electronics, at company expense,
among them United Air Lines, Canadian Broad-
casting Corporation, Trans-Canada Airlines,
Sears, Roebuck and Co., Bendix Products Divi-
sion, All-American Cables and Radio, Inc., and
Radio Corporation of America.

CREI courses are prepared by recognized ex-
perts, in a practical, easily understood manner.
You get the benefit of time-tested materials,
under the personal supervision of a CREI Staff
Instructor, who knows and teaches you what
industry wants. This is accomplished on your
own time, during hours selected by you, and
controlled by your own will power. This com-
plete training is the reason that graduates find
their CREI diplomas keys-to-success in Radio,
TV and Electronics. CREI alumni hold top po-
sitions in America’s leading firms. At your serv-
ice is the CREI Placement Bureau, which finds
positions for advanced students and graduates.
Although CREI does not guarantee jobs, re-
quests for personnel far exceed current supply.

Now is the time of decision for you. Luck will
not propel you forward unless it finds you
trained. Contacts won’t budge you an inch un-
less you have the skill to back them up. The
answer is: Technical Training . . . and willing-
ness to learn. Together they will bring you in-
creased earnings in this new Age of Electronics.
Fill out the coupon shown below and mail it
now. We’ll promptly send you your free copy of
“Your Future in the New World of Electronics.”
The rest—your future—is up to you.

MAIL COUPON FOR FREE BOOKLET |

CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technical Institute Curricula
Dept. 121B, 3224 16th St., N.W., Washington 10, D. C,

Send booklet ''Your Future in the New World of Electronics'
ond course outline.

CHECK [T} Practical Radio Engineering

EIELD OF (] Aeronautical Radio Engineering

GREATES {1 Broadcast Radio Engineering (AM, FM, TV)
T [ Practical Television Engineering

INTEREST ] TV, FM & Advanced AM Servicing

Name

Street

City. Zone.. T

Check [[] Residence School [} Veterans
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DELUXE
630-TYPE
TV KIT

World’s

Finest
TV Receiver:

for picture tubes up to- q;
24” (70° defl.). 29 tubes. bt
All principal components mounted

Model 630D24: Complete with all components,
tubes, brackets, and quality speaker. (Less
kine, wire and solder) ... _Net $159.50

AC/DC TV KIT
High Quality TV
at Low Cost:

for 14”7 and 17~
rectangular tubes.

Model 5116: Complete with tubes, hardware
and mounting brackets. (Less kine, wire and
solder). Net $99.95

Tm=-a>DE TAm=

WILLIAMSON-TYPE
20-WATT
AMPLIFIER
KIT

Famous Williamson
circuit with full 20

watt output.

Specially-wound, quality output transformer.

Mogel TM-15A, complete with tubes_.Net $49.95

4-CHANNEL,
PRE-AMPLIFIER| &
EQUALIZER KITES

With cathode follower output.
Inputs for FM tuner, phono, tape recorder and
other signal sources.

Model TM-15P (with Cabinet).........Net $18.95

HEe=C® TO0O~N0VEAN

AC/DC SUPERHET
RADIO KIT:

Recelves all
standard AM
broadcasts, 550-
1720 KC. 5 tubes
including rect.
Super-sensitive
high gain cir-
cult with buiit-in loop antenna.

Model 3B5-K: Complete with all tubes. and

v

handsome bakelite cabinet . Net $19.95
I Write for latest catalog
| of complete Tech-Master line
8§ | { )] TECH-MASTER corsorarion
i Television — Radio — Audio
E 75 Front Street, Brooklyn 1, N..Y.
I | Sy YR sack o i e e
12

“In the early days of radio, around the turn of
the century . . ., three short-wave experimenters
... young men at Harvard . . . set up a station.
The three men’s names were Hyman, Aylner, and
Murray. Since there were no governing regula-
tions regarding radio transmissions, they signed all
transmissions with all three names, resulting in
. . . ‘Hymanaylmermurray’. This was abridged

. to ‘Hyvalmu.” Unfortunately, there was a
Mexican freighter equipped with a transmitter . . .
signing its call ‘Hyalmo’ . . . the name of the ship.
To avoid further . . . confusion, Hyman, Aylmer,
and Murray shortened their call to just the three
initials: H.A.M. Naturally, it was inevitable that
the station soon came to be called the ‘ham’ sta-
tion . . . that all similar stations be called ‘ham’
stations . . . and that operators of these stations
be called ‘hams’.

“That’s the story as I know it . .. undoubtedly
you'll get quite a few more from other readers.”

Roger Sklar, W8SFD
Continuity Dept.,, WOOD, WOOD-TV
Grand Rapids, Mich.

* Kk K

METRONOME RESISTOR CONNECTION
“IN THE schematic for the metronome on page
46 of your November issue, you show Rs with
one end not connected. Is this a mistake, or is
there a reason for not connecting it?”
Adam Furth
Rochester, N. Y.

The section of Rs between the arm and one end
provides the required variable resistance beiween
the arm of R. and one end of R.. The rest of Ry
is not required. Leaving one cnd free saves a
soldering operation.

X X Ok
OOPS, PARDON US
“I RECEIVED my first issue of PE as a charter
subscriber and enjoyed it thoroughly. There
is certainly a need for such a magazine and I want
to wish you all the success in the world.

“As an engineer, I found a small discrepancy in
the article on crossover networks (page 115, Oc-
tober iSsue). The two values of L and C given as
samples have rather strange conditions. The first
pair will be valid for a speaker load of less than
2 ohms. This is not the normal situation. The
second pair would be valid for a 2 ohm tweeter
and a 16 ohm woofer, again a rather unusual con-
dition. Since someone might attempt to construct
such a network and wonder at the poor results, 1
felt I should bring it to your attention.”

Lt. John J. Dougherty, USN
FPO, New York

Right, Lieutenant! For a speaker impedance of
2 ohms, L for 5000 cycles should have been 60
khy instead of 500. For speaker impedances greai -
er than 2 ohms, each successive value of L should
be larger and each value of C smaller than those
given. For an impedance of 8 ohms, each value of
L as given should be multiplied by 4 and each value
of C should be divided by 4. The formulas used
are L = R/(27f) and C = 1/(27fR). Enp

POPULAR ELECTRONICS
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The High Fidelity Hobby

By
JOHN D. GOODELL
and
JOHN O. FUNDINGSLAND

i

International Scientific Industries Corp.
St. Paul, Minnesota

A ONSTRUCTION of a high quality home
/ music system is a project that anyone
can undertake with confidence. If you take
advantage of the suggestions and instruc-
tions available in this and other magazines
as well as from the manufacturers of high
fidelity audio equipment you can build a
system that will give pleasure to every
v member of your family. Whether you start
i with extremely simple and inexpensive

components or attempt to purchase the fin-

est devices available without regard for

13
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cost you will be proud and pleased with the
results but never (except for very short
periods of time) entirely satisfied. Conse-
quently this project can, and almost cer-
tainly will, go on like the proverbial brook.
Irrespective of your education and experi-
ence you will learn more about music,
sound, electronics and many associated
arts, crafts and sciences than you ever be-
fore thought possible.

There is an infinite variety of good de-
signs for rhusic reproducing systems and
you will be faced continually with decisions
of choice between a wide variety of meth-
ods and components. The absolutely per-
fect system is like a flawless diamond—it
doesn’t exist. In your selection of individ-
ual items of equipment you will make a
great many compromises involving size,
convenience, cost, and endless other fac-
tors. No one can give you final and abso-
lute advice because, in the last analysis,
you yourself must judge the desirability of
results. However, some basic advice can
help you to avoid costly and irritating pit-
falls.

It is true that you may purchase at ran-
dom almost any amplifier, loudspeaker,
phonograph, radio tuner, and tape recorder
and combine them into a system that
will produce interesting—even pleasing—
sounds, but the total result may be far
from satisfactory. The. suggestions that
follow may seem simple and obvious to
many readers, yet some of the principles
are often violated even by people with con-
siderable experience in the field.

The components of any music reproduc-
ing system are connected in series—in a
chain—in such a way that the musical sig-
nal passes through (and is affected by)
each of them. The first link in the chain
will be a record player, a radio tuner, or a
magnetic tape player and the musical sig-
nal will originate, respectively, from a pho-
nograph record, a radio broadcast, or a
magnetic tape. The output of the device
being used will be applied to the input of
an amplifier. Usually, tone controls and
various methods of electrically changing
the character of the musical signal will be
incorporated in the amplifier. The output
of the amplifier is applied to a loudspeaker
which has the task of changing the electri-
cal energy into mechanical vibrations,
which in turn are transmitted through the
air to the ear. The theoretical objective is
to reproduce the sound, in such a manner
that the ear will observe it as similar in
every way to the original source. The prac-
tical objective is to reproduce the sound so
that it gives pleasure to the listener.

Bearing in mind the simple facts just set
forth, let us consider a method of determin-

14

The final assembly of the varlous sections
of a Hi-Fi system is not an easy task. There
are many relatively low-priced commercial
cabinets available to house all of your equip-
ment; however in most cases, if cost is not of
primary consideration, the assembly can be
made custom-built to fit your room decor. A
tew ideas of what can be done are shown.

—

ing the selection of components for an ini-

tial high-fidelity system, and a basis for the
selection of subsequent improved compo-
nents. Almost everyone will wish to make
some major changes in equipment after
having a chance to listen to a high-quality
music system in his own home over a sig-
nificant period of time. Consequently it is
almost always wise to keep the initial in-
vestment in each item modest.

It is desirable for most people to use a
record changer as the basic element to
start with, because the largest dependable
source of music to date is in the form of
disc phonograph records. This condition
may swing over in the direction of mag-
netic tape before long according to the an-
nounced plans of many of the major record-
ing organizations, but at present there are
only about ten companies making pre-
recorded tapes and complete libraries are
not yet available from the principal collec-
tions. At any rate, having selected a record
changer or tape recorder the maximum
quality necessary for the rest of the com-
ponents in the system may be determined.
It is clearly not necessary to have a loud-
speaker capable of reproducing 15,000 cy-
cles-per-second if the highest frequency
available from your records is very much
lower. It is not quite so obvious that a very
expensive loudspeaker system may actu-
ally be undesirable if the earlier links in
the chain are of lower quality and intro-
duce noise. A speaker system of moderate
frequency range may often eliminate con-
siderable noise that exists in the source of
signal in a given system. Many a high-fidel-
ity enthusiast has been shocked to find that
the addition of an extremely wide-range
loudspeaker actually reduced the total re-
production quality of his system.

The moral, of course, is that the units of
your system should be in the same general
quality range for optimum results and that
when you decide to purchase improved
components you should usually start with
the input equipment. As a practical mat-
ter even the general advice concerning im-
provement from the front end first must
be modified. It happens to be considerably
more difficult to design loudspeaker sys-
tems capable of reproducing very high and
very low frequencies than phonograph

(Continued on page 16)
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The choice of loudspeaker and cabinet must of necessity be left up to the final user. You
can spend anywhere from $30.00 to $700.00. There are no specific recommendations as to
which type (bass reflex. infinite baffle, corner horn, etc.) is the best. Your ear and pocket-
book will have to make the final choice. For the newcomer to the field of high-fidelity, it is
advisable to start with a good eightinch speaker and accompanying cabinet. The fun that
is obtained, should Hi-Fi be a hobby. is continuously to improve your system and obtain
the pleasure of noting the correspondingly increasing quality in your reproduction.

pickups, tape players, amplifiers, and the
like. Consequently most selections of ini-
tial equipment will include input devices
and amplifiers superior in response range
to the loudspeaker that seems comparable
in price range. Thus the very first im-
provement for any given system should
often be the loudspeaker. An excellent ex-
ample of the continual back-and-forth com-
promising that is likely to go on involves
your first effort to improve the low-fre-
quency response of your loudspeaker. Al-
most certainly this will result in amplifi-
cation of the rumbling noise generated by
the record changer motor and you must go
back and improve that condition, etc., etc.

Entirely aside from questions involved in
keeping the various components of your
system in the same general area of quality
it is important to recognize that there is
such a thing as obtaining greatly improved
results by using components together that
are suitably matched, in your specific in-
stallation. Unfortunately this problem is
not as simple as it sounds and it is not
entirely possible to predict that a given set
of components will turn out to be properly
and ideally matched for operation in your
home, for you. Each person’s taste varies,
the personal likes and dislikes in musical
sound for any individual will vary with his
total experience in listening, and further-
more the room in which you install the
equipment is actually a basic component
of the system and will affect its operation.

Every room has individual acoustical

16
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properties and because of its shape, the
materials used in walls and ceilings, the
floor covering, the furniture, and even the
number of people in the room at a given
time it will change the performance of any
music reproducing system. This is not
necessarily a disadvantage. In fact, by
properly choosing the components of your
system you may be able to take advantage
of the characteristics of your living room
in such a way as to obtain superior results
from relatively inexpensive devices. It is
not at all uncommon for some individual
to spend large sums of money on high-
fidelity components and find that a friend
who spent a fraction of the amount obtains
better and pleasanter music reproduction.
This does not mean that it is not possible
to obtain superior results with high-priced
components, but it does mean that the
problem is not so simple as the mere pur-
chase of expensive elements. The proper
selection of the elements of a high-fidelity
music reproducing system to operate in a
given home requires judgment and expe-
rience. Doing it yourself is interesting and
very rewarding. The way to start is to
select components of moderate cost, and
gradually become educated to the possibil-
ities of fine music in your home. If you
are willing to do some of the real work
yourself you can start off with a fine sys-
tem and still have a relatively small finan-
cial investment.

Clearly one of the first places that the
“do-it-yourself” man can save is in con-
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- PREAMPLIFIER

PREAMP PLUS
POWER AMPLIFIER

SPEAKER
OWER
AMPLIFIER

RADIC TUNER PLUS
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Photo diagram shows general wiring of a Hi-Fi system. Although a radio tuner, phono-
graph, and a tape machine are shown it is not necessary to include all three of these items.
Again, should cost be a factor, it is suggested that either the phonograph or radio tuner be
obtained first and then the others can be added to your system at a later date. Note
that there is a choice of obtaining the preamplifier and power amplifier as a single
unit or as separate items. The single unit is simpler in design and thereby less costly.

nection with cabinets. He may build the
equipment into bookshelves, or end tables,
or in specially designed cabinets. He will
be especially concerned with the cabinet
that houses his loudspeaker. The first prob-
lem, the first compromise, may well come
with the decision as to whether the loud-
speaker should be housed in the same cab-
inet with the balance of the equipment or
whether it should be separated. The facts
are definite, and simple, but the decision
may not be so easy in an individual instance.

Most people, in moderate sized homes,
resist the idea of mcre than one cabinet.
1t is entirely possible to build an entire sys-
tem, including the loudspeaker, into a sin-
gle cabinet and obtain excellent results.
However, among the limitations in the sin-
gle cabinet design is the fact that if good
low-frequency response is obtained then it
is very difficult to operate the machine at
satisfactory loudness levels without vibrat-
ing the input device (e.g., the record
changer) or the tubes in the amplifier so as
to cause the entire system to oscillate. The
actual result is a lcud and perhaps even
destructively violent vibration of the entire
system. A small but not unimportant point
is the fact that generally the position from
which you listen will be physically remote
from the cabinet housing the equipment
and if you adjust the controls for satisfac-
tory sound when you are standing next to
the cabinet containing the loudspeaker it
will not be satisfactory in the listening lo-
cation. With practice you will learn to
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solve this by making allowances in the ad-
justments but it is much more satisfactory
to set the controls when you are a fair
distance {from the loudspeaker location.
One solution to the cabinet problem is to
build everything into a convenient book-
case or similar arrangement. The loud-
speaker may be mounted in a wall between
two rooms, or in the wall of a closet or
stairwell. With the exception of certain
very special combinations of loudspeakers
and cabinet designs most installations will
turn out better if the loudspeaker is
mounted in a wall so that the back is com-
pletely isolated from the front, and yet the
size of the area behind the loudspeaker is
at least ten or twelve cubic feet. Few
homes can readily accommodate cabinets
of adequate size to produce ideal results
with conventional loudspeakers. The ex-
ception is the corner cabinet designs that
have been emphasized in recent years.
Many rooms have an empty corner suitable
for a loudspeaker cabinet. These arrange-
ments have the interesting property of
making the room operate essentially as an
extension of the cabinet and in effect the
listener sits in the center of a horn (the
room) to which the loudspeaker is coupled.
In any case, it is best if possible to find
some way physically to isolate the loud-
speaker from the balance of the equipment.
If you feel, at the beginning, that you
would like to spend a little extra money
1o make certain that at least one item in
(Continued on page 123)
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It’s Fun to Lay Out a Chassis

D>

‘AT ONE time the electronic experimenter

and home builder had to rely on used
chassis bases for most of his construction
projects. These were salvaged from dis-
carded receivers, second-hand amplifiers,
etc. and, in almost every case, many of
the holes could not be used, resulting in
an unattractive assembly.

Today, blank chassis bases are available
at most electronic parts jobbers and mail-
order supply houses. They come in all sizes
and shapes and most types are available
in aluminum-—a metal which is easy to
drill, punch, and bend.

When working with a blank chassis, it
is first necessary to prepare a layout show-
ing the location and size of every hole to
be punched or drilled in the chassis. This
layout must then be transferred to the
chassis itself before the work is started.
In some cases the home builder can follow
a prepared layout diagram which is part of
the project. In other cases he will have to
prepare his own layout.

Determine the basic layout by arrang-
ing all of the major parts, including tube
sockets, on top of the blank chassis. The
parts are then moved around until the
most desirable arrangement is found.
Measurements may then be taken and
recorded and a layout diagram prepared.
Since actual parts are used for this step,

i8

AmericanRadioHictory Com

Before punching holes in any
chassis, set the components on
the top of the chassis and
then arrange them for balance
and for shortest wiring leads.

proper clearances are automatically pro-
vided.

Certain “rules of practice” should be
followed when preparing a layout in this
manner. First, care should be taken not
to crowd large tubes, such as rectifiers
and power amplifiers, near electrolytic
capacitors or wax impregnated coils since
excessive heat may easily damage these
units. Tube sockets should be arranged
to provide reasonably short connections
between stages, but input and output leads
of amplifiers should be kepi well separated.

In general, power transformers, filter
chokes, and output transformers should
not be bunched together at one end of the
chassis. Try to keep these components
spread out enough to distribute the weight
evenly across the chassis. If the completed
equipment is to be mounted in a cabinet,
leave adequate space to provide good air
circulation and ventilation.

Try to visualize where volume controls,
switches, pilot lights, etc. will be located
on the edge or “apron” of the chassis and
allow the necessary space. Too often a
builder prepares a nice looking layout only
to find that a multi-section rotary switch
falls right over a tube socket, making the
unit difficult to wire. When working with
rf. equipment, receivers and transmitters,
a certain amount of interstage shielding
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Tools needed for laying out chassis: divid-

ers, center punch, small hammer, ° scribe,
combination square, and can of layout fluid.

may be required. Although it may not be
possible to decide in advance just where
such shielding will go, some effort should
be made to anticipate these requirements
and provide the requisite space.

Now the Chassis

The basic tools required for laying out
a chassis include a pair of dividers, a cen-
ter punch, a small hammer, a scribe, a
combination square, and a small can of
layout’' fluid. Not all of these items are
essential, but if all are available, you will
save time and trouble.

Since few commercial chassis are per-
fectly square, the first ster is to determine
the best or “squarest” corner of the chas-
sis from which to work. Hold the combi-
nation square against each corner of the
chassis to check it. Once the “best” cor-
ner is determined, make &ll top-of-chassis
measurements from the two sides compris-
ing this corner.

Next, coat the part of the chassis where
the layout is to be transferred with a thin
coat of layout fluid. This is a deep pur-
ple, rapid-drying liquid that is available
through industrial and tool supply houses.
If not available, a sheet of plain paper
may be attached to the chassis.

Center lines for the various holes are
then drawn directly on the prepared chas-
sis using the square and a scribe. Use only
enough pressure on the scribe to cut
through the stain and expose bright metal.
Too much pressure will result in a scratch
on the metal. If the paper is being used,
a sharp pencil, with moderately hard lead
(3H or 4H), can be used instead of the
scribe.

Where a single dimension is to be re-
peated several times, the dividers may be
set to this measurement and used to mark
off all similar dimensions. The final step
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Scribing the center lines for the various
holes on the chassis. A coating of layout
fluid on chassis provides working surface.

T

Using the center punch to start hole in a
chassis. The chcssis should be braced be-
low with block of wood to prevent denting.

5 it Ml

is to center-punch carefully each hole to
be drilled.

The center punch is held firmly at the
point to be marked and tapped lightly with
the hammer. Use only enough force to
make a distinct mark on the metal. Too
hard a blow will result in a large dent and
possible chassis deformation.

It is important to brace the chassis as
shown in the inset diagram above, since
hammering on an unbraced chassis is sure
to cause serious trouble.

Once drilling has been completed, the
layout stain can be removed with alcohol
and you are ready to proceed.

This same basic technique can be used
for all of your construction projects—
whether you are building a simple, one-
tube receiver or an amateur radio trans-
mitter. It is worth mastering because all
of your projects will then go faster when
you know how to lay out a chassis. END
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/_—-—\ ANGLE "A" : 0°
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HORIZONTAL

ANGLE "B" 1S GREATER THAN ANGLE "A"

©

The setup shown here is dangerous. The plane will stall easily
and abruptly whenever the nose starts up. and is also apt to
remain in dives or enter a death dive out of a spiral or nose
down maneuver. This is a trap many model plane fliers fall into
when they shim up the tail too much in an effort to stop stalls.

/ 7—!

HORIZONTAL
ANGLE "B" = 0°

ANGLE "A" IS GREATER THAN ANGLE "B"

Fore and aft stabilily of the airplane is greatest when the wing
is inclined at a slightly greater angle of incidence to the air-
stream than the stabilizer. Such a plane will resist stalls, re-
cover from stalls and dives quickly, and maneuver and loop well.

POPULAR ELECTRONICS
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By WILLIAM WINTER -
Editor. “Model Airplane News"

R/C PLANE

EGINNERS launching their powered air-
plane models on their first flights make
two mistakes. One is to use too much or
too little power, and the other, often the
fatal one, is to use too much fuel or too
long an engine run.

It is possible for the plane to fly erratical-
ly and finally, uncontrollably, on an early
test flight, and still remain in the air to
drift away and be lost. Test flights should
be short. The amount of power is most
easily controlled by opening up the needle
valve for a rich mixture, recognized by a
smoky exhaust. This assumes that the en-
gine uses a glow plug. If it is a diesel en-
gine, back off the head to abtain a rich mix-
ture; for ignition engines, retard the spark.
It is hard to say exactly what power would
be required but, if one had to guess, about
two-thirds would be best under average
conditions.

Another possibility is to place the propel-
ler on backwards, letting the engine “rév
up.” This cuts effective thrust by a third
or more.

Before attempting to fly the plane, run
off a measured amount of fuel and time the
engine run. You don’t want more than a
minute, and remember, if you decide to lean
out the needle valve the same armount of
fuel may double the engine run. A fuel
shut-off device is desirable for first tests;
back up the device with a limited amount
of fuel.

There are many pros and cons as to
whether the radio should be operative on a
beginner’s first test flight. Chances are the
radio will be a help.

We'll assume that you have made the
necessary ground checks, flight checks, etc.
Holding the plane as described in last
month’s article, run at a moderate speed
(a very slow run if the plane is light and
there is any wind) into the wind. When lift
is felt, push the plane forward as you re-
lease it, with the nose ever so slightly above
the horizon. You should follow through and
use a smooth technique, the same as you
would in golf.

While it is essential to handle glide and
power-on adjustments separately, it is not
always possible to distinguish between the
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You can avoid a lot of grief and
lost airplanesiif you will follow the
practical hints for adjusting and

flying your R/C plane given here.

two in a short first test flight, especially
under exciting circumstances. However, if
the plane is high enough to glide when the
engine stops, try to remember whether it
glides too slowly, stalling or appearing to
“mush” or falter; or whether it seems to
dive ever so slightly. Did it want to turn
of its own accord?

Continue to refine the adjustments begun
in the hand glide tests, described in last
month’s article. It is essential to work out
glide trim first, if at all possible. If the
plane was not in danger of cracking up or
getting out of control under power, ignore,
for the time being, the power-on adjust-
ments and perfect the glide trim. But if
the ship was in danger under power, take
the bull by the horns and affect any adjust-
ment that will enable you to get it into the
air well enough to observe and evaluate its
performance. For example, if the plane
turns wildly to the left under power, skim-
ming the ground, adjust the rudder slightly
to the right (perhaps 1/16 inch on a small
plane, % inch on a large one). If the plane
turns to the right, use left rudder. Natural-
ly, rudder adjustments affect the glide path,
but the thrust line (an imaginary line
drawn through and parallel to the shaft of
the engine) can be offset to one side or the
other on subsequent flights, at which time
the rudder would be readjusted to normal.
Everything is aimed at getting a look at
the glide.

Thrust Line

After the glide is reasonably correct, be-
gin to make thrust line adjustments on sub-
sequent short flights, tilting the engine up
or down, left or right, as required to offset
the model’s power-on tendencies.

If the plane turns under power to the left,
the thrust line would have to be inclined
to the right. If the plane noses up when
the engine runs, but glides perfectly, the
thrust line will have to be tilted down, to
pull down the nose. The latter is called
downthrust. If, under power, the plane
noses down, the thrust line should be in-
clined upward. Downthrust usually is re-
quired.

All' adjustments should be made minutely
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Observe very carefully how the plane behaves during its first hand-launched glide. The proper
glide path is straight, smooth, and without dips until the plane strikes on wheels. If the plane
dives slightly (B), increase the angle that the wing makes with the airstream, or decrease the
angle of the stabilizer. In severe cases, move the weights in the plane backwards. If the plane
stalls (C) or (D), increase the positive angle of the tail, or move weights forward. Be certain
when you launch the plane that you do not throw it nose up, or too fast, especially in high
winds, as this will produce a false stall, giving you an incorrect idea of the model’s performance.

and progressively on repeated trials. Down-
thrust is imparted to a radially mounted
engine by inserting washers between the
rear crankcase cover, at the top, and the
firewall. The washers may be slid onto the
mounting bolts. In the case of a beam
mounted engine, put the washers between
the mounting lugs and the bearers at the
rear of the engine and, again, the washers
may be slid onto the mounting bolts.

Bit by bit, the plane can be trimmed per-
fectly. Don’t expect miracles. Walt Good,
several times winner of the National’s ra-
dio-control event, once took over 100
flights to trim out his famous “Rudderbug”
exactly the way he wanted it.

Only when unquestionable control can be
had all during the flight, should you in-
crease the motor run. Two to three min-
utes is maximum for safety on the first
few dozen flights.

The operator can do much to smooth out
a rough flight by careful use of the rudder.
Stalls, for example, can be alleviated by be-
ginning a turn. The rudder should be ap-
plied as soon as it becomes evident that the
plane is going to nose up. Control action is
more effective at high speeds; it is usually
absent at the point of stall. A plane may
be stalled due to a hard launch, especially
into the teeth of a wind, or after recovery
from a spiral or‘any descending turn, or
upon turning sharply into the wind. A
straight ahead, nosing-up action, is a dead-
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end street; if the plane can be turned slight-
ly by applying the rudder at the crucial
moment, a zoom or stall will be converted
into a climbing turn, dissipating the excess
speed. Excess speed simply means excess
lift, followed by a stall.

Just as some auto drivers have a heavy
foot, and others a light touch, so do some
people tend to over-control a radio model
by forcing it to do things. A heavy hand on
the switch prolongs turn entries until the
nose of the plane is screaming earthward.
When the control is finally relaxed, a zoom
results. This makes for roller coaster fly-
ing, with narrow squeaks on every flight.

Try to develop a light touch, stay re-
laxed, don’t get rattled—it’s only a model,
remember? Begin a turn, when it looks
steep allow the plane,to recover, then re-
sume the turn. The gentler the flying tech-
nique, the fewer out-of-control flights.

For some strange reason it is always
easier to maintain good control of a plane
that is going away from you, out in front of
the transmitter, than it is when the ship is
downwind and plodding up behind you.
Maintain as much distance upwind as pos-
sible, recovering ground after every maneu-
ver. Once the plane is downwind, a skilled
hand is required to bring it back with sure-
ty. In a strong wind the plane can be flown
out a quarter mile or more, with the assur-
ance that it will glide back downwind into
control again if anything goes wrong. Or at
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least, the chase will be shortened. The im-
portance of remaining upwind cannot be
overemphasized to the beginner.

Some Tips

Every flier sooner or later gets himself
into hot water. The flier with a little ex-
perience may get to stunting too close to
the ground, then finds that everything he
does magnifies his difficulties. Or the be-
ginner may become excited, turn wildly
from side to side. The answer? Relax. The
plane is inherently stable and will recover
by itself. When it gets right side up and
begins to climb, it will slow down and con-
trol may be resumed.

Here's another tip: a plane that is
trimmed to glide well on a calm day may
stall on a windy day. If trimmed on a
windy day, it will glide too fast or even
dive on a calm day. Rudder control that is
adequate in calm weather may be inade-
quate in a wind. This sometimes fools the
flier into thinking he has lost control. In
the wind, the same control must be held
longer to obtain an equal reaction. It is
wise to know how thick a shim it takes to
alter a stabilizer angle from windy weather
to calm weather trim, or vice versa.

The location of the center of gravity of
the plane greatly influences the flying char-
acteristics of the plane. The CG should be
located no greater than 40% of the chord
(width) of the wing back from the leading
edge of the wing. The model can be flown
successfully with the CG as much as 50%

back on the chord, but the further back the
CG is located, the stronger the tendency
for the plane to rear up on turning into the
wind, or on coming out of fast turns. For-
ward CG positions are associated with bet-
ter wind penetration. In fact, some builders
place the CG so far forward that a negative
angle in the stabilizer becomes necessary
to hold up the nose during the glide.

While everything that is known about
flying an R/C plane cannot be condensed
into two articles, the fundamentals de-
scribed in this article and last month’s will
help you get into the air successfully. Once
the plane is flying reliably, there is a co-
ordination exercise that will quickly give
you the feel of the machine. With plenty
of altitude, hold a turn for an eighth to a
quarter of a circle, then reverse the direc-
tion with opposite rudder, passing by the
original heading to a point a similar dis-
tance on the other side of the heading. Keep
repeating the maneuver “S-ing” upwind.
As you gain confidence, hold the turns
longer and longer, and you soon will learn
how to fly the ship out of any predicament.

Another valuable exercise is to make
wide, shallow circles, by repeated applica-
tions of the rudder in the same direction.
This will teach you how to avoid unwanted
rudder positions in the popular self-neutral-
izing escapements, as well as how to make
turns without loss of altitude or picking up
excessive airspeed. Repeated short flights
is the way to learn safely.

Easy does it. END
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Adjusting the thrust line of the engine in the plane.
Side thrust is used to compensate for turning tenden-
cies under power. Right thrust shown above. is typ-
ical as virtually all R/C models tend to turn to the
left slightly under power because of propeller torque.

/—\ .

Detail of radial mounted en-
gine indicating place to insert
washers to obtain downthrust.

©

Downthrust, shown here, is used to keep nose from
rising and plane from stalling under power, only
when the plane glides level when not under power.

Beam-mounted engine detail show-
ing how to get downthrust.
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F YOU are one of the million owners of

the diversified high-fidelity tape or wire
recorders, you, no doubt, have found as we
have that a recorder is an ingenious mech-
anism which can do double or triple duty
for play as well as for its more practical
purposes. We have found it can be a per-
sonal album of familiar voices, a family’s
unforgettable record of special events, a
great aid to our children’s growth, and a
secret method of self improvement.

Our tape recorder has traveled thousands
of miles, performing brilliantly for the most
part, although there have been times when
I wished I were dead or could crawl under
the carpeting because of it. You see, our
recorder was purchased primarily as a de-
vice to be used in my work as a feature
writer. I record my interviews with the
familiar personalities of television, radio,
and the stage. The taped interviews are
later transcribed to paper. It has been a
most satisfying method inasmuch as my
shorthand 'is impossible, and I like being
able to carry on a natural, fluent conversa-
tion sans ringbinder and pencil. I have
found it a sincere, look-him-in-the-eye sys-
tem. I was told by Mel Spiegel,/ Arthur
Godfrey’s publicity director, that I was the
first to enter the confines of CBS’ Press De-
partment to do the interviews with a tape
recorder. Since then, many other inter-
viewers use the same method.
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By CELIA WEBSTER

The gruesome experiences have been out-
numbered by far by the more pleasant ones,
but in the few years that I have been oper-
ating my “little monster,” I have burned
out the generator in the Times Building
(d.c. current is death to my recorder), 1
have ruined a few tapes, once by dislodging
the microphone connection, another by al-
lowing a subject to hold the mike, still an-
other by forgetting to turn on the volume
control until the interview was half over.
I have also erased when I thought I was
recording. All of these were careless mis-
takes, my own fault, not that of the re-
corder, and I know, not uncommon to any-
one who has operated a tape recorder for
any amount of time.

We have found that this practical ma-
chine can be fun at home too. Mahy times
we have turned it on to record family
events, and holidays when our children,
Jimmie, age 11, and Susie, age 8, first en-
joy that magical moment of seeing their
presents under the Christmas tree at 6 a.m.
on Christmas morning. Jim and I, sleepy
parents though we may be at that time,
can replay the kiddies’ delightful chatter
later when we are fully awake.

A few years ago, when Jimmie was in
second grade, he expressed the desire to
join the school band. His father and I sug-
gested he put in his name for one of the
school-owned clarinets. If he liked it, we
would invest in one later. We thought the
clarinet would be noisy enough for a seven-
year-old, and it would be easy for him to
blow. When he put in his request he found
that the music department was fresh out of
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clarinets, and all that remained was one
trumpet. He arrived home from school, his
small, black satchel clutched in his hand.
Once inside the door, he darted to the near-
est table to open the Precious case to dis-
play his newly acquired noisemaker. If you
have never witnessed a seven-year-old at-
tempting to blow a trumpet for the first
time, you haven’t lived! Jimmie's big blue
eyes popped, his cheeks bulged, the chords
of his neck grew taut, and his small, cheru-
bic face became a brilliant pink. I turned
on the recorder. The shrieks emitted from
the shiny brass trumpet were ghastly, and
we can play the tape made that day to
prove it. Though the bout with his musical
talents, of which I'm afraid there is little,
were short-lived, we taped his progress
each week.

We finally agreed with Jimmie (who
hated to practice), his teacher, and the re-
cording machine, that maybe he should
have waited for the clarinet.

Many of our friends own tape recorders
and have found novel and interesting ways
to utilize them.

For example, the Martins received their
recorder as a Christmas gift from their son
and daughter-in-law who now live on the
West Coast, and have a recorder too. The
Martins Jr. and Sr. exchange tapes by mail.
It costs but a few pennies parcel post to
hear the familiar voices of their loved ones
with thousands of miles separating them.
There is no excuse now for not writing. It
is effortless to set up the machine and talk
to it. The elder Martins derive great
joy from hearing the childish voices of their
grandchildren.

Many tape recording machines find them-
selves very important pieces of equipment
in the homes of the people in the entertain-
ment field.

Comedian Red Buttons has his recording
machine set up in his bedroom. At times,
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suffering from insomnia, Buttons finds that
some of his best ideas for television rou-
tines invade his mind when he is half
asleep. When ideas pop into his head, he
quickly turns on his recorder and registers
the thought for future use.

Ventriloquist Paul Winchell has found
that he can time his television sketches
almost to the second with his tape record-
ing machine. He can tape, erase, add to,
and edit, before he gets to the television
studios for the scheduled rehearsals of his
show.

Last year at our annual Christmas party
in Lakewood, Ohio’s Church of the Ascen-
sion, the children were shown slides which
told the story of ‘“The Littlest Camel.” Ar-
rangements had been made beforehand to
tape record the story. The tape was made
upstairs in the church. The Reverend Dr.
Stuart Cole read the enchanting story while
the organist played an appropriate musical
background. When shown on the day of the
party, the results were near professional.

Many humans become frightened and for-
getful when facing an audience. The tape
recorder has come to the aid of our Cub
Scouts when they put on their sketches at
the monthly pack meetings. The_local den
parents have found that their thespian
charges do a much better job if their offer-
ing is put on tape and the recorder set up
at the pack meeting. The children go
through the motions, and the continuity is
letter-perfect, the audio can be heard

(Continued on page 124)
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NE of America’s latest secret weapons

is the new version of the Sniperscope.
Used during World War II, this infrared
electronic device provides a clear image of
distant scenes. under conditions of total
darkness. Mounted on a weapon, its effec-
tiveness is literally deadly to the enemy.

The device consists basically of an infra-
red light beam and an electronically op-
erated telescopic sight. Together, these two
units convert an invisible image into a clear
“picture.”

The infrared source resembles a fog light
whose glass face has been painted biack. It
is mounted above the barrel of the gun.
The telescope is mounted above the rear
sight of the weapon. Both units are con-
nected by means of a cable to a small
power supply carried on the user’s back.

A fighter armed with this device aims in
the general direction of the suspected tar-
get, turns on the power supply, and sights
through the telescope. He then moves his
weapon back and forth across the field until
the enemy is sighted. Through the Sniper-
scope the target appears to be spatlighted
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in a light Beam of greenish hue. The soldier
then focuses the telescope to give the clear-
est images, and presses the trigger.
Companion piece to the Sniperscope is the
Snooperscope. The latter uses the same in-

.4 frared instrument but not in conjunction
" with a weapon.

The telescopic device is
mounted on a hand grip with the infrared
unit mounted directly below the telescope.
This unit is similarly powered by a portable
power supply carried on the back. During
the war, the Snooperscope was used to di-
rect gun fire and for signalling.

This “night sight” device works as a re-
sult of the combination of electronics and
optics. It depends on phototubes and filters
to cut out visible light and transmit only
the infrared portion of the spectrum. The
telescope receives reflected invisible infra-
red images at the front end and converts
this radiation into visible images that are
received at the eyepiece.

For the eye to see the scene illuminated
by infrared, a special tube, similar to the
1P25 image tube, is used. It operates as a
combination ‘iconoscope-kinescope.” The
lenses project the incoming infrared radia-
tion upon a photo cathode in the *icono-
scope” end of the tube. As this screen is
sensitive to infrared light, it emits electrons
when exposed to such radiation. These elec-
trons, in an image of the scene illuminated
by infrared, pass through a series of elec-
trodes and strike a fluorescent screen in the
“kinescope” section of the tube in such a
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manner that the human eye can see a green-
ish picture of the original scene. The elec-
tron lens systems and the accelerating
electrodes increase the sensitivity of the
tube, causing the picture on the screen to
be brighter and to have greater definition.

Recent improvements on the Sniperscope,
accomplished at the Engineer Research and
Development Laboratories at Fort Belvoir,
Virginia, are intended to allay some of the
criticism made by troops using the instru-
ment in combat. For instance, two methods
of reducing the Sniperscope’s weight are
under study : one involves smaller and more
dependable batteries; the other would be
the use of equipment that could eliminate
the battery and light source as parts the
soldier would have to carry.

Development of new battery charging
kits is also under way. This would simplify
the recharging of batteries used not only
for the Sniperscope but in any field device.

Greatly increased ranges are made pos-
sible by the improved model which now em-
ploys an image tube that operates at 20,000
volts as compared with the 4000 volts of
the earlier model.

The more rugged construction and sim-
pler operation of the new weapon will re-
duce by almost 50 per-cent the maintenance
problems met in the old model. The new
model can be maintained completely in the
field. Also, a new electronic maintenance
shop is now being tested for its servicing
ability and should be ready for operation
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soon. Actually, considering its delicate
mechanism and sensitive construction, the
Sniperscope is more rugged than might he
expected—more so than many electronic
devices.

Finally, a means for more accurate aim-
ing is being developed. This consists of a
projected illuminated and adjustable reticle
(graduated horizontal and vertical scales
for accurate judgment of targets). The re-
duction of operator adjustments from four
to two also permits simpler operation.

Suggested applications of this equipment
for civilian purposes include navigation for
ships and other surface craft. Use of the
Snooperscope could permit officers and look-
outs to see a considerable distance with less
eye fatigue on the darkest nights. Obstacles
could be detected at sufficiently great dis-
tances to prevent collisions. The Army has
tested this equipment on other vehicles,
such as locomotives, during hours of total
darkness. Police departments have ex-
pressed an interest in the device as a crime
detection and prevention aid.

Regardless of its future, the Sniperscope
is a tribute to American “know-how” and
is bound to make as many friends of those
who use it as it will discourage enemies at
the wrong end of it. END

Photograph and information on improve-
ments in the Sniperscope. courtesy of “The
Military Engineer,” Col. F. H. Kohloss, Ed.
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Fig. 1. Miniature vacuum tube dwaris the transistor
which can replace it. Later models are even tinier.

[ R T

Fig. 2. A cutaway view of
a point-contact transistor.
Note two “cat’s whiskers™.

_ Meet the Transistor

EMITTER ﬂ; -

TOR EMITTER COLLECTOR

Fig. 3. (A) Basic transistor agmplifier. (B)
Symbol for an “n-p-n” junction transistor.

N

EW electronic inventions have captured

the public’s interest as has the devel-
opment of the transistor. This device,
although requiring but 1/1000th the power
and a small fraction of the space of a vac-
uum tube, may be used as an amplifier, de-
tector, or oscillator and is thus capable of
handling many of the jobs that vacuum
tubes are normally employed to do. In ad-
dition, since the transistor has no filament
to burn out and because it operates at
comparatively low temperatures, it has a
life expectancy from 10 to 20 times greater
than the average tube.

For these reasons and because of its
small size (see Fig. 1) it has virtually
replaced tubes in the manufacture of hear-
ing aids. It is also being used in military
equipment, specialized communications
gear, and in certain types of instruments.
Eventually it will be used in portable re-
ceivers, home radio and TV sets, and auto
receivers. Tiny transistorized ‘“wristwatch”
and pocket-sized transmitters and receivers
have already been built experimentally and
offer commercial possibilities.

Transistors are made possible by the
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A tiny component that will
revolutionize the entire
electronics industry—can

operate from dry cells.

electrical properties of a group of materi-
als known as semi-conductors, consisting of
substances which may act either as con-
ductors or insulators, depending on their
physical conditions. Germanium, silicon,
and selenium are the most popular semi-
conductors, with germanium being used
almost exclusively in the manufacture of
transistors.

In a normal conductor, such as copper or
silver, current flows when an electrical
voltage is applied to the material causing
a movement of free electrons through the
substance. In a semi-conductor, the appli-
cation of voltage alone may not be suffi-
cient to initiate current flow—some other
pHysical condition may be necessary such
as the presence of light, heat, or of an ad-
ditional electrical field. The current flow,
when it does take place, may consist not
only of the movement of free electrons but
may also include the movement of elec-
trical “holes” through the material.

A “hole” is formed when an individual
molecule loses an electron. The molecule
lacking an electron may pick up one from
a nearby, electrically neutral molecule,
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thus leaving the second molecule with a
hole and a net positive charge. In this
way, the hole may travel through the sub-
stance, jumping from molecule to mole-
cule and producing a current flow which
acts just as if it consisted of movement of
positively charged particles.

Although current flow through a partic-
ular substance may consist of a movement
of both holes and electrons, if the current
flow is made up primarily of a movement
of holes, the material is called a “positive-
carrier’” or p-type semi-conductor. If the
current flow is made up primarily of a
movement of electrons, it is called a “neg-
ative-carrier” or n-type semi-conductor. A
transistor is made up of a combination of
these materials.

Types of Transistors

Transistors are usually divided into two
basic types, depending on their method of
construction, i.e., the point-contact and the
junction types. A cutaway view of a
point-contact type is shown in Fig. 2 while
a junction type is illustrated in Fig. 4.

A point-contact transistor consists of a
small cube of semi-conductor material with
two fine wires or ‘“cat’s whiskers” contact-
ing its surface. Electrical connections are
made to the semi-conductor, called the
“base”, and to each of the two contact
wires—one of which is called the ‘“emit-
ter”, the other the ‘collector”. If n-type
semi-conductor material is used, it is called
an #n-base point-contact transistor. Small
p-type areas are formed under the con-
tact wires during manufacture. If p-type
material is used in the base, the transistor
is a p-base unit, and small n-type areas
are formed under the tips of the contacts.

A junction transistor consists of a “sand-
wich” of two types of semi-conductor ma-
terial, with the inner layer of different
material from the two outer layers. The
basic construction is shown in Fig. 4. If
the inner layer is of p-type material, the
unit is called an n-p-n junction transistor
—if of n-type material, a p-n-p transistor
results. The n-p-n type is shown in Fig. 4.
Electrical connections are made to the
two outer layers and to the inner layer of
the “sandwich”, with terminals identified
as “emitter’”’, “base’”, and “collector”, just
as in the case of the point-contact type.

How Transistors Work

Operation of the transistor may be un-
derstood by referring to a hasic transistor
amplifier circuit (see Fig. 3A). An n-p-n
junction transistor is used.

In operation, the emitter-base circuit is
“biased” by battery B, in such a way that
a low resistance is offered to the flow of
current through the n-p emitter-base junc-
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tion. The collector-base circuit, on the
other hand, is biased with reverse polarity
by battery B. and offers a high resistance
to the flow of current, in fact, current flow
can only take place through the p-n base-
collector junction because of the excess of
electrons produced by the current flow in
the emitter-base circuit.

If a signal is applied to the input ter-
minals (across R:) the variations in the
emitter-base current which result will
cause a variation in the number of free
electrons in the basc, with resulting
changes appearing as an amplified signal
across R. In practice, the emitter and
follector currents may be on the samc
order of magnitude, but a considerable sig-
nal power gain is obtained since the col-
lector circuit represents a high impedance
while the input (emitter-base) circuit rep-
resents a low impedance.

Operation of a p-n-p transistor amplifier
is similar except that conduction in the
base-collector circuit is principally by
means of “holes” instead of electrons.

The schematic symbol used to identify
an n-p-n type transistor in wiring diagrams
is shown in Fig. 3B. The base is repre-
sented by a straight line, with the emitter
and collector terminals identified by slant-
ing lines to the base with the emitter fur-
ther identified by an arrowhead pointing
away from the base.

The p-n-p type transistor is wired direct-
ly opposite from the #n-p-n type, that is,
the collector voltage is negative while the
emitter voltage is positive. The symbol for
the p-n-p type is identical to that for the
n-p-n except that the arrowhead points
toward the base instead of away from it.

In this article we have discussed the
basic principles of transistors and ex-
plained how they can be used in a simple
amplifier. Subsequent issues will describe
other amplifiers as well as detectors and
oscillator circuits using transistors. END

Fig. 4. Diagram and photo of an “n-p-n”
junction transistor. Note changes from Fig. 2,




Build this
“2.Way’’

Electronic

Metronome

IF YOU’'RE interested in music, you’ll en-
joy building and using this electronic
metronome—or, if you don’t play an in-
strument yourself, you can build the metro-
nome for the talented member of your fam-
ily or for a friend.

The metronome shown is extremely com-
pact, only 3“x4"x5" over-all, yet it contains
its own built-in loudspeaker and will op-
erate on both a.c. and d.c. line voltage.
You'll like its unique “two-way” action, for
not only does the metronome beat out the
time with distinct “plops” from its loud-
speaker, but a small pilot light flashes on
and off with each beat, permitting you to
keep time in a room full of other musicians,
whose music would otherwise drown out
the beats.

Construction Hints: The parts you’ll need
for the project are given in the parts list.
You'll be able to pick up all the items need-
ed at your local radio parts distributor; no
surplus or “trick” parts are required.

A standard 3” x4” x 5” “Minibox” is used
for housing the metronome. A 2” diameter
hole is required for the PM loudspeaker.
Locate the speaker mounting holes by
holding the speaker against the case and
marking hole locations with a scribe.

Punch a 1” hole in the top of the case for
the vent hole snap plug. Another 1” hole
is punched in the back of the case, near
the bottom, and the second vent hole snap
plug inSerted. When the unit is assem-
bled, the two vents, together, give a
“‘chimney” cooling effect.
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This metronome for musicians gives both an
audible and a visible indication of beats.

After you've finished the machine work
on the case, you can apply decorative mu-
sical decals. These are available at radio
parts distributors as “Trademark” decals.

An ICA No. 29082 aluminum chassis can
be cut down to make the chassis base
shown, then holes can be drilled and
punched for mounting the octal socket and
the output transformer. The only critical
dimensions are for the hole for the pilot
light bracket; it is used for mounting the
chassis to the case.

If you prefer, you can bend a simple
chassis out of sheet aluminum, thin brass,
or steel. Over-all dimensions are not crit-
ical, as long as the chassis will fit within
the “Minibox”.

Mounting the Parts: The ‘“Rate” control
(with “On-Off” switch) and loudspeaker
are mounted on the front panel; other parts
are mounted on the chassis. Use a piece of
flocked screening over the Iloudspeaker
opening for protection.

Bend one of the output transformer
mounting lips so that the transformer may
be mounted in a vertical position.

Mount an insulated “tie-point” below
the chassis and use this for all ground con-
nections; do not ground to the chassis or
case at any point.

Wiring Suggestions: As can be seen by
reference to the schematic and pictorial
wiring diagrams, the circuit is simple and
straightforward. A “blocking oscillator” is
used to drive a loudspeaker directly, with
power obtained from a conventional half-
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R:, Re—100.000 ohm. /> w. carbon res.

Ri—5 megohm carbon pot. with switch, Si (""Rate”’
control)

R;—470 ohm, 2 w. carbon res.

C—2 utd., 200 v. metalized paper capacitor

Cs, Cs—20/40 ufd., 150 v. dual elec. capacitor

S—S.p.s.t. switch on Rs (""Power’’)

Ti—4-watt universal output transformer (Merit
# A-2900)

V—117L7 /M7 tube

NE—NE-51 neon bulb

SPEAKER- -2 PM loudspeaker (Cinaudagraph No.
P2AT)

Other parts you’ll need: octal tube socket; pilot
light jewel and bracket; line cord and plug;
rubber grommets; two 1”’ vent hole snap plugs:
knob; dial plate; 3”x3” square flocked screen-
ing for speaker; 3'x4”x5” metal box (Bud CU-
2105); small chassis (cut down fram ICA # 29082,
4”x3g""x1”’ chassis base); terminaol strips; wire;
soider; machine screws and nuts;, etc.

SPEAKER

N7L7/M7
Vi

P

~ Sl
= _ P o

The schematic and pictorial wiring diagrams shown on this page, and the photo-
graph above, will help you in wiring and assembling the electronic metronome.

SPST POWER

SWITCH (S]) ON

RATE CONTROL
(R3)

1/‘/ OCTAL
. SOCKET
WILTIMT
TUBE

dl Vi
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This view of the subchassis shows how one of
the lugs is bent to mount the transformer.

wave rectifier circuit. The neon bulb con-
nected across half the output transformer’s
primary flashes with each “plop” in the
loudspeaker.

You’ll find it easier to wire as much of
the main chassis as possible before final as-
sembly, permitting the leads to the front
panel to hang free temporarily.

Once the wiring is completed, double-
check each connection for possible errors.
And, since the wiring is quite compact,
make sure there are no accidenial shorts
between leads and components.

The pilot light bracket is used for mount-
ing the chassis to the front panel.

With the back of the case in place, the
completed metronome looks almost like a
factory-built piece of equipment. Its per-
formance will easily equal that of commer-
cial units.

Circuit Modifications: With the parts
values given, the beat rate can be varied

The metronome with all wir-
ing completed, but before the
two sections of the cabinet
have been fitted together.

from about 1 beat every 4 seconds to about
15 per second (from about 15 to 900 beats
per minute). This is a much wider range
than is normally required. To reduce the
maximum beat rate, increase the value
of R..

If you wish to reduce the range covered,
replace R; with a 2 megohm or 1 megohm
potentiometer, changing C; until the de-
sired range is obtained. Increasing the value
of C: will reduce the beat rate, decreasing
its value will increase the beat rate.

On the other hand, if you have a special
application where you require a wider
range, replace R; with a 10 megohm poten-
tiometer and reduce R. to 47,000 ohms.

Calibration and Use: With the wiring
completed and checked, and the 117L7 tube
in place, plug the unit into a wall outlet
and turn it “on.” Allow about a minute’s
warm-up time. Don’t be surprised if the
unit “squeals’” as it starts to warm up, grad-
ually changing from a squeal to a series of
“plops”; this is normal for a blocking oscil-
lator.

In addition, since the electrolytic capac-
itors used in the power supply will hold
their charge quite well, and the 117L7 tube
takes a little time to ‘“‘cool”, the unit may
continue to operate for several seconds
after it has been turned “off.” Again, this
is normal and does not indicate a defect.

You'll probably want to calibrate your
unit once it is completed and tested. You
can do this job by using a stop-watch to
check the number of beats per minute ob-
tained at each sectting of the “Rate” con-
trol.

The final calibration may be a chart list-
ing the dial reading and beat rates or, if
you prefer, you can make up a special dial
plate for the unit out of cardboard, mark-
ing the beat rate directly on the dial plate.
If you make up your own dial plate, protect
it with two or three coats of plastic or clear
lacquer after you’ve made the calibration
markings. END
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ARGEST of its kind in the world is the

new a.c. netwark calculator shown above.
Built and put into service by the Westing-
house Electric Corporation at its East
Pittsburgh plant, the ealculator is designed
to accommodate the largest interconnected
systems and power pools that are in exist-
ence today. There are a total of 680 circuit
components for representing generators,
transformers, transmission lines, and loads.

The purpose of the calculator is to simu-
late electronically actual power generating
and distribution systems, and to provide in-
formation regarding operating conditions
and results. A power utility company, for
instanee, could use it in planning a new in-
stallation or in modifying an existing set-
up, since the calculator would “predict”
what would happen if certain changes were
made.

January, 1955

The World’s Largest
Network Calculator

Newest feature of the calculator is indi-
vidual load regulation for the 36 generator
units. A preset value of walt output can be
held on each gencrator unit, irrespective of
the rest of the system. As a result of this
feature, electric utility systems set up in
miniature on the device can be operated
much like their prototypes; a fixed load is
set for each generator in the system except
the “swing” unit, which is adjusted to take
up the slack. This saves many time-con-
suming adjustments previously required to
divide load properly among calculator gen-
erators.

All circuit components can be measured
from either of -two instrument desks. The
calculator can be divided into two complete-
ly separate units for handling smaller prob-
lems.

The new calculator replaces an earlier
model built in 1942, which replaced a still
earlier one installed in 1929. The calculator
is available on a rental basis to electric
utility and industrial companies. END
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Fig. 1. A scribe and straightedge are used to lay out
a basic pattern on sheet metal. Layout fluid is used.

CHASSIS
DEPTH
q"!
0
25
2
Fig. 2. Baslc layout
pattern for channel- ploviliinle pECEY Sl e BEND Dr ON
type of chassis base. >._oon[r’-:c- LiNES

BASIC LAVC_JUT

CORNER ANGLES ARE 45°

Fig. 3. A box.type chas-
sls is made using a
layout of this type.

l'

BASIC LAYOUT
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AFTER BENDING

WIDTH OF
1P DESIRED.

.
AFTER BENDING
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A pair of hand shears are used to cut
following the scribed lines.

Fig. 4.
the sheet metal,

Fig. 5. Two of the basic sheet metal bends, the
“right angle” (left) and “radius” (right} bend.

Bend and Form Sheet Metal

HETHER you want to shape a simple

bracket or shield or make a “custom”
chassis for a large television receiver, you'll
need at least a nodding acquaintance with
sheet metal bending techniques.

The first step—no matter what you are
planning to build—is to lay out the pattern
on a piece of sheet metal. Use the special
“layout fluid” to stain the metal, then mark
the pattern desired using a scribe, straight-
edge, and square, as shown in Fig. 1.

If you're making up a chassis, you can
use one of the two basic patterns shown
in Figs. 2 and 3. The layout pattern for a
channel type chassis base is shown in Fig.

Fig. 6. How a special sheet metal tool can be
used to bend a small, Hghtweight chassis.

m e ,_—‘_ -,..-’__\ .
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2, while a box type chassis layout is given
in Fig. 3. Choose dimensions to suit your
own requirements.

Several modifications of the basic pat-
terns are possible to meet special needs.
The lips may be omitted, for example. On
the other hand, if considerable strength is
required, additional lips along the sides may
be provided for the channel chassis. In the
case of the hox chassis, an extra lip may be
left on each apron, to be lapped over and
welded or holted to the adjacent side after
bending.

When the basic layout is completed, cut
out the pattern. Hand shears may be used

Fig. 7. Using the same special tool to bend «a
larger chassis by making repetitive bends.
o —p = - =
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Fig. 8. Bending sheet metal in your bench vise.

to cut thin metal, as shown in Fig. 4. Use
a hacksaw, a jig .saw, or a notching punch
for cutting heavier metal. If tube socket,
transformer, or mounting holes are needed,
they should be made at this time, unless
you are making up an assortment of
“stock” chassis or brackets for future
use.

Two basic sheet metal bends are shown
in Fig. 5. The sharp “right-angle” bend
shown at the left may be used with thin,
soft metals. The curved ‘“radius”’ bend
shown to the right is mandatory for thick
material and harder metals to prevent
cracks and breaks in the material.

A standard sheet metal tool may be used
to make small chassis bases and brackets
as shown in Fig. 6. Work the metal against
a smooth, flat, hard surface. A workbench
top is suitable if covered with hardboard
(such as Masonite). Be sure the metal is
grasped tightly by the tool before applying
pressure to make the bend.

Such a tool may also be used to make
larger chassis bases by making repetitive
bends, as shown in Fig. 7. Advance the
tool along the metal after each partial
bend, allowing plenty of overlap. In this

Fig. 10. A press-brake can be used but it
requires application of heavy pressure.
. oy
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Fig. 9. How special sheet metal “brake” is used.

manner minimum distortion is introduced.

You can bend small picces in your worlk-
bench vise if you use the technique shown
in Fig. 8. Make sure the sheet metal is
held firmly in the vise with the linc along
which the bend is to be made positioned
carefully across the top cdge of the vise
jaws. If the metal is thick, allow a little
extra for the material used in making a
radius bend.

Place a piece of hard wood behind the
metal and bear forward, as shown in the
photograph. Be sure contact between the
wood and sheet metal is maintained at all
points.

A standard sheet metal brake, such as
the one shown in Fig. 9, may be used if
available. It can sometimes be borrowed
from a local sheet metal shop.

Sheet metal may also be bent by using
an angle block in conjunction with a wedge
as shown in Fig. 10. Such a tool is called
a “press brake.”

If you arc working with fairly heavy
metal strap, such as making chassis sup-
ports or large transformer brackets, you
can bend the metal on a small anvil as
shown in Fig. 11. EnNp

Fig. 11, Heavier metal may be formed over an anvil. Use
rubber or rawhide mallet to avoid marring the metal.
= T R
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. Build this
Photoelectric
Rifle Range

By BYRON G. WELS

Here is the perfect 'ice-breaker"”
for your next party! Bells ring,
pictures pop up—recording** hits".

E ALL KNOW that wherever a pellet,

shot, wad, missile, or projectile is re-
quired for target practice, the shooter may
hurt himself or somebody else. 2

Here is a weekend project that will keep
both you and the kids well occupied for
hours afterward. The rifie and/or pistol
can be constructed as realistically as you
choose, or as simply. The most atfractive
part of this is that the only “bullets” the
guns use are beams of light and light has
never been known to knock over vases,
punch holes in closet doors, or in other
ways destroy property in the manner that
we associate with small bore guns or air
rifles. In fact, you can aim this gun di-
rectly into the human eye and pull the
trigger. The most it can make you do is
perhaps blink a little bit.

When selecting materials for the rifle
and pistol, allow your imagination to run
riot. We glued a cardboard mailing tube to
a .22 caliber rifle stock, and have also con-
verted five-and-ten-cent store toy rifles.
You can go all out and make a really fancy
rifle out of ordinary copper tubing of the
correct diameter connected to a walnut
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SPRING
TRIGGER

#*6-32
SCREWS

|——
MICROSWITCH @ 3v. III

"TRIGGER" LIGHT 2 peNLIGHT
SOURCE cey s N SERIES

OBJECTIVE PIECE CARDBOARD, METAL OR PLASTIC

FROM MICROSCOPE TUBING 11/2" DIA. PAINT BLACK
/ INSIDE 8 QUTSIDE
”
ad 4

CUTAWAY VIEwW

Construction details on the

“rifle” and “pistol” to be used with the range. Closeup views

of both “firearms” are also shown. A wide latitude is permitted in building these “weapons.”

rifle stock that you can finish yourself. The
pistol requires more work. Some of the
plastic toy pistols are almost perfect as
they are. Particularly good are the plastic
“space’ pistols, as many of them boast a
large diameter barrel. In any case, remem-
ber to paint the inside of the barrel a flat
black, to avoid reflection of light.

The batteries should be mounted inter-
nally, out of sight. It is a good idea to lay
out roughly where you want to mount the
various component parts, and then wire
them before installation in the “weapon.”
In selecting the location for the batteries,
take care to place them where they won't
throw the “gun” out of balance.

The trigger, of course, is merely an elec-
trical switch. The diagrams illustrate a
complex system using a “Microswitch” for
the rifle. The pistol is triggered by pressing
a piece of spring steel or phosphor bronze
against an ordinary screw or bolt.

The lens system is also fairly arbitrary.
Perhaps the best source of lenses would be
a discarded projector, microscope, or tele-
scope. If none of these is available, cheap
magnifying lenses of the convex type are
available at most five-and-ten’s in the toy
department. The placement of the lenses is.
of course, critical. However, this will vary
with the application you desire for your
range. The best way to establish the place-
ment is to mark off a distance of perhaps
fifteen feet from the target, and aim the
gun at the target. Press the trigger and
hold it down, while you adjust the lens,
until you see a pinpoint of light. Vary the
lens setting until the light is as sharp as
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you can get it. If you do all the shooting
from this distance, all will go well. In
mounting the lenses in the tube, care
should be taken that no glue gets on the
lens surfaces, as this will tend to attenuate
the light and distort it. The rear lens
should be mounted fairly close to the light
bulb, and the front lens should have pro-
vision for sliding it in and out of the barrel
for necessary adJustments

In painting the target face, take care to
use flat paint, as a miss on the bullseye
will show up better, facilitating scoring.
The bullseye should be a 1” diameter hole,
and the chassis for the photocell and am-
plifier should be mounted directly to the
back of the target face, with the photocell
facing the hole.

Here’s how the circuit works: squeezing
the trigger on the “gun” sends a beam of
light to the target. The circuit is mounted
behind the target so that the 927 tube is
directly behind the bullseye opening. When
light hits the 927 it causes the 927 to con-
duct current. This current,, coming up
through resistor R; drives the grid of the
6AQ5 more positive thus causing the 6 AQ5
tube to draw current. Current flowing
through the plate circuit of the 6AQ5 will
energize relay RL, and close its contacts.
With the contacts of RL: closed, current is
supplied to the bell which will ring.

R, is a potentiometer whose resistance
can be varied. It serves as a light-sensitiv-
ity control. Turning its knob so as to in-
crease the resistance it provides in the
cathode circuit of the 6AQ5 means that

(Continued on page 40)
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S.PS.T. POWER
SWITCH(S) ON
LIGHT SENSITIVITY
CONTROL (R2)

R;—500 ohm, 2 w. res.
R,—3000 ohm wirewound pot,

linear taper
Rs—20 megohm, 2 w. res. 927 6%,%5
Ci—6 ufd., 150 v. elec. capacitor Vi 3
T+—Trans. 117 v. pri, 63 v., 3
amp. sec. ®
RL—4000 ohm relay, s.p.s.t. nor- 2 7 6
mally-open contacts (a s.p.d.t. X
type relay is more readily 3
available than the type spec-
itied. It can be used in this 2 4
circuit by leaving the second R3 ¢ T et
s cagtact unconlnected) ) RI
—S.p.s.t. toggle switch (on Rs,
Bell—6.3 volt electric bell v “
V:—927 phototube
V:—6AQS tube Re
t Tl
L 8
. : b—& o
' ] S u7vac

e . -
Schematic diagram of photocell unit which is activated by the light “shot”™ by

the “rifle” or “pistol.” Hits can be recorded at distances up to 15 feet. This
entire circuit is mounted directly behind the “bull’s-eye” in the range’s target.

Under chassis view of the photocell unit.
All lead wires should be short and run di-
rect. Be sure all joints are well soldered.

How the photocell
unit is mounted on
back of target. A 13
flat paint must be
used on target face.
Bull's.eye is 1 inch.

BuLLs-eve [[] 495
HOLE A RELAY

TARGET
FACE

BELL
39
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the 927 will need more light to activate the
circuit. In terms of “shooting” at the tar-
get, this means you should stand closer to
the target. Decreasing the resistance of R
permits a weaker light on the 927 to ring
the bell and enables you to stand further
back from the target. Of course, if you
change your distance from the target, you
may have to change the focusing adjust-
ment of the lens. If the resistance of R.
is much too great, the circuit may not be
energized, even with the maximum possible
amount of light on the photocell. On the
other hand, if the resistance of R. is much
too small, the circuit may be energized all
the time, even with no light on the photo-
cell.

When light strikes the phototube, cur-
rent flows through R:; and the phototube
in such a direction as to make the grid of
the 6AQ5 ‘more positive, resulting in an
increase in plate current. R, establishes
the maximum grid-cathode ‘bias which can
be obtained. T, is a simple filament trans-
former which supplies 6.3 volts to the
heater of the 6AQ5 tube as well as to the
bell.

After you complete this unit, you will
want to try it out. These gadgets make a
really big hit at a party. Men and women
alike get in line to “shoot.” When the bell
does ring, the guests act like a bunch of
kids.

One friend of ours liked the idea so well,
that he made two targets. One of them,
with the bell, serves to amuse his kids. The
other target doesn’t have a bell at all. In-
stead, the relay operates a slide projector.
The target is merely a large white piece of
cardboard, with the hole and photocell
mounted near the bottom. Our friend loads
the projector with pin-up pictures, and
every time a bull's-eye is made, the picture
changes. This has gone over so well that he

is often asked to bring it along to other
people’s parties as well, ’

The unit is best used in a subdued light,
or where no direct light other than that
from the gun, can fall on the target.

Another variation which pleases the
youngsters, is to mount a stepping relay
behind the target face, and in addition to
the bull's-eye, cut an opening near the top
of the target, behind which is a wheel. On
the face of the wheel glue pictures of vari-
ous animals cut from magazines, and each
time the bull's-eye is hit, another animal
will pop into view.

The possibilities of this device are end-
less. Another interesting variation is to set
up a current interrupter, of the type used
with Christmas treé lights. A slight change
of the basic design makes the rifle over
into a sub-machine gun, and as long as the
trigger is held down, the light will blink
on and off.

If you care to invest a little more
money, use a switch of the momentary-
contact type, since the ordinary switch will
remain “on” as long as the “trigger” is
held. This permits a sneaky sort of gunner
to hold the trigger and move the light
until the bull’s-eye is hit and the bell rings.

Construction is fairly simple. Lead wires
should be short and direct, and all joints
well soldered. To test the finished photocell
and amplifier, use as a light source a pen-
light flashlight that has a pre-focused bulb.

It is likely that most of the parts for
this project can be found in a “junk-box.”
The particular- brands listed in our parts
list were the ones the author used. Any
parts of identical electrical value will, of
course, serve just as well.

Take your time wiring the unit and put
it together with care. If and when you can
get the kids away from it, youll enjoy
many hours of “happy hunting.” EnND

The aquthor tests his handiwork. Batteries in the gun stock give the weapon life-like heft.
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So You Want to be a Ham-
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Jobbers usually have representative receivers in operation. Here
Lester Klein of Hudson demonstrates a set to interested amateur.

Buying a Communications Receiver

By ROBERT HERTZBERG, w2pJJ

Part 4. You have a wide choice of sets—all good
in their particular price ranges—so shop carefully.

GOOD short-wave receiver is the to the sales appeal of the set. Actually, the

Y R

foundation stone of an amateur radio
station. It's an investment that pays off
over a period of many years in the form of
pleasure, entertainment, and excitement.
Literally, the world is at your finger tips
as you turn its knobs.

Of the eighteen communications type
“short-wave” receivers now on the market,
all but one are actually “all-wave” in their
tuning coverage. The term “short-wave”
is generally understood to mean all fre-
quencies higher than the standard ampli-
tude-modulated (AM) broadcasting band,
which goes from 535 to 1605 kilocycles. The
term ‘“‘all-wave” applies to sets that cover
both the broadcast band and the various
high-frequency bands up to about 40 mega-
cycles.

At first sight, there appears to be no
logical reason to include the broadcast
band in a receiver intended primarily for
short-wave reception. I1’s done because it
adds very little to the cost but a great deal
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broadcast range becomes a convenience
when you want to catch a quick news flash,
a local weather report, or a time signal. It
saves you the bother of getting up from
your table and going into another room to
turn on the family radio.

The quality of a communications re-
ceiver, in a broad way, is measured in three
terms:

Sensitivity or gain. This is the ability to
respond to weak signals. Coupled with this
must be a low internal noise factor.

Selectivity. This is the ability to sepa-
rate stations on close-by frequencies.

Stability. This is the ability to ‘‘stay
put,” without requiring constant readjust-
ment of the controls to hold a signal
steady.

Sensitivity and selectivity are deter-
mined largely by the number of tubes and
associated tuning circuits. Stability is a
matter of circuit design and automatic
temperature compensation of components.
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A representative group of communications receivers in
the moderate price class, including set in kit form. Since a receiver

of this type is a major investment, check all of them before you actually buy.

Amateur receivers have gone through a
long period of development and refinement,
The 1954-55 models are noted for their pre-
cision, reliability, and high level of per-
formance. You can buy one now with the
assurance that it will still be giving good
service ten or more years from now.

There are five major manufacturers of
communications receivers, Collins, Halli-
crafters, Hammarlund, N ational, and RME.
These are all old, established firms with
well-earned reputations for technical ac-
complishment, and you're safe with any of
them.

With their numerous knobs, dials, lights,
switches, levers, meters, etc., short-wave
receivers have great eye appeal to gadget-
eérs, of whom the ham is the highest type.
It's easy to fall in love with all of them.
What you have to decide in advance is
your dollar limit. Then, when you visit a
radio jobber to drool over the sets and
fondle their controls, you can save your
time and the salesman’s by limiting your
attention to a particular price group. If
you don’t buy on your first visit, the jobber
won’t mind, He realizes that a communi-
cations receiver is a major investment for
a new ham, and he’ll welcome you back on
your next shopping tour. Almost without
exception, jobber salesmen in the receiver
department are hams themselves, and
theyMl be sympathetic and understanding.

From the manufacturers directly or
from the jobbers, you can get detailed de-
scriptive literature. What you won't find
anywhere in print is a breakdown of re-
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ceivers by price classification, so this is
presented herewith for your guidance. One
feature of the list will strike you immedi-
ately, and is very significant: There are
more high-priced receivers than low-priced
ones. In the deluxe “Above $300" group
are seven sets; in the “Under $100” only
two! The correlation between prices and
numbers of tubes is also notable. The aver-
age numbers of tubes in the price groups
run like this: “Under $100,” 5: “$100 to
$200,” 9.3/5; “$200 to $300,” 12%; “Above
$300,” 18.

Because more people like the better sets '

than the cheaper ones, we'll start at the
top. (Prices are approximate.)

Above $300

$1075. Hammarlund SP-600-JX: This 20-
tube set was developed originally for the
government services and is now on the
commercial market. It is a double-conver-
sion superheterodyne, and covers the range
of 540 kilocycles to 54 megacyeles in six
bands, selected by means of a front panel
knob. Operation on any of six crystal-
controlled fixed frequencies within the
range of the receiver is also available. Sta-
bility is of a very high order, and very
accurate logging and resettability are pos-
sible. A crystal filter gives fine eontrol of
selectivity to meet interference conditions.
Main and vernier tuning dials are con-
trolled from one knob.

$975. Hallxrafters SX-73: Like the
Hammarlund SP-600-JX, this is essentially
a military receiver in commercial dress.
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Performance characteristics are practically
the same too. Built for mcunting in stand-
ard 19” racks.

$595. Hallicrafters SX-88: A 19-tube re-
ceiver, tuning from 535 kilocycles to 33
megacycles in six ranges; bandswitch on
front panel. A double-conversion set, with
two r.f. stages, crystal-controlled second
conversion oscillator, and precision gear-
drive tuning. Electrical bandspread dial is
calibrated for the top seven amateur bands.
Handsome black and gray appearance.

$534. National HRO-Sixty: A long-time
ham favorite, in its most up-to-date ver-
sion. Unique among ‘“all-wave” receivers
in that it uses plug-in coils instead of coil
switching. An 18-tube, dual-conversion job,
with accurately calibrated tuning and high
order of sensitivity, selectivity and stabil-
ity. After brief warm-up period, operation
is completely free of drift. Plug-in coils
provide general coverage from 1700 Kilo-
cycles to 30 megacycles or bandspread on
amateur 80, 40, 20, and 11-10 meter bands.
Other coils available for lower frequency
reception.

$530. Collins 7T5A-3: Embodying the most
advanced receiver engineering, the 75A-3 is
strictly a ham job and nothing else. It
covers the 10, 11, 15, 20, 40, 80, and 160
meter bands, and only those bands. As the
band change selector is turned, a calibrat-
ed tuning scale appears in the long, shal-
low window in the top center of the front
panel. The tuning mechanism is smooth
and entirely free of backlash. Stability and
frequency accuracy are assured by the use
of a precision crystal oscillator in the first
conversion circuit. The 75A-3 is the only
receiver that contains a mechanical filter,
for selectivity purposes, in addition to the
conventional crystal filter. A 3 kilocycle
filter is standard equipment, and an 800-
cycle unit can be plugged in as an optional
accessory if maximum selectivity on c.w.
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reception is desired. Operating the T5A-3
is a novel experience for anyone accus-
tomed to other types of receivers. Because
of the mechanical filter’s straight sided se-
lectivity curve, signals appear and then
disappear suddenly as the tuning knob is
turned; there is neither a weak prelim-
inary signal nor a weak tail-end one.

$495. Hammarlund Pro-310. A dual con-
version receiver, and this organization’s
newest entry in the ham field. Continuous
coverage from 540 kilocycles to 34 megacy-
cles in six ranges. Printed circuit r.f. sec-
tion. Logging tuning scale. A highly sen-
sitive job in a very modern type cabinet.

$400. National NC-183D: A brother to
the HRO-Sixty, but uses fixed coils with
bandswitching from the front panel. Gen-
eral coverage from 540 kilocycles to 31
megacycles and 47-55 megacycles in- five
ranges; calibrated bandspread for six ham
bands. Double -conversion, with crystal
filter for selectivity control. Rigid con-
struction. High order of stability furnished
by temperature-compensated tuning ele-
ments and voltage regulator tube.

$350. Hallicrafters SX-62: This is an
“all-wave” receiver intended more for the
short-wave listener than for the ham. It
covers the unusually wide range of 540
kilocycles to 109 megacycles. Has a 500
kilocycle calibrating crystal and a high-
fidelity audio system. Provides FM recep-
tion on two highest bands. Has a beat-
frequency oscillator so that owner can

(Continued on page 105)

A complete amateur
station needn’t occu-
py too much space.
David Talley, W2PF,
of Brooklyn, uses a
table in the kitchen.
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E HEAR a great deal about the ease

and simplicity of making of tape record-
ing§—*“anybody can do it”"—and it's true.
However, the very simplicity of the process
often causes some basic points to be over-
looked, with disappointing results. This
article discusses precautions and tech-
niques for the home recordist regarding
the use and handling of the tape itself.

Selection and Handling

In general, use the type of tape recom-
mended by the manufacturer of your ma-
chine. If nho particular type is specified,
remember that plastic-base tape, while
more expensive than paper-base, has im-
portant advantages. It doesn’t break as
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" By MAJ. EUGENE F. CORIELL, usar

Armed Forces Radio Service, N. Y.

Fig. 1. Steps in splicing recording tape with-
out a splicer block. (Top) Both ends of tape
are held and cut at an angle of 30 to 45 de-
grees. (Middle) Ends are butted together and
special splicing tape is applied to joint. Dur-
ing operation. tape edges should be placed
against straightedge to preserve original tape
alignment, (Left) Excess splicing tape is
trimmed off, cutting into recording tape slightly.

easily, it causes less noise, and lies flatter
against the recording head. This last is im-
portant as regards minimizing distortion
and reproduction of the higher tones.
While both paper and plastic basc tapes
are available with either red or black
oxide (the dull coating on the active side
of the tape), red oxide is considered better
for géneral use. If frequent tape break-
age cannot be remedied by adjustment of
the recorder—a very unusual condition—
tape made with a Mylar film base will do
the trick but costs more than standard
plastic-base tape. For recorders which
have fallen off in output (why not have
them repaired?), or machines with an in-
herently high noise level, there is a spe-
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cial green plastic-base high-output tape
(Scotch type HO).

It is often said that, unlike disc records,
tape recordings can be played repeatedly
without deterioration. This is true in the
sense that musical quality will not suffer
and the noise not increase—provided the
tape is not mechanically or magnetically
damaged in use. If the tape should be-
come stretched due to inherent defects or
excessive tape tension or other mishan-
dling, or should curl or “cup,” it will not
lie flat against the head. This will cause
loss of the higher tones to some extent. If
the tape should be exposed to extraneous
magnetic fields, there may be an increase
in the background noise, and in extreme
cases, partial erasure of the program. The
effect of such fields is discussed more fully
in the section on storage. The tape can
also be damaged by the solvent action of
the carbon tetrachloride used to clean the
heads. The heads should therefore be
cleaned and wiped dry with the tape re-
moved from the machine.

Tape Erasure

One of the advantages of tape record-
ing is that previously recorded material on
the tape is automatically erased during the
next recording by the erase head located
just ahead of the recording head. How-
ever, very loudly recorded material is
sometimes hard to erase, especially on
black oxide tapes. In such cases, run the
tape through the machine with the volume
control turned all the way down and the
controls in the “record” position. This will
erase most of the old program material,
and the remainder will be removed during
the next recording operation. However,
the best remedy for the home recordist ob-
viously is prevention—don't record at ex-
cessive loudness levels. The professional
studios use a ‘“degausser.” This is a large,
a.c.-operated electromagnet on which the
entire reel of tape is placed for quick
erasure in bulk; hence its more familiar
name, “bulk eraser.” Smaller models are
now available for home use. Degaussers
should be used in accordance with the
manufacturer’s instructions since their im-
proper use may leave the tape noisy. Most
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home recorders are of the double-track
type which permits a separate recording
on each edge of the tape. While a record-
ing made on a single-track machine can be
played back fairly well on a dual-track
unit (usually), and wice versa, erasure on
the wrong type recorder will generally be
incomplete.
Tape Splicing

Everybody knows that tapes can be
spliced together to assemble a program
or to repair a break. However, some home
recordists forget, as they carelessly stick
the tape ends together with transparent
mending tape, that for practical purposes,
the splice must be as good as the original
tape, mechanically and magnetically. Other-
wise, there will be a noisy “plop” as the
splice goes past the head, and/or the ad-
hesive of the sticker tape may bleed out
to other tape layers on the reel, causing
uneven tape travel or gummed oxide sur-
faces on the tape. A defective splice may
also come apart—an unforgivable sin in
tape recording. The best splice is the butt
splice made on an angle of 30 or 45 de-
grees, It is prepared by angle-cutting both
ends simultaneously with scissors, butting
the ends together in exact alignment, and
applying a piece of special splicing tape
(Scotch #41) firmly across the joint. The
excess splicing tape is then trimmed off,
cutting very slightly into the recording
tape on both edges to make the splice flex-
ible. While splicing can be done entirely
by hand as shown in Fig. 1, it is much
easier to use a small tape splicing block
(see Figs. 2 and 3) which keeps the ends
of the tape in alignment. Be sure you
don’t end up with the shiny side of one
end spliced to the dull side of the other.

Fig. 2. The Carson tape splicer, an inexpensive
unit for home recordists and tape engineers.




Fig. 3. The “Edi-Tall Jr.,” another tape splicer
designed especially for home recordists.

Also, it is a good idea not to splice to-
gether two different kinds of tape unless
their recording characteristics are very
similar; otherwise the tonal quality and
the loudness may not be the same on the
two tapes.

Tape Storage

The satisfaction you get from your tape
library depends to a very considerable ex-
tent on the care used in storing the tapes.
They should be stored on edge—never flat
—and always in their original boxes or in
steel cans. The latter can be sealed with
adhesive tape to keep out excessive humid-
ity; on the other hand, extreme dryness
may cause the tape to become brittle and
cracked. If tapes are to be stored for a

long time, don’t use high-speed re-wind.
If your machine cannot be made to re-
wind at slow speed, store the tapes with-
out re-winding. This avoids the creation
of stresses in the tape. Tapes should not
be stored in a very warm room. Such
storage may make it difficult to obtain
complete erasure later, which suggests
that spare tapes should have their old
recordings erased before storage. Warm
storage may also aggravate the tendency
for recorded material to be transferred
from one tape layer to another, which
may cause echo or increased background
noise. Such transfer or “printing” is
further aggravated by exposure in storage
to the magnetic fields from electric mo-
tors, transformers, and power circuits.
Such fields may also increase the noise
level as mentioned earlier; however, stor-
age in the steel cans suggested provides
adequate shielding from magnetic effects.
It is important to note that the use of
magnetized tools such as screwdrivers near
the tape or the recording head may induce
enough magnetism to cause noise on the
tape.

Observance of these simple suggestions,
which are standard procedures with pro-
fessional recordists, will pay big dividends
in the satisfaction you derive from your
home tape recorder. END

Electronic Detector Probes Brain

HE secrets of the brain, even of the sleep-

ing brain, are being revealed with the aid
of electronic detectors and their associated
equipment shown in the photo below. At
the National Institute for Mental Health,
near Washington, D. C,, scientists have been
mapping areas of the cerebral cortex (outer
layer of gray matter of the brain) of ani-

mals. Their findings may be applied to im-
prove human brain surgery techniques.

Measurable electrical signals show, for
instance, that the brain of an anesthetized
animal may be aware of things going on,
although the animal itself is in deep sleep.
Such a brain has been found to register
awareness of extremely subtle stimuli, such
as the “noise"
made by random
movements of air,
or the sensation
of ‘“touch” that
has been excited
by ordinary con-
versation.

The electrical
results of the
activity are ob-
served and re-
corded by a
cathode-ray oscil-
lograph. The spe-
cially designed
equipment for
stimulating and
controlling the
responses utilizes
more than 160
‘vacuum tubes.
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Fig. 1. The chief parts of a typical relay. i .

Fig. 2. Relays may be used to do many jobs

How To Choose which cannot be performed by manual switches.

The Right Relay
By HARVEY POLLACK M_j" ]
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transmitter, applying power to oscillator,
buffer, final amplifier, moculator. A patient
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dreds of relay armatures fiash into position % e e
and strect lights all over town come to life. Gk R > o

What is a relay and what does it do? LNk V—*-—'"J G e
What differences exist between relays and : : . 1
how arc these variations specified? How % ! ”
can one.choose a relay intelligently for a Fig. 4. Single-throw relays open or close
certain job? circuits; double-throw relays transier them.

A relay is simply a magnetic switch. It
comprises a coil wound around an iron core,
a moving urmature which is magnetically

Fig. 5. The contacts of a single-throw relay
are either normally open or normally closed.

attracted to the core when proper current %*m :"§% ;,f\:;w & ?ff;; ;» *‘wém;imn

flows through the coil, and two sets of s BRPAL s OF PULEY e
contucts, one on the armature and the O BENETURE ?VbﬁL_.f i
other fixed to the frame. Most relays are ~* % ™ i iz
equipped with a return spring that keeps sé&» . | *:T%E;-r'ifv;ﬁ = MR N
the armature in its non-actuated position i LRt B VR
when the coil is not energized. See Fig. 1. . 4. e e
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Fig. 6. A relay to control the starting coil
of a motor (Potter and Brumfield Type MS-4A),

Relays are used to replace manual
switches under two general conditions:

(1) A current or voltage which, because
of its type, magnitude, or frequency, is not
suited to operate an electrical device di-
rectly, is fed to the relay coil. The arma-
ture pulls in and the power is brought to
the device through the relay contacts. In
Fig. 2A, the plate current changes in the
vacuum tube are insufficient to start or
stop a large motor but can actuate the re-
lay. The relay contacts then apply power
to or remove power from the motor.

(2) Circuits which carry heavy current
or high voltage require either very heavy
conductors or very well insulated ones. A
relay may be employed to switch such cir-
cuits remotely without the need for long
critical leads to the operating position.
This is illustrated in Fig. 2B; here a relay is
used to switch an antenna between a trans-
mitter and a receiver.

Choosing the Relay Coil

Manufacturers’ specifications for coils
are given in terms of required operating
voltage (6 volts, 12 volts, 24 volts, 110 volts,
or 220 volts, a.c. or d.c.) or the minimum
current necessary for armature pull-in. In
the latter case, the resistance of the coil is
generally stated.

A standard relay requires more current
to pull in the armature than is needed to
hold it in. A plate-circuit relay may be
rated at 5 ma. pull-in and only 2.5 ma.
drop-out. The plate current fluctuation to
operate it in a positive fashion must range
from more than 5 ma. to less than 2.5 ma.

Choosing the Right Contacts

Although many varieties of multiple-con-
tact relays are used in industry, run-of-the-
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Fig. 7. A latching relay can be energized by a
pulse, then must be de-energized by another,

mill electronic applications are generally
limited to four types: s.p.s.t.—single-pole,
single-throw (Fig. 3A); s.p.d.t.—single-pole,’
double-throw (Fig. 3B); d.p.s.t.—double-
pole, single-throw (Fig. 3C); and d.p.d.t.—
double-pole, double-throw (Fig. 3D).

The number of poles on a relay indicates
the number of movable armature points.
Each pole can handle a separate circuit,
The lines into which these circuits can be
switched depend on the number of throws:
a single-throw type turns each circuit-
either into or out of a given line while a
set of double-throw contacts permits each
circuit to be connected to one or the other
of two lines. Fig. 4 illustrates this idea.

Other important requirements of relay
contacts are:

(1) Normally-open or normally-closed
contacts. Just as these names imply, a nor-
mally-open relay opens a circuit when not
activated, as shown in Fig. 5A, while a
normally-closed relay completes a circuit
when no coil current is flowing. This type
is illustrated in Fig. 5B.

(2) Load current through contacts. Larg-
er load currents necessitate heavier, more
durable contacts. The manufacturer’s rec-
ommendations on this score must be care-
fully observed.

(3) Inductive loads. When the device
which the relay operates is a pure resist-
arice, ‘the relay contacts may be smaller
than for the same current in a circuit
where there is inductive “kick-back.” Cata-
logue specifications are generally very clear
on this point.

(4) Voltage across open contacts. Relays
which must make and break high voltage
circuits have greater contact clearance, to
prevent arcing, and very fast action partic-
ularly on the break, to prevent sparking.

POPULAR ELECTRONICS
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Fig. 8. An impulse relay can control a se-
quence of operations, depending on its cams.

Some relays for highly specialized jobs
are described below:

Motor starting relay: (Fig. 6) This relay
is used to protect the starting coil of
capacitor-type electric motors. The con-
tacts are normally closed and the relay coil
is connected across the starting winding.
When the motor picks up enough speed, the
counter e.m.f. (electromotive force) across
the starting coil causes the armature to
pull in, opening the contacts and removing
the starting coil from the circuit. As long
as the motor maintains high speed, the re-
lay remains pulled in but should increased
load cause a slow-down, the starting coil
is again thrown into the circuit. This adds
power and brings the motor back up to
speed. Relays like this one have a wide
range of pull-in voltages, obtainable by
varying the armature gap, and are de-
signed to carry heavy coatact currents.

Latching reluy: (Fig. 7) This relay is

Fig. 9. Telephone type relays feature small
size, positive operation, multiple circuits.
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supplied with two coils and provides both
electrical latch and electrical release. A
short impulse of current to the actuating
coil sets the latch which then holds the
contacts in place until the release coil is
energized. This type of relay can be used
to trigger a device into operation and keep
it in operation even though the control im-
pulse is very short-lived.

Impulse relay: (Fig. 8) An impulse relay
of this nature can perform all kinds of
tricks. Having multiple contacts operated
by molded Bakelite cams, different sets of
contacts may be brought into play by ad-
justing the positions of the lobes. Thus,
each successive impulse can start a new
sequence of events. Such relays are utilized
for control purposes in highly specialized
industrial and communications equipment.

Telephone type relay: (Fig. 9) The com-
plex switching circuits found in telephone
and other communications systems use
these relays by the thousands. They fea-
ture small size, high coil power to provide
maximum contact pressure, and multiple
contacts. Normally such units are not used
by experimenters, except in certain appli-
cations such as the operation of model
railroads.

Multiple-leaf relay: (Fig. 10) The mul-
tiple-leaf relay is similar to the telephone
type except for the power-handling capac-
ity of the contacts. The contacts are rated
at 5 amperes in this case; the normal rat-
ing for telephone relay contacts is only 2
amperes non-inductive.

Radio control relays: Tiny sensitive re-
lays are now available which are designed
especially for use in radio-controlled model
airplanes and railroads. They can be ad-
justed to provide positive operation with
only one one-thousandth of a watt applied
to the coil. Yet the contacts will carry up
to 2 amperes without pitting. Enbp

Fig. 10. Multiple-leat relays have higher
power handling capacity than telephone types.




'I'HE how’s and why’s of basic electronics
are unfolded for youngsters in a new edu-
cational hobby kit manufactured for “In-
dustrial America,” Inec. by the Radio Cor-

poration of America. The kit enables
youngsters—with no previous training in
electronics—to construct one and two-tube
radio receivers and transmitters, chemical
batteries, and experiments with sound and
electricity.

The electronics kit is the first in a series
known as the Educational Hobby Kit pro-
gram. Launched by “Industrial America,”
Inc., the program is designed to enable boys
and girls to learn-by-doing with the thought
that the kits will help youngsters obtain a
better understanding of science and indus-
try as well as assist them in choosing
careers or lifelong hobbies.

Other industrial concerns in the program
and their kits are: Bauer and Black, med-
ical training; Gemological Institute of
America, geology; American Optical Com-
pany, optics; and Taylor Instrument Com-
pany, meteorology. A profusely illustrated
book of instructions, prepared under the
guidance of Encyclopedia Britannica, ac-
companies the kit.

Youngsters working from the electronics
kit start by rubbing two pieces of paper to-
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Two-tube receiver is one of many
units and experiments youngsters
can enjoy with the new hobby kit.

gether, thus inducing a flow of electrons.
The flow can be detected by a galvanometer
built from the contents of the kit. A headset
allows the youngsters to hear the electron
flow.

By inserting strips of copper and zinc
from the kit into ordinary lemon or salt
water solution, the child can make a chem-
ical battery. He can then use the battery
to power a telegraph and can listen to the
message with the earphone,

Additional experiments lead the young-
ster finally to the stage where he assembles
and operates a two-tube radio receiver and
a relatively simple low-powered one-tube
transmitter.

Contents of the kit include a variable
(tuning) capacitor, plate coil, antenna coil,
dial, “B” battery clip, ground clamp, wire
leads, coil antenna wire, screwdriver, coil
magnet wire, steel rod, zinc strip, copper
strip, compass, headphone and clamp, (tun-
ing) knob, mounting bracket, coil ground
wire, and reversible assembly board.

Also included are two resistors, “A’ bat-
tery clips, tube sockets, vacuum tubes, three
capacitors, and an assortment of Fahne-
stock clips, screws, nuts, ete. Kits will be
sold in department stores, toy shops, and
hobby stores. END
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Beginners can learn to transmit and recelve
radio messages on sats they have built
themselves. Included is a book en radio.

Millard (Mike) Deutsch, Jr.. 11,
gets helping hand from his father,
president of “Industrial America,”
Inc., in assembling electronics kit.

Showing sister how a radio works
poses no problem to this young
electronics “veteran’. Layout of
parts aids quick -understanding.

AmesicanRadioHistory- Com:



OPERATION STARTLED STARLING

ERRY BISHOP was in his basement lab-

oratory busily trying to get the sound
effect of a horse plodding through deep
mud down on the tape of a new recorder
he had received for Christmas. He was so
engrossed in plopping a couple of his moth-
er’s cookie cutters up and down in a shal-
low dish filled with water near the re-
corder microphone that he scarcely looked
up when the outside door was kicked open
and Carl Anderson, his neighbor and best
friend, strode in carrying a bird cage held
gingerly out in front of him.

“The next time you get a bright idea,
Buster, you can do some of the legwork
yourself,” Carl growled as he set the cage
down on the workbench.

“Ah, you got one!” Jerry exclaimed as
he shut off the recorder and strolled over
to examine the black, medium-sized bird
with beady eyes and rather ruffled plum-
age inside the cage. “He doesn’t look like
he’s hurt a bit. How did you ever catch
him?”

“It wasn’'t easy. Some men were shoot-
ing the starlings with shotguns around the
courthouse, and that little buzzard had
the ends of the feathers on one wing shot
off. That didn’t hurt him any, but it sure
messed up his flying. At that, I had to
chase him a couple of blocks before I
caught him, and he managed to chew about
thirty cents worth of hide off the back of
my hand while I was stuffing him into the
cage. Believe me, Old Scissorbill here is a
crazy, mixed-up starling; he thinks he’s an
eagle or some other kind of meat-eating
bird.”

‘“He does have a kind of nasty expres-
sion on his face,” Jerry agreed as he looked
at the bird glaring defiantly up at him.

“This whole idea sounds strictly for the
birds to me,” Carl blurted out. “Tell it to
me again. Maybe it will sound better if I
hear it once more.”

“Last winter,” Jerry patiently related,
“a couple of zoologists at Penn State Col-
lege captured a live starling and made a
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tape recording of its cries of distress. Then
the recorder was installed in a truck
equipped with a public address system
parked beneath some trees infested with
an estimated 20,000 starlings. After the
birds were settled for the night, the re-
cording, tremendously amplified, was played
through the public address speakers. The
birds awakened to the distressed screams
of one of their fellows, fled in terror, and
never returned. We are going to try to
work the same thing on the starlings roost-
ing in the trees in the back yard.”

“Still sounds wacky,” Carl commented;
“but let's get on with it. You hold Scis-
sorbill, and I'll work the recorder.”

“Now wait a minute,” Jerry said hastily.
“You'd better hold the bird and let me
operate the recorder. After all, you two
are already acquainted, On top of that,
this is a pretty critical recording, and
everything has to be just right. The tape
must be run at the right speed; the gain
control must be set just so; the—”"

“Oh all right,” Carl said resignedly. “I
didn’t really expect to get away with it,
but it was worth a try. What do you mean
the tape has to be run at the right speed?”

“To make the bird’s cries sound natural,
we must have good high-frequency re-
sponse. That means the tape will need to
be run at its top speed of 7% inches-per-
second.”

“How come higher tape speed improves
the high frequency response?”

“The recording head translates a sound
wave of a given pitch into pulses of mag-
netic energy that ‘prints’ the magnetic
coating of the moving tape with regularly
spaced areas of magnetism. As the pitch
or frequency of the sound goes up, these
areas are spaced closer and closer to each
other until finally, when the frequency of
the sound wave is high enough, they start
to merge together and so lose their sep-
arate identity that must be maintained if
the sound is to be reproduced naturally.
Now if we speed up the tape, this increases
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the separation of these magnetized areas;
and we can then increase the frequency of
the sound wave considerably before the
areas start overlapping again.”

While Jerry was talking he had removed
the tape reels from the recorder and start-
ed a short endless loop of tape running
through the recording head. The micro-
phone was placed on the edge of the bench,
and Carl cautiously opened the door of the
cage and reached inside for the bird.

“Yow!” he suddenly yelled as the star-
ling viciously shut down on his finger.

“Shut up,” Jerry callously commanded.
“We want the starling’s cry of distress,
not yours. We don’t want to scare people.”

Carl gave him a scorching look and then,
angered, reached inside the cage and
hauled the bird unceremoniously forth.
Holding it upside down by its feet, he dan-
gled it near the microphone while it
screached and screamed its protest at this
treatment.

“That’s fine,” Jerry said. “Now let’s see
what we’ve got.”

The recorder was switched to “Play,”
and instantly the basement was filled with
a loud cacaphony of raucous screaming
that even seemed to take Old Scissorbill
aback. At least he became quiet and lis-
tened attentively with his head cocked to
one side.

“That certainly ought to do it,” Jerry
said.

“I don't know,” Carl said dubiously.
“That bird wasn’t scared; he was mad. I'll
bet a nickel that instead of calling, ‘Help,
help! he was really saying something like,
‘Let go of my leg, cuss you!” Can I wring
his neck now?”’

“Sure, but you won’t,” Jerry said with a
grin on his round face. “You don’t fool
me. I know how chickenhearted you are.”

“Chickenhearted, my eye,” Carl said with
a fierce scowl. “However, I think I'll just
turn him loose and let a cat get him. That
will be the kind of fate he deserves. Wring-
ing his neck would be too easy a death.”

“Uh huh,” Jerry said with a knowing
smirk; “but now we've got to arrange a
way of putting some real punch behind this
recording. I thought we could use that
twenty-watt speech amplifier and modu-
lator you use to modulate that command
transmitter of your ham station. Let’s see,
that modulation transformer has a 5000
ohm output, doesn’t it?”

“Right.”

“And here’s the speaker I intended to
use,” Jerry remarked as he dived into a
corner of the basement and pulled forth
a large speaker with a bell-shaped trum-
pet. “I've been hanging on to this for a
long time hoping to find a use for it. This
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job is rated at twenty-five watts and has
an eight-ohm voice coil.”

“Not a very good match for 5000 ohms,”
Carl observed.

“That’s where this audio transformer
will come in—I hope,” Jerry said as he
lifted a heavy transformer on to the bench.
“Someone gave me the thing, but no in-
struction sheet came with it. The primary
terminals are lettered, and the secondary
terminals simply are numbered from 1 to
16. However, by looking up this model in a
catalogue, I know the transformer is rated
at twenty watts, that the primary is tapped
for use across either 3000 or 5000 ohms,
and that the secondary is designed to feed
any voice coil impedance from one to thirty
ohms. All we have to do is figure out
which primary and secondary taps to use
so that our eight-ohm voice coil will be
properly matched to the 5000 ohm output
of the modulation transformer.”

“How are you going to do that?”

“First, let’s use the ohmmeter of our
volt-ohm-milliammeter to measure the d.c.
resistance appearing between the various
primary taps. Across terminals P-P we
measure 600 ohms, while there is only 500
ohms across P'-P'. We may safely assume
that the higher d.c. resistance indicates
that the entire primary winding, designed
for an a.c. impedance of 5000 ohms, is con-
nected between the two terminals marked
P.YY

“That’s easy, but how about the second-
ary taps?”

“Well, we know that the impedance ratio
between the primary and secondary of a
matching transformer is equal to the
square of the turns ratio of these two
windings, check?”

“Check.”

“Our impedance ratio is equal to 5000/8
or 625/1. The square root of that is—”
Jerry settled back on the couch with his
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battered slide rule, but Carl interrupted
with, “Twenty-five to one.”

“You're right, you mathematical genius!”
Jerry exclaimed as he double-checked with
the rule. “We also know that if we put a
certain a.c. voltage into one winding of a
transformer and then measure the voltage
appearing across the other winding, the
ratio between the two voltages is equal
to the turns ratio of the two windings.
S0-0-0-0, all we have to do is put twenty-
five volts into the primary winding and
then measure the voltages appearing be-
tween the various taps of the secondary
until we find a pair producing quite close
to one volt. When these two taps are found,
we can connect our eight-ohm voice coil
to them and be sure that when the whole
primary is connected to the output of the
modulation transformer, we shall have a
complete match all the way around, which
will insure a maximum transfer of power
with a minimum of distortion.”

“Well, let’s quit yakking and get with
it,” Carl, the man of action, said impa-
tiently.

“Okay. This war surplus equipment fila-
ment transformer puts out almost exactly
twenty-five volts of a.c.; so connect it to
the primary of the transformer, and we’ll
start measuring the voltages across the
secondary taps.”

In a matter of minutes the boys located
a pair of secondary taps that indicates pre-
cisely one volt on the a.c. scale of their
volt-ohmmeter. The ends of a heavy fifty-
foot extension cord were soldered to them,
and the other ends of this cord were fas-
tened to the speaker terminals. The pri-
mary of the matching transformer was
connected to the secondary of the modula-
tion transformer of Carl’s amateur station
speech equipment. A phone plug with a
six-ohm, one-watt resistor fastened across
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its terminals was plugged in the “External
Speaker” jack of the recorder, and a
shielded lead went from the two ends of
this resistor to the high-level input jack of
the speech amplifier. The six-ohm resistor
furnished a proper load for the secondary
of the recorder’s output transformer when
the unit’s six-ohm speaker voice coil was
automatically disconnected by plugging
into the jack.

By the time this rather weird lashup of
equipment was completed, the boys had
already received the third supper call; so
they decided to suspend operations until
after the evening meal. Right after sup-
per, though, Carl was back over wearing
a bright yellow slicker.

“There’s a pretty good drizzle going,” he
announced.

“It takes a pretty mean guy to try and
scare a poor little starling out of his nice
warm tree on a night like this,” Jerry said
teasingly.

“Yeah!” Carl snarled as he rubbed his
sore finger and made a threatening gesture
at Old Scissorbill, still resting in his cage;
“I can hardly wait.”

“Okay. You get outside the basement
window, and I'll hand the speaker out to
you. That way our cord will allow us to
get right under the tree with the speaker.
I want to be out there, too, when the fun
starts; so I'm going to get everything down
here going but the tape recorder. Then I'll
turn it on and dash out there with you
while the recorder amplifier is warming
up.n

This plan was put into action. Jerry
switched on the recorder, flipped the vol-
ume control well over to the “loud” side of
its rotation, took a quick look to make sure
the loop of tape was going smoothly past
the playback head, and then dashed out

(Continued on page 122)

Flocked Screening

for Loudspeakers

HEN you use flocked screening to cover

a loudspeaker opening in a front panel,
do a professional job by shaping the screen-
ing to fit into the speaker opening and to
project slightly from the front panel, in-
stead of lying flat.

You’ll need the front panel, a piece of
flocked screening cut somewhat larger than
the speaker opening, a piece of cardboard,
and a %" to 1” wooden dowel rod.

Place the cardboard under the front panel
and the flocked screening as shown. Press
from the back with the wooden dowel rod
to form the screening into the speaker open-
ing. The cardboard will give slightly, per-
mitting the screening to project a small
amount. . . L. G.
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Solar Battery powers telephone in this indoor demonstration.

More Energy from a Solar Battery

HE power needed to transmit a telephone

conversation can now be obtained directly
from the sun, according to a recent an-
nouncement by Bell Telephone Laborato-
ries. Key to the new power source is the
Solar Battery (see PorPULAR ELECTRONICS,
Oct., 1954). Recent experiments have re-
sulted in a one-third increase in the efficien-
cy of the battery. Composed of strips of
specially prepared silicon, the battery can
now achieve an efficiency of eight per-cent,
comparable to that of steam and gasoline
engines.

According to the battery’s co-inventor,
Gerald L. Pearson, “this value of eight per-
cent is ten to fifteen times better than the
best photovoltaic devices available. We are
optimistic that in time a 10 or 15 per-cent
efficiency can be achieved.” The maximum
theoretical efficiency is estimated to be 22
per-cent.

The Bell Solar Battery is composed of
silicon wafers. These wafers are extremely
sensitive to light. The improved cells can
be electrically linked together to deliver
power from the sun at the rate of 80 watts
per square yard of surface.

Certain factors that tend to decrease the
device's efficiency can be partially elimi-
nated, Mr. Pearson said. At present, much
of the radiant energy is lost by reflection
from the silicon surface, and a part of the
electrical energy is lost within the cell it-
self. He said that the increased efficiency
had been obtained in experimental cells by
reducing these losses.

January, 1955

Dodioblictor

The Solar Battery is a relatively new de-
vice and still in the research stage, it was
pointed out, but small solar converters like
those now produced experimentally could
be extremely useful for communication pur-
poses where the power requirements are
small.

Research indicates that the batteries
could be used as power supplies for low-
power portable equipment, or as sun-pow-
ered battery chargers for amplifier stations
on telephone lines. The ordinary handset
telephone, for example, needs only a small
fraction of a watt of power.

Recent demonstrations have shown that
the Solar Battery could power telephone
equipment as well as a portable FM trans-
mitter.

Key to Bell’s technique for producing the
experimental silicon device is the controlled
introduction of a foreign element into a
microscopic layer near the surface of a thin
slice of arsenic-doped silicon.

Treatment under gas at high tempera-
tures permits the introduction of minute
traces of impurities into the atomic struc-
ture at the surface of the silicon. These
impurities reach a depth of less than one
ten-thousandth of an inch. This is what is
known as a ‘“‘p-n junction” which is the
heart of the device and which, when built
into a germanium single crystal, is the basis
for the junction transistor.

Mr. Pearson invented the Solar Battery
together with chemist Calvin S. Fuller and
electrical engineer Daryl M. Chapin. END
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BY LOUIS GARNER, JR.

Add realism to your home
movies and make amateur
theatricals realistic

with ““sound effects’’.

F YOU have or can borrow a tape or wire
recorder, you and your friends can have
a lot of fun making up programs and put-
ting on “broadcasts”. The “broadcasts” may
be played back at parties, club meetings,
or just plain get-togethers. Or if you belong
to an amateur theatrical group, you'll find
that recording performances and playing
them back is a good way to polish up act-
ing skill and to develop real ability.

You can give a professional touch to your
recordings by adding realistic ‘“‘sound ef-
fects” to your programs—the sound of
horses’ hooves in your “westerns”, gun
shots in your detective stories, the roar of
lions and tigers in your jungle plays, or the
“bong” of an oriental gong in your mystery
dramas.

Professional sound effects men often have
a whole roomful of equipment and devices
at their disposal, together with special rec-
ords that produce almost any desired sound.
But you can simulate a good many sounds
with the basic “kit” shown in Fig. 1. You
probably have or can easily obtain most of
the items shown. A few additional odds and
ends, available in most homes, will permit
you to simulate a number of special effects.

For truly professional results, assign one
person as the “sound effects man’” while
you’re making recordings. Provide him with
a copy of the “script” and his own micro-
phone. His ‘“mike” should have an inde-
pendent gain control. If your recorder only
has a single input, you can add an addi-
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Fig. 4. How to simulate a gun shot.

Fig. 5. The funnel is struck by a wooden
stick to simulate an oriental-type gong.
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tional mike channel and gain control by
using a separate mixer, such as the Switch-
craft models 310 or 320 “Mini-mix” units.

Use the methods to be described and as
illustrated in the photographs to simulate
the sound effects you need. Remember,
however, that a particular technique may
not always work due to differences in room
acoustics. For best results, first try record-
ing each of the sound effects listed, using
different amounts of amplifier gain. Play
the recording back, listening to each effect
in turn. If you find that a particular meth-
od does not produce a realistic sound, try
experimenting with variations of the basic
technique. Some small change in method
may give perfect results in your room and
with your recorder.

Horse’s Hooves: Proper rhythm is the
“secret” of simulating the sound of horses’
hooves. Place the microphone flat on the
table and lay a piece of hardboard against
it, as shown in Fig. 2.

To simulate the sound of a single horse
galloping, tap the finger tips of one hand
against the board. The fingers should strike
the board one after the other, not all at one
time. Keep repeating this action, doing it
faster to simulate a running horse, slower
to simulate a slow trot. Use both hands
simultaneously to simulate the sounds of
several horses. Adjusting the recorder’s
gain control or tapping the board harder or
easier will simulate the sound of a horse
approaching or going away in the distance.
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To simulate the sound of a horse going
over a wooden bridge, place the microphone
in a cigar box, close the lid, and tap the
cnaracteristic rhythm on the lid, as shown
in Fig. 3.

Gun Shots: Oddly enough, the discharge
of a blank pistol seldom sounds like a “gun
shot” over an amplifier. A better ‘“sound-
ing” gun shot may be obtained by slapping
a pillow or cushion a sharp blow with a
narrow strip of wood, such as a yardstick.

Place the pillow on a table or stool. The
microphone should be near the pillow but
not on the same support. With the record-
er’s gain control turned up, strike the pil-
low a sharp, hard blow, as shown in Fig. 4.
You’ll have to practice a few times to do a
really good job. Take special care to avoid
“whistling” the stick as you bring it down
—remember that guns don’t whistle before
they fire.

Kiss: An easy sound to duplicate—kiss
the back of your hand while holding it close
to the microphone.

Knocking: Another “easy” sound. With
the microphone near the piece of hardboard,
simply knock on the board with your fist.
For special effects and “hollow” sounds,
place the microphone in the cigar box, the
hardboard on top, and knock on the board.

Oriental Gong or Church Bell: A heavy
ringing sound may be simulated by using
the large metal funnel. Hold the funnel by
its spout with one hand and strike the side
of the funnel a sharp blow with a short
wooden stick. The funnel should be over
the microphone, as shown in Fig. 5. Differ-
ent effects may be obtained by varying the
distance between the funnel and the mike

Fig. 6. Wrinkling paper sounds like fire.
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funnel at different

and by striking the
points.

Fire: You can simulate almost every type
of “fire sound,” from the friendly crackle of
an open fireplace to the angry roar of a
forest fire, simply by crushing and wrin-
kling paper close to the microphone, as
shown in Fig. 6. Use different types of
paper for different effects—cellophane,
tracing paper, writing paper, newspaper,
and heavy wrapping paper. Vary the dis-
tance between the paper and the micro-
phone to change the intensity of the “fire.”

Water Sounds: The easiest way to simu-
late the sound of water is with water. For
rain on a tin roof, use a garden sprinkling
can and pour water on the metal cookie
sheet. The metal sheet should be tilted at
an angle so the water will run off into a
basin. The mike should be close to the
cookie sheet—just under it is a good place,
but make sure you don’t get water on the
mike.

Other sounds may be simulated by pour-
ing water from a pitcher into a tub or by
running your fingers through a flat basin
of water. Experiment with different tech-
niques and with the position of the micro-
phone.

Thunder: The distant rumbling roar of
thundér may be simulated by shaking or
rattling a large cookie sheet or other piece
of sheet metal close to the microphone, as
shown in Fig. 7. The larger the sheet of
metal used, the more realistic is the sound
produced.

Wind Sounds—Whistles: One of those
“silent” dog whistles may be used to simu-
late the eerie whistle of the wind. By vary-

Fig. 7. Rattling sheet metal for “thunder”.
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Fig. 8. “Silent” dog whistle produces
wind sounds; glass vial a factory-whistle.

Fig. 9. “Tom-tom” from funnel and paper.

ing the distance between the whistle and
the microphone and the adjustment of the
whistle, you can simulate almost every type
of “wind sound” from a gentle breeze to a
roaring gale. When combined with the
thunder effect, a very realistic storm may
be produced.

The deep toned sound of a steamship or
a factory whistle may be simulated by blow-
ing across the mouth of a vial or bottle.
Try different sized bottles, and even large
jugs, for different effects.

Drums or Tom-Toms: There's nothing
like a throbbing tom-tom to heighten sus-
pense in a jungle drama. You can simu-
late such sounds by stretching a piece of
paper across the mouth of the funnel and
taping it in position—use Scotch tape. With
the funnel placed close to the microphone,
tap on the paper lightly with your fingers
to simulate the beat of tom-toms. Proper
rhythm is important. This technique is
shown in Fig. 9.

Fig. 10. Buckshot rolled in a cigar box simu-
lates the roar of the “King of the Jungle™.
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Lion or Tiger’s Roar: With the mike's
gain turned back, drop a handful of #00
buckshot into the cigar box. (Fig. 10). Close
the lid and hold the mike against the bot-
tom of the box. Turn the recorder’s gain
back up and, holding the mike and cigar
box together, roll the buckshot around in-
side the box. Pause from time to time—
don’t roll the shot continuously.

Sawing Wood: This sound may be simu-
lated by placing the microphone inside the
cigar box and placing the piece of hard-
board on top, then scratching the hardboard
with a piece of metal, as shown in Fig. 11.
Use a back and forth movement.

Airplane Motor or Buzz Saw: Either of
these sounds may be simulated by using a
piece of stiff paper (or cardboard) and an
electric fan. With the fan running, hold the
paper against the edge of the blade, as
shown in Fig. 12. Changing the pressure
and using papers of varying stiffness will
enable you to simulate different sounds.

Fig. 11. Scratch the piece of hardboard to du-
plicate the sound of sawing a wooden board.
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Fig. 12. An electric fon and a piece of stiff
paper may be used to make many varied sounds,
an airplane motor, a buzz saw, and others.

Metallic Sounds: A number of different
metallic sounds may be simulated by using
large metal washers and small pieces of
sheet metal, as shown in Fig. 13. Different
types of metal (brass, aluminum, copper,
steel) produce different sounds.

Fig. 13. Metallic sounds and the tinkling of
glass may be produced with small pieces of
metal dropped on a plate as shown in photo.

Conclusion: Space prohibits giving a com-
plete list of possible sound effects. How-
ever, the techniques for simulating most
basic sounds have been described. You can
have a lot of fun trying modifications of
these techniques. EnNp

NEW DEVICE OPENS GARAGE DOOR FROM CAR

QUCHING a button in your car will open
a garage door 100 to 300 feet away with
the aid of a new electronic remote control
device made by the Perma Power Co., Chi-
cago.
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The push-button control consists of a one
tube transmitter installed in the motor
compartment of the automobile. It is ac-
tivated when a button, mounted on the
dashboard, is pressed. This transmitter
sends out a signal that is received by a two
tube receiver located in the garage. The
receiver turns on a motor, also installed in
the garage, which operates the garage door.
The control may also be used to close the
door.

The transmitter is crystal controlled,
sending out its signal on a frequency of
27.255 megacycles. The Federal Communi-
cations Commission has designated this an
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authorized frequency for control signals.

When the automobile ignition switch is
turned on, the tube in the transmitter is
heated, so that the instrument is ready for
use at all times. The set is designed to take
its power from the 6 volt automobile bat-
tery, but an adapter for 12 volt systems is
available,

The receiver in the garage will respond
only to the given transmitter signal to ac-
tuate the motor mechanism that lifts the
door.

To facilitate maintenance, the same tube
type—a miniature 6U8—is used in both re-
ceiver and transmitter.

The system assures against interference
from other remote control units. END

NEW RADIO FITS INTO POCKET

HIS unique broadcast radio receiver is

designed to fit into the pocket or handbag.
Marketed by Majestic and known as the
“Mini-Boy,” it is battery powered, weighs
22 ounces, meas- e v S N
ures 6% " x3%" |
x1%", and fea-

tures a slide
rule dial. It is
currently retail- |

ing for about
$30.
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Electronic Wife

By JEANNE DEGOOD

HERE’S something about electronics

that’s apt to melt the solder on even the
strongest family ties. When a man becomes
an electronic technician, his wife becomes
an electronic widow. Even when her hus-
band is at home, his mind is a hundred
miles away.

Take, for instance, the first day a man is
exposed to electronics. He comes home that
night, and instead of hiding behind a news-
paper, he hides behind a book. She knits.

Suddenly, she remembers something. “By
the way, Dear, that lady was here again
today—the one that’s always trying to sell
me something. I wish she’d stop bothering
me. I just don’t know what I'll do about
her.”

He hunches his shoulders, pulls the book
closer to his face, and mumbles, “Trans-
former.”

“Well, I tried, Dear. Last time she was
here, I told her that selling was hard work.
I said she ought to do something besides
selling pots and pans. She was selling
vacuum cleaners today. What do you think
I ought to do about her, Dear?”

“Resistor.”

“Well, I tried that, too. But I'll say one
thing for her—she’s sure a good saleslady.
Want to see my new vacuum cleaner?”

“Stationary spot,” he mumbles. “Due to
a loose or pulled out plug?”

“Oh, no, Dear. They don’t make spotted
vacuum cleaners. It's brown, and it’s brand
new, and I know the plug isn’t loose, and
of course the plug is pulled out. If the plug
wasn't pulled out, you’d hear it running.”

He puts a finger on the page, glances at
his wife, looks back at the book, shakes his
head, and says, “Indicates complete absence
of deflection voltages.”

She’s knitting faster now. Her eyes nar-
row. “Well, you don’t have to talk to me
that way about it. I've already bought the
vacuum cleaner, and that's that. I don’t
want to hear any more about it.”

He reads. She knits. Her knitting nee-
dles click loudly. Click. Click. Click, Click.

“Altering the bias,” he mumbles.

The knitting needles click slower. She
looks up, smiles, and says, “I'm glad you
mentioned that, Dear. I finished making
that dress for Judy today. Don’t know what
in the world’s wrong. It just doesn’t seem
to fit her right.”
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“Characteristic curve is by no means
linear.”

“I wish you wouldn’t say things like that.
After all, it’s your own daughter, and she
may not have the most perfect figure in the
world, but you’ll have to remember that
she’s only twelve.”

“The straight portion of the curve.”

“Well, of course her figure is straight. My
figure was straight when I was twelve. I
wouldn’t worry about it. She’ll soon grow
up and have a figure just like mine.”

He places a finger on the page, glances
in her direction, looks back at the page,
shakes his head, and says, “Some tonal dis-
tortion originates at the transmitting end
because of non-linearity of response in the
photoelectric device itself.”

“The very idea,” she says. “The very
idea.” She glares at him. “Well, T may not
have the most perfect figure in the world,
but I'll have you know that I'm not the
fattest person in the world either.”

“Curvature of the earth intervenes.”

“Well,” she says. “Well.” Her Kknitting
needles click faster. Click. Click. Click,
Click. He reads.

“Vertical polarization,” he mumbles. She
glares.

“Horizontally polarized waves,” he says.
She knits.

“Horizontal radiating system,” he says.
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She looks up, bites her lip, and says, “Well,
I don’t know how you always seem to know
about these things. I promised Junior I

wouldn’t tell you, but he was climbing in-

the apple tree again today, and he fell. Said
he was trying to fly.”

“Insufficient horizontal deflection?”

“Well, really, Dear. How would I know
what made him fall? He just fell, I guess.
It was the strangest thing. He just couldn’t
understand why he couldn’t fly.”

“Incorrect adjustment of horizontal hold
control?”

“Well, I guess you do understand those
things better than I do. I wish you'd ex-
plain it to him. He said he saw the birds
and airplanes flying, and he didn't see any
reason why he couldn’t fly. He just couldn’t
understand why he fell.”

“Misadjustment of horizontal centering
control ?”’

“Well, I suppose that could be it. He
must have been out of control when he fell.
Anyway, maybe you’d better explain it to
him tomorrow.” She stops knitting and
shakes her head. “Sometimes I wonder
about Junior. He gets the craziest ideas in
his mind.”

“Deflection yoke twisted?”

“I don’t see how you have the nerve to
say things like that about Junior. His mind
may be a little warped, but after all he’s

terns.

your son. That’s probably why he thinks
he can fly. And I wish you’d put that book
away when I'm talking to you. Honestly,
if you don’t start paying more attention to
your children, there's no telling what they’ll
turn out to be.”

“Transients?”

“Well, the very idea. The very idea.” She
bounces up from the chair, throws her knit-
ting on the floor, stalks across the room,
points her finger in his face, and says, “If
you can’t talk decent about our children, I
just won’t talk to you. I work hard day
after day, week after week, and year after
year, trying to make something of our chil-
dren, and all I do is ask you for a little
advice. And what do I get? Sarcastic re-
marks.” She places her hands on her hips.
He continues reading. She continues, “Well,
I've heard all I want to hear about it. I
just don’t want to talk any more about it
now. I'm going te bed.” Her voice rises to
a near scream. “And you can just go jump
in the lake.”

He places a finger on the page, glances in
her general direction, and says, “Uh. What’s
that? What did you say, Dear?”

Of course, with color television, things
will be different. An electronic wife will
not only see red—she’ll see yellow, cyan,
green, magenta, blue, and polka dot pat-
’ END

NEW MOVIE SHOWS RADAR NETWORK IN ACTION

N EXCITING scene (see photo below)

from a new movie titled “Mrs. Jones,
Meet Your Partners” occurs when a North-
rop Scorpion F-89D, America’s most heavi-
ly armed fighter plane, fires its giant, 104-
rocket punch.

The role played by radar in coordinating
fighter plane and other defense activity is
one of the many dramatic subjects depicted
in this film.

Produced by Northrop Aircraft, Inc. of
Hawthorne, California, with the cooperation
of the U. S. Armed Forces and the civilian
Ground Observer Corps, the full-color,
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16 mm film portrays the constant vigil and
vital role of U. S. air defense. Star of the
film is Lulu B. Clark, a Los Angeles house-
wife, who plays the role of a Ground Ob-
server volunteer. Art Baker, TV and film
star, narrates the film.

In its twenty-nine minutes of exciting
footage, the movie relates the steps involved
in detection, identification, interception, and
destruction of an attacking enemy bomber.

The film will be released both to TV and
group showings on free loan. It may be ob-
tained from Northrop Public Relations,
Dept. 1310, Hawthorne, California. END
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RADIO BEAM AIDS
LONG DISTANCE TELEPHONE

AMILIES in remote rural areas where no tele-

phone service has been available can now enjoy
telephone contact with the “outside world” as a re-
sult of a new, simplified, low-cost system. The new
equipment uses a radio beam that carries voice
messages across 50 miles without wires. Introduced
recently by Raytheon, the radio beam, which can-
not be disrupted by hurricanes, ice, static, ete.,
shoots across rugged mountain terrain, over rivers,
and across wild timber lands.

The new device, the TCR-12, is a microwave relay
system designated the “Telelink”. Enclosed in the
metal box is a klystron transmitter with a power
output of 100 milliwatts. Voice messages are im-
pressed on a 6000 megacycle carrier by frequency
modulation and then are beamed out by the highly

N ) directional anten-
( na. The signal is
aimed at the an-
tenna ‘“dish” in
an identical unit
located as far as
50 miles away.
Two channels
permit two 2-
way simultaneous
voice communi-
cations. Dialing
and ringing serv-
ices are included
in the newly de-
signed “Telelink”
system.

PORTABLE STATION

PORTABLE radio station, ready

to swing into action anywhere
in Latin America in event of sud-
den emergency, has been developed
by Pan American World Airways.
The new equipment can be loaded
aboard a clipper, flown to its des-
tination, and be in operation with-
in a few hours.

The 4000 pound station includes
an aerophare, a navigational aid
for pilots that uses a 110-foot sec-
tional tower. In addition there is a
radiotelegraph and a radiotele-
phone unit. Another section pro-
vides v.h.f. short-range voice com-
munication between two points in
an airport area. A 100-watt trans-
mitter and receiver supplies air-to-
ground as well as point-to-point
voice communication. Ten frequen-
cies are available. If local power
is not available, the station can op-
erate from its own gasoline gen-
erator.

January, 1955

I~ 3

HOSPITALIZED "HAM”
WINS SCHOLARSHIP

(¢ JAM” operator LeRoy Knass,

an arthritic patient at Chica-
go’s Wesley Haspital, was recently
awarded a $300 home-study tech-
nical radic scholarship by William
A. Sawyer, rresident of Northwest
Radio and TV School. Knass, a
“ham” operator for 17 years, has
undergone surgery nearly thirty
times, buit continues to communi-
cate chearfully with fellow “hams”
throughout the nation.
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HE high-fidelity reproduction of music is

a subject which occupies the attention of
a great many people these days. Perhaps
you are one of the many who have recently
acquired a “hi-fi rig” and have found new
enjoyment in music. You may also be one
of the many who have become somewhat
disillusioned with “hi-fi sound,” after your
initial excitement and enthusiasm has
given way to more critical listening. You
have probably become aware of the fact
that the possession of hi-fi equipment is no
guarantee of quality. You begin to realize
that “20 to 20,000 cycles with 2% distor-
tion,” is only the beginning in the battle for
good sound. True hi-fi sound is not merely
wide range and low distortion. It is also a
question of eliminating such annoying
things as hum, rumble, record scratch, and
hiss . . . bass that is too “boomy”’’ and treble
that is too screechy . .. “wow” and waver-
ing of sustained musical tones. All these
and more can detract from full enjoyment
of hi-fi sound. The blame for these troubles
lies with the records you play as much as
the equipment you use. Let’s examine some
of these troublesome things a little closer
and maybe we can eliminate a few.

Rwmble is one of the most annoying and
most difficult-to-get-rid-of afflictions that
can beset a high-fidelity music system. You
hear rumble as a very low frequency noise
which is superimposed on the music, and
which is especially noticeable during quiet
passages. The low frequencies of rum-
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ble are generated by a vibration of your
changer or turntable motor board. This
vibration is picked up by your phono-car-
tridge and amplified along with your music
signal, to emerge from your speaker great-
ly magnified and very disturbing to say the
least. What can you do to get rid of rum-
ble? One quick and partially effective an-
swer is to use a manual turntable rather
than a changer. You see, changers do a
fairly good job and are certainly a conven-
jence, but their mechanical complexity is
productive of far more vibration than that
of a good turntable. With its relatively few
moving parts as compared to a changer, a
turntable has a much lower rumble factor.
It goes without saying, good turntables
are usually much maqre expensive than
changers, so what can the poor guy who's
short on the moola do to cut down on the
rumble in the changer he has? He can at-
tack the problem from the suspension view-
point. Most changers are “floating” on
springs, which have screwdriver adjust-
ments for varying the tension or compres-
sion of these springs. With your pickup
tracking an unmodulated record groove
~—a groove without signal or music; The
Dubbings Company makes a test record
which has some of these grooves—and with
the bass and gain controls of your ampli-
fier at a fairly high level, try tightening
and loosening the springs until you obtain
minimum rumble. Not too helpful, but
you've made a start. Sometimes the sub-
stitution of a type of rubber shock mount,
called Lord mounts, in place of the springs
is helpful. These Lord mounts can usually
be obtained from any radio parts jobber.
Generally speaking, the various suspen-
sion techniques are not too successful with
changers. There is now available an elec-
tronic means of rumble suppression. You
may have noticed that the rumble in your
system had a “cyclic” quality. The reason
it is so easy to distinguish this sound is
because of the low frequency at which it
occurs . . . 30 cycles per second. Almost all
rumble is in this 30-cycle range since the
(Continued on page 120)
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THE last link in the chain for true high-fidelity
sound is the quality of the records themselves.
As you know, there are some records which are
lower priced than others. You probably also know
that there are a great many companies making LP
records today. To make matters complicated, the
same piece of music may exist in as many as 25
different recordings. So the question is: what
about price versus quality, big company versus
small company recordings, in short, which record-
ing will give the truest high-fidelity sound and
listening pleasure?

Since this article is frankly slanted towards the
beginning audiophile, who is in the process of
building his record library, I will review one work
from the “Classical,” “Romantic,” and “Modern”
eras of music. All music should of course be eval-
uated from the standpoints of both performance
and quality of sound. However, in these reviews,
the fidelity of sound will be stressed rather than
the performance. If co-incidentally the recordings
reviewed happen to be the best performances, as
well as the best sound, so much the better. With
no disrespect 1nlended, you will find that you will
listen for the sound quality first, then as you “ma-
ture” musically, you will becomc aware of the fine
points of performance. I think everyone will agree
that listening to a poor quality recording with
distortion and imbalance and restricted range, is
hardly the way to learn or appreciate fine music.

One of the great works of the “Classical” era is
Beethoven’s 5th Symphony. This certainly should
be in everyone’s library, so let’s find out which
are the best recordings of this work; there are no
less than 19 different versions of the Beethoven
5th in the LP catalogue. Of these, only two re-
cordings can qualify as having high-fidelity sound.
The first recording is by Erich Kleiber and the
Amsterdam Concertgebouw Orchestra on London
LL912, and the other disc is by Antal Dorati and
the Minneapolis Symphony on Mercury MG50017.
Here you will find that both recordings are equal
as to quality, but that the quality has a difference
and was achieved with different recording tech-
niques. Each disc has extremely wide frequency
response, very little distortion, and wide dynamics
(range between the softest and the loudest pas-
sages).

The London disc has a smooth “big-hall” type
of sound, and was recorded for the “over-all” ef-
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fect with enough detail to prevent the sound from
becoming blurred or “muddy.” The Mercury disc
was recorded with a single T'elefunken microphone
hung over the conductor’s podium, at a height of
approximately 15 feet. Because of the particular
characteristics of the microphone and the method
in which it was employed, the Mercury sound is
very bright and sharp, full of detail. The acousti-
cal “liveness” or hall reverberation necessary to
give the recording “presence” and balance, was
achieved by using the microphone in its omni-
directional pattern (sound reaches the microphone
irom all directions).

In a good recording, such as these two, you can
hear every instrument and all the instrumental
choirs with perfect clarity. Listen to the string
section. Here they are smooth, wide range, edge-
less. In a poor recording strings have a screechy
“wiriness,” (called an “edge”) which is most dis-
turbing. Listen to the brass section with its trum-
pets, trombones, and french horns. This is a nice
bright sound with plenty of punch and impact.
Contrast this with the stridency and fuzziness of
brass in a poor recording. Listen how easy it is
to distinguish between the clarinets, the oboes, the
flutes and piccolos and the bassoon in the wood-
wind choirs. Listen and you can hear the sharp
rattle of the snare drum, the crystalline shimmer
of the cymbals, the tinkle of the triangle. In a
good recording the heavy thud of the tympani has
tone or timbre. You can feel as well as hear the
impact of drumstick against the taut skin of the
bass drum.

Happily, in terms of perforinance both of thesc
recordings happen to be among the very best. The
Toscanini recording is generally considered the
best performance, but alas, the sound on his disc
is not on a par with these two. Until something
better comes along (which is not very likely since
the work has been recorded so many times) these
then are the recordings of choice in the Beetho-
ven Sth.

The recording from the “Romantic” cra we wiil
review is the colorful and exciting “Scheherazade”
by Rimsky-Korsakov. Here we are faced with 18
versions of the work, and a number of really good
recordings. These are the Stokowski on Victor
LM1732, the Dorati-Minneapolis Symphony on
Mercury MGS0009, the Ormandy-Philadelphia Qr-

(Continued on page 121)




HE duration record for R/C planes has

been broken again, this time by a wallop-
ing margin, with a flight lasting 2 hours and
31 minutes. The record (now awaiting FAI
confirmation) was set by Hilton O’Heffer-
nan, of England. The engine was a Mills 1.3
cc Diesel, which means that the model was
a relatively small one for duration flying.

* * x®

N RESPONSE to many requests from our
readers, here is a pictorial diagram of the
“Lorenz Sixty-one” R/C receiver. The com-
plete story and wiring instructions were
published in our November issue, page 28.

ROBABLY one of the most active of all

R/C flying clubs is the Southeast Virginia
Radio Control Group which gathers every
Sunday afternoon at Langley Air Force
Base in Virginia for flying sessions.

We have just received a letter from John
Worth, the active corresponding secretary
of the Group, and it's so interesting that
we'd like to quote the whole thing, but we’d
run out of space. One of the highlights of
the letter was his report on the Aygust R/C
Roundup sponsored by the Group. The pur-
pose of the event was “to assemble other
R/C fans from neighboring areas for a
weekend of sport flying, information ex-
changing, and just plain socializing.” Six
states were represented and the technical
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session was recorded on tape for distribu-
tion to interested groups who were not able
to attend. This will be an annual affair.

* * *

HE English Channel has been flown by a

radio controlled mode! airplane. The sen-
sational 22 mile flight from Dover to Calais,
France, was made on September 22 by an
ED Radio Queen, equipped with a 3-channel
receiver and an ED .213 Diesel engine.

Taking 40 minutes to make the crossing,
the plane took off under the guidance of a
ground transmitter but, once aloft, was con-
trolled from an accompanying lightplane
which was forced to fly a steady figure-eight
pattern in order to keep the model in sight.
Unfortunately, the model was lost from
view when the mother plane descended in
France, before ground control could be re-
sumed by the disembarking “pilot.” After 17
minutes’ cljmbing with three pints of fuel
aboard, the model attained over 3,000 feet
altitude, and had to be spiraled down sev-
eral times to 2,000 feet, a tense maneuver.

Radio expert George Redlich did the fly-
ing, while the kit was assembled by Sid
Allen, noted in Europe for his winning R/C
performances.

* * *
E actual control by radio of the flight of

a model airplane or course of a model ship
is a thrilling thing. You can almost feel
yourself at the stick of the plane or wheel
of the boat—especially if you have done
these things in real life. For many people,
however, it’s a thrill merely to watch other
people do the flying. These are the spec-
tators.

One of the most popular spectator sights
in Salisbury Park, Hempstead, Long Island,
is the radio controlled model Coast Guard
Cutter Campbell, shown here strutting her

stuff. This model was built by Wesley C.
Keehlisen of Plainview, Long Island, to a
scale of 4" to the foot. The over-all length
of the hull is 43” and its beam is 5%”. It
draws 1%". Two Pittman 9002 electric boat
motors powered by two Willard NT-6 stor-
age batteries drive the twin screw propel-
lers. A Control Master receiver and Aristrol
transmitter are used on the 27.255 me. Citi-
zens band. An ED clockwork escapement
was slightly modified by Keehlisen to give
him an off engine position. END
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Home Built
De Luxe

Fig. 1. The timer, shown here control-
ling an enlarger, can be used to time
“on” or "off” intervals of other equip-
ment drawing as much as five amperes.

OU don't need a darkroom to find uses

for the electronic timer shown in Fig. 1.
Although originally designed for use with
an enlarger, it may be used wherever it is
desired to turn electrical equipment either
“on” or “off” for predetermined intervals.

Although the unit measures only 3” x 4”
x5”, it is completely self-contained and
provides two separate outlets, one for “on”
timing and one for “off’”’ timing. Pilot lights
indicate which outlet is energized. In ad-
dition, a special “Release” button is pro-
vided, permitting the timing interval to be
cut short at any time.

You should be able to assemble your own
timer in two or three evenings or on a
weekend. The basic parts needed are given
in the parts list. Standard, commercially
available parts are used throughout.

Construction Hints: The 3”"x4”x5” metal
box used for a cabinet is available either
with a gray hammerloid or an etched alu-
minum finish. Either style may be used.

The general layout used for drilling and
punching the front panel is shown in Figs.
2 and 7. Dimensions are not given because
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the hole locations are not critical; the in-
dividual builder may easily modify the lay-
out to suit his own requirements.

Black decals may be used to label the
controls and switches on the unit. How-
ever, these should not be applied until
after all shop work on the panel is com-
pleted. After application, the decals should
be protected with two or three coats of
clear plastic.

The chassis may be bent from a small
piece of sheet aluminum or steel. Or, if
you prefer, you can cut a standard chassis
down to fit within the box (an ICA #29082
chassis base was used in the model, as
shown in Fig. 3).

Drill or punch a number of small holes in
the back and in one side of the outer case
to provide ventilation when the completed
unit is assembled. The ventilation holes
should be located near the 117L7 tube. See
Fig. 6.

Mounting the Parts: The two recepta-
cles, the two pilot light assemblies, and
the “Time Delay” control and “Power”
switch are mounted on the {ront panel. The
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Fig. 2. All possible wiring is done before the subchassis and cabinet are assembled.

relay, octal tube socket, and other parts
are mounted on the chassis.

The two push-button switches (the “Re-
set” and “Relcase” controls) are used to
mount the chassis to the front panel.

Wiring Suggestions: Refer to the sche-
matic diagram, given in Fig. 4, and to the
pictorial wiring diagram, shown in Fig. 5,
when wiring your unit. Parts location is

Fig. 3. Subchassis after the control relay, tube
socket, and grommets have been mounted.
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not critical and minor changes may be
made without difficulty as long as the
proper wiring is followed.

Mount an insulated “tie-point” or termi-
nal strip below the chassis and make all
common ‘ground” connections to it. For
safety’s sake, do not “ground” any part of
the electrical circuit to the chassis or case
at any point. A “floating” ground of this
type keeps the chassis from being “hot”
even though a transformerless circuit 1s
used.

If you use the timer in a damp location,
vou can connect an earth ground to the
outer case for added protection.

Do as much of the chassis and front
panel wiring as you can before final as-
sembly, allowing the leads from the chassis
to the front panel to hang ‘“free.” Fig. 2
shows the partially wired timer before the
final front panel connections were made.

After you've completed the wiring, re-
check each soldered joint and every lead
for possible wiring errors. Make sure, too,
that there are no accidental shorts between
terminals or leads. And check the opera-
tion of the relay by moving the armature
with your fingers; make sure that no lead
gets in the way of relay operation.

The completely wired model, with the
hack case removed, is shown in Fig. 6,
while the assembled unit is shown in Fig. 7.
The completed unit presents a real “com-
mercial”’ appearance, even though huilt in
a home workshop.

Circuit Modifications: 1f you use the
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Rr—27,000 ohm, I w. carbon res.

R:+—10 megohm carbon pot with switch (“Time De-
lay”)

Rs—100 ohm, V2 w. carbon res.

R, Rs—220,000 ohm, /5 w. carbon res.

C:r—2 ufd., 200 v. metallized paper capacitor

Ce—10 pfd., 250 v. tubular elec. capacitor

Si+—8.p.s.t. volume control switch, on R: ("Power
Switch”)

Sz, Ss—S.p.s.l. push button switch, normally open
(”Reset” and “Release’ switches)

SO:, SO:—Line receptacles (Amphenol Type 61-MIP-
81F)

RL—S.p.d.t. plate relay, 5000-chm coil (Potter &
Brumfield Type LMS)

Vi—117L7/M7 tube

NE:, NE:—NE-51 neon bulbs

Other parts: octal tube socket; line cord and plug;
Bud =CU-2105 3”7 x4”xS5” Minibox; ICA No.
29082 4” x 318" x 1" chassis; rubber grommets;
knob; two pilot light jewels and brackets; one
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two-terminal soldering lug strip; wire, solder,
machine screws, and other small hardware

Fig. 4, Here are the schematic diagram and paris list for the home-built timer.

parts values given, the timing range will
be from a minimum of slightly less than
one second to about 25 seconds. The exact
range covered will depend on the toler-
ances of the parts used, and as much as
25% variation from these values may be
expected.

This range is more than ample for many
types of enlarging work, especially where
a “fast” enlarging paper such as Kodubro-
mide is used.

Should you need a different timing
range, you need only change the value of
C.. Using a larger capacitor here will in-

Fig. 5. This pictorial wiring diagram will help you in connecting the parts.
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crease the time delay; a smaller capacitor
will reduce the timing interval.

A narrower range may be covered by
replacing R. with a 5 megohm or a 2 meg-
ohm potentiometer.

Neon bulbs NE: and NE: indicate which
of the sockets, SO, and SO., has power
applied. They can be distinguished by fit-
ting them with different colored jewels.

Calibration and Use: With the 117TL7
tube in place, plug the timer into a stand-
ard power line outlet and turn it ‘“on.”’
When the unit has warmed up properly,
the relay will pull in with a distinct
“click.”

Set the “Time Delay” control about half
way towards maximum. Press the “Reset”
button and release it. The relay will drop
out immediately and, after an appropriate
time interval, will pull in again.

If you wish to stop the timing interval
at any time, simply press the “Release”
button. The relay will pull in immediate-
ly.

You may calibrate the completed timer
by checking the delay intervals with a
stopwatch or standard “clock type” timer.
You can then either make up a calibra-
tion chart for the timer or, if you prefer,
prepare a hand-drawn scale for the front
panel.

If you don’t care what makes the timer
work, as long as it does, you can skip the
remaining paragraphs. The following ex-
planation is for readers who do like to know
what goes on in equipment they build.

When 8, is closed, the a.c. line voltage is
applied through the contacts of RL: either
to socket SO, or socket SO., depending on

~whether relay RL, is energized or not. The
line voltage is applied also to the heater of
V. and to the plate-cathode circuit of the
amplifier section of the tube and the coil of
relay RL, in series. Although a.c. voltage
is applied, plate current flows only one way
through the tube and thus current flows
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Fig. 6. The timer is
shown here with the
wiring and assembly
completed, but before
the two parts of the
cabinet are assembled.

only one way through the relay coil. The
relay coil is energized and power is trans-
ferred from SO: to SO..

8. and Ss are momentary contact switches,
normally open. When “Reset” switch 8. is
depressed, the rectified output of the diode
section of V, charges C, and applies a large
negative bias to the grid of the amplifier
section of the tube, cutting off plate cur-
rent flow. The relay is deenergized and
power is transferred from SO. to SO

As soon as the “Reset” switch is released,
C, begins to discharge through R. and R.,
decreasing the bias on the amplifier section
of the tube. When the bias drops to a low
enough value, plate current flows again, the
relay is energized, and power is transferred
from SO: to SO. The length of time RL:
remains deenergized after the “Reset” but-
ton is released can be varied by means of
R., the “Time Delay” control.

If it is necessary to end the interval be-
fore the preset time is up, depressing “Re-
lease” switch S; will allow capacitor C; to
discharge rapidly through Rs. END

Fig. 7. Finished timer in its 3”x4”x5” case.




| S8y SNy

By JOHN FRIEBORN

Why risk dollars to save cents! An inexpensive fuse can
protect your valuable electrical equipment from overloads.

Fig. 1. The assembled
(top) and disassembled
views of an Elmen-
co fused plug, sult-
able for all types of
F electronic equipment.

A TEN-CENT fuse can save a twenty-
dollar TV receiver transformer—and
you can add fuse protection to any elec-
tronic equipment in a few minutes, with-
out drilling, wire cutting, or soldering. Just
use a fused plug or a fused current tap.
These fittings are now offered by several
manufacturers.

You can use a fused plug in place of the
regular plug and install it in the same way
—disassemble the plug, loop each of the
two a.c. power leads under its screw,
tighten the screws, and reassemble the
plug. Fig. 1 shows an assembled and a
disassembled view of a fused plug manu-
factured by Elmenco.

A rurrent tap has prongs on one end and
holes in the other. The prongs fit standard
electrical outlets. Inside the holes are clips
to fit standard plugs. A current tap does
not have to be disassembled. Simply re-
move the regular plug from the outlet and
insert the current tap between them. A
fused current tap is shown in Fig. 2.

If you want to include fuse protection in
equipment when you build it, you will find
the fused plug neat and economical. On
existing equipment, you can install a fused
current tap more quickly.

Both the fused plug and the fused cur-
rent tap are made to fit tubular fuses %
inch in diameter by 1% inches long (the
“3AG” and “3AB” size). Two fuses are re-
quired for each fitting. To insert fuses in
the plug or current tap, simply push them
in through the holes at the prong end of
the fitting. To remove the fuses, use the
small holes at the opposite end of the fit-
ting; insert a small nail or a phone tip and
push the fuses out.

Fuses of the proper dimensions are
available in current ratings from 1/100th
of an ampere to 20 amperes. To determine
the required fuse rating, ycu must know
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Fig. 2. A fused current tap. The tap plugs into
an outlet, cord plugs into tap. By B & M Electric.




the current rating of the equipment. If the
current rating is given directly in amperes
on the equipment, use that figure. If the
ampere rating is not given, but the power
requirement is given in watts, divide the
number of watts by the rated voltage to
determine the current in amperes. For
example, a television receiver rated at
117 volts and 275 watts would require
275/117=2.35 amperes. Whether you read
the ampere rating directly off of the
equipment or compute it from the wattage
rating, you will have a figure that repre-
sents the current you want the fuses to
pass without blowing.

You do want the fuses to blow, of course,
if the current through them becomes high
enough to damage your equipment. Prob-
ably you don’t know how much current
your equipment could take without dam-
age! Trying to find out exactly would be
too much like trying to find out how hot a
flame you could hold your finger in with-
out getting a blister. Other people’s ex-
perience has shown that in most equipment
a fifty per-cent overload will not do serious
damage, but a current more than fifty per-
cent above normal probably means a fault
in the equipment. A commonly recom-
mended practice, therefore, is to use a fuse
rated at 50 per-cent more than the current
rating of the equipment. In our example,
the fuse rating would have to be at least
2.354+1.175==3.525 amperes. A fifty per-cent
safety factor may not be enough for equip-
ment which has a relatively high starting
current. Two solutions are possible.

First, you can use a fuse of larger ca-
pacity. There is no general rule about how
much higher starting current may be than

the normal current, so the simplest pro-
cedure is to try the next larger rating,
then the next, and so on, until you have a
fuse which does not blow. This may not
seem to be a scientific method of determin-
ing the proper fuse size, but it is a good
one. You may blow a fuse or two in your
trials, but you will find the rating which
is high enough, but not too high. It is im-
portant, especially on equipment with a
high starting current, not to use a fuse
with a higher rating than is actually nec-
‘essary. If you do, you will have less pro-
tection against overloads after starting.

As an alternative solution to the high
starting current problem, you can use two-
element fuses (Buss “Fusetrons” or Littel-
fuse *Slo-Blo” fuses). In these fuses, one
of the elements will open the circuit
quickly on a large overload. The other
opens on a smaller overload, such as might
be caused by starting current, but the cir-
cuit opening is delayed for a longer time
than the starting current normally would
last. The over-all result is: first, these
fuses do not blow on the starting current;
second, if some actual trouble makes a
current as high as the starting current last
for a relatively long time, the circuit will
be opened; and third, if a trouble causes a
much larger current than the normal start-
ing current, the circuit will be opened im-
mediately. You can use lower fuse ratings
with two-element than with single-element
fuses and have more protection against
abnormal overloads.

Any electronic equipment you have is
worth fuse protection. With a fused plug
or a fused current tap, you can provide
that protection easily and quickly. END
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" NEW ANTENNA TO HANDLE

‘i 20,000 TELEPHONE CIRCUITS

B NEW TYPE of antenna, resembling

a giant sugar scoop (see photo at
left) has been designed by Bell Labs
engineers to receive and transmit tele-
phone and television signals.

These horn-reflector antennas, to be
used on Bell radio-relay routes, may
eventually handle up to about 20,000
telephone circuits or 30 TV programs
at one time. They can handle, simul-
taneously, radio signals in the 4000,
6000, and 11,000 megacycle bands.

Microwaves are deflected from the
curved back of the receiving or trans-
mitting antennas which will be
mounted on towers. Towers as high
as 300 feet above ground are often
required for radio-relay transmis-
sions. Exn
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3-CHANNEL TONE R/C RECEIVER

By E. L. SAFFORD, JR.

HIS receiver was designed to get the

“Mostest for the Leastest.” It does oper-
ate on tones but these are not critical. It
offers three channels with but two relays,
requires no bulky or complex filters, has a
straightforward simple-to-adjust circuit,
and is highly reliable. To operate this re-
receiver on the Citizens band at 27.255 mc.
you will have to use a crystal-controlled
transmitter and fill out and return an FCC
form 505 to the closest FCC office.

The receiver consists of a superregen-
erative detector, two stages of audio ampli-
fication, and two relay stages. To reduce
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the number of tubes required, two 3A5 dual
triodes are used. The relays energize when
the receiver is turned on and de-energize
when the tone signals are received. The
circuits to be operated should be connected
to the normally-closed contacts of the re-
lays.

Circuit Details

The antenna coil L, is inductively coupled
to the tank coil L., which is slug tuned.
(See the circuit diagram.) The small vari-
able capacitor across the coil should be
adjusted in conjunction with the coil slug
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Block diagram showing how three channel
operation can be obtained with the receiver
described here and the relays specified.

for 27255 mc. The coil slug is always
grounded as this improves circuit stability.

The signal is impressed on the grid of the
detector through a small capacitor, C;. The
plate is connected directly to the opposite
end of the coil. The two r.f. chokes are
provided to keep the r.f. energy in the tank
circuit. The audio take-off is across the
grid resistance and capacitance. These are
also responsible for the self-quenching ac-
tion required.

The signal is next coupled to the grid of
the first audio stage (the second half of
V1) through Cs. Notice two points here: the
grid resistance is high, ten megohms (R.),
and a capacitor, Cs, is used from' the plate
to ground to reduce the quench voltage but
allow the audio signal to pass to the sec-
ond audio stage.

This second stage is conventional, using
a 3Q4 pentode. Notice the decoupling filter,
C—R,, in the “B-" line which is necessary
to prevent internal oscillation.

It was desired that one relay open with
one tone, and the second relay open with a
second tone; these tones to be different, but
not critical. To accomplish this, Ci, Cs, Chs,
and R. form a high- and low-pass filter such
as is used in conventional broadcast re-
ceivers for tone controls. High-frequency
signals can get through to grid 6 of Vs;
low-frequency signals go on grid 2. When
a high frequency tone is received and ap-
pears on grid 6 of V,, relay RL, will open.
Relay RL: operates in a similar manner.

With this arrangement then, it is possible
to transmit a low tone (about 600 cycles)
to cause one relay to open, and a second
tone (about 3000 cycles to cause the
second relay to open. If an intermediate
tone of about 1500 cycles is transmitted,
both relays will open and this makes pos-
sible the three channels. .

If relay RL: is opened and relay RL, re-
mains closed, energy will flow through con-
tact a¢ and out e to energize one function,
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f:, refer to the block diagram. If RL. is
opened but RL. is not, the current will
flow through contact b and out d, ener-
gizing a second function, fi. If both relays
are opened together, current flows through
contact b and out contact ¢ to operate
function fs. The only requirement for three
channels is that one relay be a double-pole,
double-throw type of about 8000 to 10,000
ohms which will operate on about two
milliamperes. For two channel operation,
merely use two single-pole, double-throw
relays.

Adjustment

To adjust this receiver, plug a pair of
earphones into the jack and listen for the
characteristic hiss. The transmitter should
be off. Now adjust the relays so that they
both pull in, being careful that the arma-
tures do not touch the relay cores; this
causes sticking. Now turn on the trans-
mitter. The hiss should die away as the
receiver is tuned to the transmitter fre-
quency by means of the slug and/or the
variable capacitance. Close the transmitter
switch causing the low tone to be trans-
mitted and adjust the spring tension on RL-
until the relay opens. Release the button
and, if necessary, readjust the relay clear-
ance until the relay pulls in again. Repeat
this procedure until the relay opens with
reception of the low-frequency signal and
closes without it.

Now remove the earphones, since they
cause a loss in the high frequency tones,
and adjust the high-frequency relay in ex-
actly the same manner. Finally, when both
are operating satisfactorily, transmit the
1500 cycle tone and both should open and
close together. Once adjusted, they need no
more attention unless subjected to a severe
shock or dust or dirt.

If the receiver does not operate properly,
check the voltages at the tube sockets. The
correct voltage values are given on the
schematic diagram, but these may vary as
much as ten per-cent. These voltages were
measured with a 5,000 ohms per volt volt-
meter. Check the tubes themselves and, if
necessary, substitute tubes in the superre-
generative stage; some 3A5's work better
than others here.

Check the wiring, be certain it is correct
and that there are no loose or cold solder
joints. Be sure that the filament voltage
is above 2.1 volts, erratic relay operation
begins when the filament voltage drops to
just above this value.

The only stage that is critical in layout is
the superregenerative stage. Keep parts
spaced here and do not pile components on
top of one another, the chokes especially.
Allow % inch air space around the coils and
Y, inch around chokes. EnNp
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coll A3 the tone-operated three
< channel R/C receiver.
ol

=_
R1, Rs—50,000 ohm, V2 w. res. ¥
Re—10 meqgohm, Y5 w. res. : .-
Rs, R7~—250.000 ohm. V2 w. res. Wre a-b e
R;—20,000 ohm, 1 w. res. L

R;:—2 megohm, V5 w, res.

Rs, Rio—5 megohm, V4 w. res.

R9—100,000 ohm, V, w. res.

Ci1—50 pufd. ceramic capacitor

Cs, Cu1, Cre, C1s—100 pufd. ceramic capacitor

Cs, C7—.001 pfd. paper capacitor

C—25 ufd., 50 v. elec. capacitor

Cs—.001 ufd. ceramic capacitor

Cs, Cs, Cr0—.01 ufd. paper capacitor

Cs—470 wufd. mica capacitor

Cuy—4 to 15 yufd. variable capacitor

Lr—3 t., #24 cc on 3%” dia. coil form with pow-
dered iron slug.

Le—16 t., #24 cc on same form as Li.

RFC:, RFCs—10 uhy. r.f. choke.

Si+—S.p.s.t. toggle switch

Vi, Vs—3AS tube

Ve—3Q4 tube

RL:—8000 ohm, s.p.d.t. relay (Sigma 4F)

RL:—5000 to 10,000 ohm d.p.d.t. relay (Advance)
for 3-channel operation; s.p.d.t. relay for 2-chan.
nel operation

Ji—phone jack

1—3 v. “A” battery

1—67.5 v. /B battery

GROUND JACK
TO CHASSIS

Pictorial diagram of the 3-
channel tone R/C receiv-

er. Keep all leads as

short as possible. The two A
single pole double throw
relays shown here will
give two channel opera-
tion. For three channel

Bt O, W

operation use the relays
specified in parts list.
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Mr. Joseph M. Chamberlain, Chief Astronomer of the Planetarium, at the new control console.

New electronic equipment provides breathtaking realism

of sight and sound in famous ‘‘theater of the skies."

MAMMOTH electronic control console

has been installed in New York City’s
famous Hayden Planetarium. Synchro-
nizing the Planetarium’s Zeiss Projector
with an elaborate high-fidelity sound sys-
tem, the console enables the “theater of
the skies” to present its shows with star-
tling realism of both visual and aural ef-
fects.

The only instrument of its kind in the
world, the new unit, as well as the entire
sound system, was designed and installed
by the Altec Service Corporation of New
York, with Mr. Martin Bender, Commercial
Engineer attached to Altec N.Y., supervis-
ing the entire operation, and Mr. Joseph M.
Chamberlain, Chief Astronomer of the
Planetarium, contributing to the guidance
and scope of the program of improvement.

Almost a mile of wiring is used in the
unusual instrument, as well as dozens of
switches, knobs, relays, circuit breakers,
and other components. The unit weighs
1500 pounds and took a year to design and
build. Now in operation, it is capable of
controlling 96 different combinations of
special effects to enhance the theatrical
possibilities of the Zeiss Projector. In addi-
tion, it controls any sequence of 15 different
lighting machines, each of which includes
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up to a dozen different scenes that may be
displayed. The resultant combination pro-
vides an almost fabulous range of possibil-
ities for showing celestial phenomena.
Synchronization of these visual effects with
specially prepared sound effects is now so
perfect, that the spectacle of a meteor
hurtling toward the earth, accompanied by
a terrifying noise, is enough to make adult
members of the audience duck under their
seats.

The new control console is the climax of
a five year program of improvement at the
Planetarium, during which time Altec also
installed a complete audio system. Chief
problem facing Mr. Bender in this task
was to diffuse correctly the sound in the
dome-like room that is the Planetarium
theater, as well as in the cylindrical room
in which lectures are given. In both rooms
the shape and architectural material worked
against good acoustics rather than for it.

The dome, in which music and speech as
well as special sound effects were to be
reproduced, received two speaker systems,
each complete in itself with one woofer and
two tweeters for maximum distribution of
high frequency sounds. One system han-
dles music and sound effects; the other
reproduces the lecturer’s voice and serves

POPULAR ELECTRONICS
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Hi-i record and tape equipment, amplifiers,
and controls are housed in soundproof room.

Altec and Planetarium technicians took
six days to install the new unit. ¥

also as a standby speaker in case of failure
of the former.

In the cylindrical room, the saturation
method of speaker placement was used by
installing a ring of twenty-four speakers
around the ceiling.

Feeding these speaker systems are audio
program sources and input systems located
in a studio-type control room. In addition
to the microphone used by the lecturer, the
control room houses a Rek-o-kut twin
turntable with Pickering arms and pickups
for playing records. Adjacent to these is a

T e

twin Ampex tape system used both for : —— .
recording and reproducing. All input sig- Martin Bender (right), designer, plans wir-
nals are fed through Altec-Lansing pre- ing and installation with Planetorium staff.

amplifiers and output amplifiers. The system
is rounded out with switching and patching
panels that provide maximum flexibility in
feeding the sound to any or all parts of the
speaker system as well as in monitoring
programs. Because the output frequency
response of the system is flat, radio stations
can connect directly to any of the outputs
and broadcast programs directly without
correcting for local equalization.

Speaker muting is provided at the con-
trol console permitting the lecturer to com-
municate with the control room without
the audience being aware of it. EnND

The new control console after installation.
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GEIGER

ROWLING around with a Geiger counter

in search of uranium is lots of fun, and
might also turn out to be very profitable!
A little over two years ago, Vernon Pick
ran across a rich uranium deposit while
prospecting with a Geiger counter, and re-
cently sold his holdings for over nine mil-
lion dollars! A Mr. Steen, down to his last
grubstake less than four years ago, found
uranium, and today is numbered among
the country's millionaires.

Not all prospectors have been so success-
ful, but it is safe to say that the majority
have enjoyed themselves while prospecting.
The government offers prices and bonuses
which make searching for uranium extreme-
ly attractive. Two publications, available
from the Government Printing Office, Wash-
ington 25, D. C., should be part and parce!l
of every prospector’s library. These are
“Prospecting for Uranium,” $0.55, and
“Prospecting with a Counter,” $0.30. They
give details on government bonuses, tell
where ore may be sent for checking, and
include a gold-mine of miscellaneous infor-
mation.
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Hunting—if there is a great increase in
the rate of clicks you hear. that's it!

This counter is compact, inexpensive and
easy to operate—flip the switch and listen.

Cost of equipment has undoubtedly been
a major deterrent to many who hanker for
a spell in the wild country. However, Geiger
counters need not be complicated or expen-
sive, and can be built very simply in the
home workshop.

A word about the functioning of a Geiger
counter is perhaps in order at this time.
The heart of the counter is a Geiger tube,
a special gas-filled diode which is sensitive
to the gamima rays given off by uranium.
It is usually cylindrical in shape, can be
made of glass or metal, and contains a cen-
ter electrode which is insulated from the
shell. If made of glass, the inside is coated
with Aquuadag or other material to form a
conducting layer. Gamma rays, which are
similar to x-rays, knock electrons loose
from the walls of the tube. The center
electrode is kept at a high positive poten-
tial, and attracts these electrons so strong-
ly that they ionize the gas in the tube; that
is, knock electrons out of some of the gas
molecules. These new electrons knock out
still more electrons, producing what is
known as an avalanche, or pulse of current,

POPULAR ELECTRONICS
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which will produce a click if passcd through
a pair of headphones.

The simplest Geiger counter, then, con-
sists merely of a battery of the proper volt-
age in series with the Geiger tube, a pair of
headphones, and a protective resistor. Most
Geiger tubes require around 900 volts for
proper operation, but the Victoreen Instru-
ment Company manufactures several mod-
els which will operate on 300 volts. The
1B86, used in the instrument to be de-
scribed, retails for $8.00. Also, two com-
panies ( Eveready and Burgess) make small,
light batteries which provide the necessary
300 volts and which retail for under $8.00.

Now all we have to do is combine the
essential components into 2 unit which is
convenient to carry around. The smaller
diagram of the schematic shows the circuit.
These components can be combined into a
commercial 3"x4”x5” aluminum box, with a
kitchen cabinet handle, available at any
hardware store, mounted on top for carry-
ing. A word of caution: the 300 volts from
the battery can give a nasty bite, so be
careful!

Aluminum will screen out some of the
gamma rays from uranium, so a series of
small holes is drilled in the case immediate-
ly beneath the Geiger tube. These holes can
be seen behind the tube. The tube is
clamped in place by a small clamp made
from a Fahnestock clip—any kind of small
clamp will do. It is a good idea to glue a
small piece of sponge rubber, felt, or some
other materiial to the bottom of the casec
before clamping, to protect the tube. The
wire leads of the tube are brought out to
the terminal strip and soldered in place.

The battery mounts very nicely in the top
part of the case, and is held in place by a
strap made of some kind of sheet metal, tin,

One section of the cabinet mcunts the 300-volt
battery, the headphone tip-jacks. and the on-
off switch—the other section. all other parts.

L]
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aluminum, etc. Use your ingenuity and take
advantage of whatever you have available.
The two phone jacks are mounted on the
rear of the case.

When the parts have been assembled and
the leads carefully soldered, put the case
together and you are in business. As soon
as the headphones are plugged in, you will
hear a series of very faint, irregular clicks
—about 40 to 60 every minute. This is the
so-called background count. If the counter
is brought in the vicinity of radioactive ma-
terial, the clicks will become more frequent.
The rate of the clicks gives an indication of
the intensity of the radioactivity.

Don’t be disappointed if the clicks are
very faint. This is the price that must be
paid for simplicity. However, with sensi-
tive headphones, the volume will be ade-
quate for quiet locations. No switch has
been provided, as unplugging the phones
breaks the series circuit and disconnects
the battery.

It is a very simple matter to install a
one-stage amplifier in the same case with
the counter. Such an amplifier can provide
adequate headphone volume for all but the
noisiest locations.

The circuit for the Geiger counter, com-
plete with amplifier, is shown in the larger
diagram of the schematic. A triode-conected
1U5 provides adequate gain and its battery
requirements are very small. Here the plate
voltage is obtained direct from the 300-volt
counter battery. A large load resistor (1
megohm) protects the amplifier tube from
the excessive battery voltage. Total current
drain for both counter tube and amplifier
tube is well under one milliampere, which
permits extended battery life. Filament re-
quirements are met by a small penlite cell
clamped beside the counter tube. The paper

s
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Ri, R=—4.7 megohm, Y2 w. res.

Rs—1 megohm, V2 w. res.

C1, Co—0.01 ufd. ceramic capacitor

B,—300 v. battery (Eveready or Burgess)

B:—1Y, v. penlite cell

S1—S8.p.s.t. toggle switch

V:i—Victoreen 1B86 Geiger tube

V:—1US tube

Headphones—Sensitive, high-impedance
headphones

Other parts you will need: one 3" x4” x5 alu-
minum box; one kitchen cabinet handle: one
Fahnestock or similar clip; one clip for battery.
two phone tip jacks; one 7-pin miniature tube
socket; one 5-lug terminal strip; screws, nuts,
wire, and solder

The Geiger tube, if unavailable in your locality,
may be ordered from Allied Radio Corporation, 100
N. Western Avenue, Chicago 80, Illinois. Thisis a
reqularly-stocked item in the Allied catalogue.

Diagram (A) is the counter with amplifier; diagram (B) is simpler, but less sensitive.

shell on the battery is removed so that the
negative terminal is connected direct to the
chassis. However, it may be desirable to
solder a lead to the battery shell and con-
nect it to the chassis for a more reliable
contact. The socket for the IU5 is mounted
on the other side of the counter tube, and is
supported only by leads soldered to it. This
provides a form of “shock mounting” and
- protects the 1U5 from severe shock. The
. “on-off” switch appears just below the
phone jacks, and is wired to disconnect both
the plate and filament battery when in the

“off’’ position.
A high value load resistor (4.7 megohms)

CONNECTED TO
CHASSIS THROUGH
CLiP

TERMINAL
STRIP

BOTH OUTSIDE
LEADS GO TO
GROUND
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is used for the Geiger tube to give a large
voltage pulse. This pulse is fed to the 1US5
control grid through a .01-xfd. ceramic ca-
pacitor, chosen because of its small physical
size. Actual value is not at all critical. The
amplified pulses in the plate circuit are
coupled to the headphones by means of an-
other .01-ufd. ceramic capacitor, which

serves to isolate the headphones from “B+"
and avoids all possibility of shock.

Now that you have an amplified Geiger
counter, you can start prospecting in ear-
nest! Try it out on the luminous dial of
your watch or alarm clock, then on the
nearest stone quarry.

END
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A New
All-Transistor
Calculator

N EXPERIMENTAL all-transistor cal-

culator has been developed by the new
research laboratory of International Busi-
ness Machines Corporation, Poughkeepsie,
N. Y. The new machine includes a comput-
ing unit about one-half the size and requir-
ing only 5 per-cent as much power as a
comparable vacuum tube computer, yet it
does the same work.

The new calculator is comparable in
capacity to IBM's type 604 electronic calcu-
lator, of which over 2000 are in use. These
machines are capable of solving rapidly
complex problems, including differential
equations. Their circuits can be set up to
correspond to a given set of conditions for
which the operator needs certain answers
and results. Accurate results can be sup-
plied in far less time than it takes a skilled
mathematician to do the same work.

The type 604 uses 1250 vacuum tubes;
the new model uses more than 2200 tran-
sistors. While their speeds are similar, the
new unit is much smaller in size and re-
quires only as much power to operate as is
needed for a television receiver. This elim-
inates the need for a bulky power supply
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High speed punching unit
at left and transistorized
calculating unit at right
make up the new computer.

and
diodes are mounted on print-
ed wiring panels shown here.

Transistors. resistors,

and forced air cooling of the components.

This experimental engineering model is
believed to be the first fully-operative tran-
sistorized computer complete with auto-
matic input and output. Many of the tran-
sistors used in it are of a design developed
by the company’s own engineers to meet
the operating characteristics required in
computer circuits.

Because transistors have a much longer
life than vacuum tubes, it is expected that
the necessary maintenance of machines em-
ploying them will be greatly reduced from
that of vacuum tube machines.

Printed wiring, replacing much of the
wiring normally comprising a computer’s
“nervous system,” was used in the design
of the new calculator to simplify it, and re-
duce space requirements. This model con-
tains 595 printed wiring panels, on which
the transistors are mounted. Each panel is
about two-thirds the size of an IBM card.

Mr. W. W. McDowell, IBM vice-president
in charge of research and engineering, states
that the new model is experimental, “. . .
one of the many experimental projects on
which our engineers are working. . . .”” END
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OST short-wave stations now use Eng-
lish at least part of the time—especial-
ly for identification purposes. The best
source for identification aids is World Radio
Handbook, which lists announcements (by
languages) used by a station, opening and
signature tunes, interval signals, slogans,
and so on. (The American agent for WRH
is now Gilfer Associates, Box 239, Grand
Central Station, New York 17, New York.)
The language «alone is not conclusive
proof of the origin of a broadcast which
you may pick up. For instance, if you
hear a program in French or Spanish, this
does not necessarily mean that it is being
transmitted by a station located in France
or Spain respectively. Many stations use
multiple languages, and many short-wave
transmitters take relays from other sta-
tions.

To make sure that you identify a station
correctly, it is essential to wait for the an-
nouncement which most stations give at
regular intervals-—especiully on the hour.
If you can't “wait” that long one day,
you'd better try it again another day.

Naturally, the more languages with
which you are familiar, the easier the
identification of the senders. More and
more, however, you'll find stations are
adding Emnglish, particularly for identifica-
tion purposes.

If you know the equivalent of the word
“calling” in several languages, you usually
will be able to spot the location of the
broadcaster—such as Huna Omdurman
(the Anglo-Egyptian Sudan); Ici Paris;
Goverit Moskva (Moscow); Hona el Ka-
hera (Cairo); Agui Lisboa (Lisbon); Go-
vori Sofia (Bulgaria); Edho Athinai (Ath-
ens); Utvarp Reykjavik (Iceland), and so
on,

Listen carefully to foreign languages for
their chief characteristics, then pick out
repeated words and phrases. Analyze sta-
tion announcements. It's a good idea to
listen to some stations-—-schedules of which
are known, and which broadcast in various
languages (such as the BBC or Voice of
America)—to learn how to recognize the
sound of one tongue from another (such
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as distinguishing Portuguese from Span-
ish).

Unless you are quite certain, take noth-
ing for granted! USSR stations, for exam-
ple, often are mistaken for Chinese broad-
casters when the Soviet transmitters are
using Chinese. Also, many outlets which
announce as “Radio Moscow”—particularly
in the North American daily transmission
in English at 2300-0600—are actually relay
transmitters in the Soviet's satellite coun-
tries—such as Bulgaria, Czechoslovakia,
Hungary, and Poland.

Tuning and interval signals are a reliable
guide (it pays to memorize any heard!).
Here are some examples of common in-
terval or tuning signals:

Canada’'s interval signal is the first four
notes of the National Anthem, “O Cana-
da"”; Denmark’'s distinctive interval signal
is from an old Danish folksong; the BBC
uses Morse signal “V"” (V for Victory)
played on a timpani in its European Serv-
ice; the general interval signal used by
Radio Nederlund is an old Dutch folksong
called “Merk toch hoe sterck,” played on
carillon or celesta; Rome’s interval signal
is a bird chirping; Warsaw's interval signal
is from the first movement of Chopin’s
“Polonaise in A-Flat Major”; Lisbon’s in-
terval signal is a gong; Sweden uses the
first movement of Carl Michael Bellman's
“Storm och boljor tystna ren’”’; Switzer-
land has a beautiful melody played on a
music-box; the Vaticun Radio uses a caril-

(NOTE: Unless otherwise stated. all time herein
iz expressed in Greenwich Mean Time—GMT—sub-
tract 5 hours for EST, 6 for ST, 7 for MST, 8 tour
PST. Thls is on a 24-hour clock basis in which mid-
night is 2400 (or 000O0), 8 a.m. is 0300, 10 a.nm. is
1000, and noon i= 13200, for example; instead of start-
ing again at 1 p.m., as the 12-hour system does, the
24-hour system contmues to increase the number of
each hour until_2359 (11:59 p.m.) is reached, thus

1 p.m. is 1300, 5 p.m. is 14()() 10 p.m, is 2200.)
With regards to the terms “wavelength'' and “fre-
quency’’. wavelength is measured in meters. For every

»\‘.\Plenglh there is a corresponding frequency which
is the number of complete waves, or cycles, sent out
by a tranxmlltel every second. A ‘“kilecycle” is 1000
cyceles, “megacyele” is 1000 kilocyeles or 1.000.000
cyeles. As a SWL you will be concerned primarily
with megacycles (me.). To convert megacycles 1o me-
ters (m.) divide the frequency in megacyeles into 300.
For example, 6 me. divided into 300 gives you 560 m,
(wavelength) and, conversely, 50 m. (wavelength)
divided into 300 gives you 6 mec, (frequency).
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lon melody, ‘‘Christus Vincit,” played on
the celesta with orchestral accompaniment;
interval signal of Radio Congo Belge is a
native xylophone beat; Radio Baghdad
presents the soft chirps of a mechanical
nightingale; All India Radio’s signature
tune is a melody of eight seconds’ dura-
tion repeated with intervals of 10 seconds
in between, using violin, viola, cello, and
tampura; Radio Australia usually plays
“Waltzing Mathilda” on a music-box for
five minutes preceding transmissions, then
has clock chimes and the laugh of the
kookaburra, while New Zealand’s interval
signal is the call of the native bird, the
tui.
Now for this month’s tips (GMT):

* * *

For Beginners

Algeria—Try for Ruadio Algeria, 6.160,
in Arabic, around 2200 to 2244A when
closes with the playing of “La Marseil-
laise.” Argentina—Radio Splendid, 9.310A4,
should be good level around 0100; all-
Spanish. Azores—CSA92, 11925, Ponta
Delgada, is now on winter schedule of 2000-
9100. Brazil—Radio Cultura, 6.165A, Sao
Paulo, often has English around 0400. Try
PSL, 7.936A, Rio de Janeiro, around 2230-
2300 when has news in Portuguese. For
the English session, “Brazil Calling,” tune
ZYK3, 9.565, Recife, weekdays 0105-0130.
Bulgaria—Radio Sofia, 9.700, has English
for North America now 2245-2300, 0030-
0045, 0100-0130, 0400-0430.

Coste Rica—TIFC, San Jose, “The
Lighthouse of the Caribbean,” currently is
using 6.037 parallel 9.647 (listed 9.645)
around 1100-0500; has English 0300 or 0400.
Egypt—For English news from Radio
Cuiro, tune 9.475 at 1830. Finlund—Tune
15.190 for OIX4, Helsinki, at 1100 when has
English news. France—When this was
compiled, Paris was reported heard in east-

*

An engineer adjusts the
power amplifier section of
one of the short-wave trans-
mitters aboard the Voice
of America's “Truthship.”
the “Courier.” This ship
was designed to relay news
of a free world to VOA’s
Iron Curtain listeners.

*
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This six-story building is the home of Radio Ja-

pan in Tokyo. From the studios in this build-
ing, broadcasts are fed via landlines to the
transmitters located in the city's outskirts,

ern USA with English (beamed to Britain)
2000-2100 over 6045, 9.625A, and 11.700.
French Equatorial Africa—Ruadio Brazza-
ville is again back on 9.440, parallel 11.970;
closes down D0140; has English news for
North America 2245-2300. Greece—Rudio
Athens now uses 9.607 (instead of 11.718)
for English news 1745-1800 closedown.

Guatemala—TGNA seems to alternate be-
tween 11.850 and 5.9525, in parallel with
(Continued on page 112)

83




4 Col. Bingham gupervises testing
# of new intercom in train office.
2 Loudspeaker is wall mounted.

Third rail can be seen in above
prhoto running alongside track.
Motorman’s cab contains its own
sending-receiving unit including
microphone and loudspeaker.

Third rail, used for carrying railroad power, doubles as
signal path in subway's two-way FM voice message system.

ONE of the most novel intercommunica-
tions set-ups in the world is the one
nearing completion on New York City's
subway railroad. Using the “third rail”
(main power line) as the medium of signal
transmission, the new system provides for
two-way FM communication between a
moving train and the dispatcher’s or train-
master’s office.

The first of its kind, the new system has
been in the process of development for sev-
eral years by the Union Switch & Signal
Company and Colonel Sidney H. Bingham,
Executive Director and General Manager
of New York City’s Transit Authority.

A microphone, loudspeaker, and sending-
receiving unit are located in the office. An
identical unit is installed in the motor-
man’s cab aboard the train. The opera-
tor at either end can call or listen to the
other. In either case, the transmitter pro-
vides a carrier wave that is frequency
modulated in accordance with the voice
signal into the microphone. The modulated
wave is then fed directly to the third rail.
Reception of the message is then accom-
plished by metal contactors from the third
rail to the receivers.

Due to the complexity of the third rail

84

system, the message wave may become dis-
sipated over distances that involve circuit-
breakers and bus bars. Consequently, an
auxiliary line is sometimes required for
carrying the message wave from point to
point in the third rail system. For the
time being this problem has been solved
by using the railroad’s signal mains as these
auxiliary lines. Signal mains normally carry
660 volts a.c. for operating the subway’s
complex signalling system. The third rail
itself carries 600 volts d.c. which furnishes
the power to run the trains. The signal
mains and the third rail—two distinct and
separate electrical circuits—are now ‘“‘con-
nected” at certain points to provide a con-
tinuous path for the message signal. The
connecting or coupling units are so de-
signed, however, as to permit the FM
signal to pass, and yet keep the power
voltages isolated from each other, so that
the high a.c. does not enter the high d.c.
line, and vice versa. In addition to the net-
work of transformers and capacitors that
does this ticklish job, protective fuses are
inserted on each side of the coupling unit
to protect against the power voltages mix-
ing with each other in case of breakdown.
When the system is finally installed, the

POPULAR ELECTRONICS
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Simplified block diagram shows how the third rail is used for carrying voice messages,
and how the a.c. signal mains relay the message from point to point along third zail.

a.c. signal mains probably will not be used
for signal connections, but new wires will
be provided for this purpose alone.

A message, sent from the office, is picked
up by all trains within a given area. Simi-
larly, messages sent from any train are
picked up by the office as well as all other
trains in the area. This feature is regarded
as an advantage since it means that all
train operators will be kept informed of
all conditions in their area at any time.
Individual calling systems would be very
costly and no advantage is seen in develop-
ing them. Because of the weight of the
equipment in one installation (over 30
pounds), an individual intercom set is not
regarded as portable. Therefore, two units
will be installed in each train—one at each
end—so that the motorman will not have
to carry his set back and forth at the end
of train runs.

The receiving-sending sets are powered
by batteries already contained in train
cars, although some thought has been
given to obtaining their operating power
from the high d.c. present in the third rail

The new system provides smooth and
instant communication between the train
and operating supervisors. It eliminates
the need for a motorman to stop his train,
get out, and walk along the tracks to a
wall-phone when he has to call the office.
In case of emergencies, information can
be obtained by supervisory personnel, and
instructions to the train issued almost in-
stantly. Colonel Bingham anticipates
greater railroad efficiency as a result of his
new system, and expects that similar in-
tercoms will soon be used by other third
rail electric railroads. EnND
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Motorman testing the new intercom on a trial
run through subway tunnels of New York City.
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\'\" e/ / Y furnishing three left
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ALTHOUGH the one-arm escapement is
capable of allowing the R/C model air-
plane flier to execute a wide variety of
maneuvers, more and more complex escape-
ments are being used. These provide a
more flexible system of control, allowing
more intermediate positions for the rudder,
stabilizer, etc.

In order to describe the operation of the
more complex escapements, each extension
will be referred to as a finger; each finger
is intercepted by catch points as it rotates.

The three-finger escapement is illustrat-
ed in Fig. 1. Notice that the fingers are set
120 degrees apart, and that the catch points
of the relay armature are located exactly
the same as those on the one arm (or two-

\L Fig. 2. A four finger escapement with

three left and three right positions,
two neutrals. This of course allows
for more flexible control of a model

airplane or boat by radio control.
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Fig. 3. A ijour finger escapement. Fig. 2
shows its mode of operation giving three
left, three right. and two neutral positions.

P

Fig. 4. The Bonner compound escapement used
for radio control. Notice the ratchet wheel and
rocker arm combination for smoothing out the ro-
tation and the spring contacts on the front view.

finger) escapement. The solid lines repre-
sent the signal “off” positions. The dotted
lines represent the signal “on” positions.

To complete a 360-degree rotation of the
crank, the following signal sequence is
necessary : “on-off,” “on-off,” “on-off.” This
compares to the sequence for the two-finger
escapement which is: “on-off,” “on-off.”

Why use this type of escapement? The
reason is more control. If the distance H
is made equal to the distance from the shaft
to the crank, the deflection of the loop to
the right and left will be equal in positions
C and G. These are the first and third ‘‘on”
positions respectively, and represent the
maximum deflection possible, Now notice
that the loop will be deflected in positions D
and F, but not as much. These are the first
and second ‘“‘off” positions. The B position
is neutral; E is so slightly left that it can be
used as a neutral.

Thus, with this type of escapement, it is
possible to have two positions to the right
and three to the left and also a single neu-
tral. In steering applications a rudder may
be placed in the “half” positions and al-
lowed to remain there as long as desired
without consuming power. One can also
have full deflection in either direction, but
only while the push-button is depressed.
This is desirable particularly in planes
where sharp turns do not want to be sus-
tained.

4.Finger Escapement

A typical four-finger escapement is
shown in Figs. 2 and 3. This type is popular
for boat steering. The catch points of this
escapement move the arms in 43-degree
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jumps instead of the 90 degrees of previous
types. This type of escapement will provide
three positions left or right, as shown in
Fig. 2.

To remember just how many times to
push the button to get a particular deflec-
tion will be a problem. It is possible, how-
ever, to design a ground control unit which
will send forth the correct sequence for the
position desired merely by moving a steer-
ing lever or wheel to the left or right.

Compound Escapement

To simplify the ground control unit and
yet allow particular signals to be trans-
mitted for left and right (and one other
function), the Bonner compound escape-
ment was developed. (See Fig. 4.)

The sequence of signals is simple and can
be readily performed with a push-button.
Pushing the button once will give “left.”
Holding the button down will prolong this
position. To obtain *“right,” push the but-
ton down, release, and down again. Hold it
down as long as you desire “right.” For the
third function, the sequence is “on-off,”
“on-off,” *“on.” If one sends two quick
pulses for “right” and desires to repeat
“right,” he just sends the same two pulses
as before. The same applies to “left,” or to
the third function. This is possible because
the escapement is designed with only one
neutral or starting position. It returns to
this neutral automatically whenever the
signal remains off for any length of time.
Other escapements can be made to do this,
but require that a “neutral” command be
transmitted after the steering command
ends.
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Fig. 5. Diagram of the Bonner compound
escapement in the neutral position.

How does the Bonner compound work?
Refer to Fig. 4. Notice that the fingers are
not symmetrically spaced. This is done to
allow the crank to be positioned left or
right by the “on” catch point only. Notice
also that the finger to which the crank is
attached is offset. The “off” armature catch
point is also offset to intercept it alone.
Thus, in the signal “off” position, this
finger is intercepted by the armature catch
point and this corresponds to the neutral
steering position.

Assume that the escapement has a rub-
ber-band attached and is ready to operate.
Refer to Fig. 5. If a signal is transmitted,
armature Y pulls down releasing the offset
finger. At the same instant, the “on” catch

point moves in and finger 3 is intercepted
and held. This is “right.” If now, the signal
is turned off, this catch point moves back,
releases finger 3, and the shaft rotates clear
around until the offset finger (1) again en-
gages armature Y. The steering element
has returned to neutral.

Notice the front of the escapement with
its ratchet wheel and rocker arm that en-
gages the teeth on the ratchet wheel (Fig.
4). This prevents the escapement shaft
from snapping from one position to an-
other. It causes the fingers to move around
at a definite speed.

For example, to obtain “left,” a signal is
sent causing armature Y to pull down.
Finger 3 is intercepted by the *“on” catch
point. Now, assume the signal is broken for
Jjust an instant and transmitted again. The
rocker prevents the shaft from snapping
around and so, the “on” catch point which
moved back when the signal was broken,
now moves forward again before finger 4
can get by. While the catch point holds
finger 4, the crank is “left.” If the signal is
turned off momentarily and on again, the
offset finger slips by, but finger 2 is caught
and held. The crank is almost at neutral
and there is no steering, but another part
of the escapement now enters the picture
to do another job.

Right behind the ratchet wheel is located
a set- of spring contacts which are now
closed by a tiny nub on the bottom of the
wheel. This can close a circuit to operate
the extra function, which can take the form
of a motor speed control, reversing control,
gas feed control, etc., depending on the type
of model controlled. Enbp

WORLD’S MOST POWERFUL TV STATION

A

'I‘HE nine huge klystrons shown in the photo are
awaiting shipment at the General Electric tube
plant, Schenectady, N. Y. Four will be used in
video transmission, two in audio, and three will
serve as spares for the first million-watt u.h.f.
station, WILK-TV, Wilkes-Barre, Pa. Each tube
is over four feet high, weighs over 200 pounds.

GARAGE-DOOR OPERATOR KIT

NEW, low cost kit for assembling an auto-
matic garage-door operator is being marketed
by Bellford-Matic, Inc., of 5900 Maurice Avenue,
Cleveland 27, Ohio. The kit includes a % horse-
power motor, relays, steel post, switch, lock, keys,
hardware, and other essential parts. When as-
sembled, the unit is operated by a key control
unit mounted on a steel post. The post control
can be located anywhere in the driveway, so that
it can be operated by remote control from the
user’s car. Assembly and installation is said to
take one afternoon and is fairly simple.

POPULAR ELECTRONICS

Radiollicd




1ts New! 3Years in Development

=Tz -NOW READY FOR YOU!

i

New Equipment! New Lessons! Enlarged Course!

PRAYBERRY PRACTICAL TRAINING IN

“RADIO-TELEVISION

3 NO OBLIGATION TRAINING PLANS
You have NO MONTHLY PAYMENT CONTRACT to sign
... pay for this outstanding training as you learn!

; Mail the coupon at once for my big all-new 56
A J page FREE CATALOG and FREE Sample Lesson,
" Get the full story of this remarkable new Training

L. SPRAYBERRY Plan. Read about my 3 NO OBLIGATION PLANS
F. L fy of ‘“packaged unit’’ instruction. I can prepare you

KR in 13 little as 10 MONTHS to take your place as a
Trained Radio-Television Technician. You take no risk in enrolling for
my Training because you DO NOT 8IGN A BINDING TIME PAY-
MENT CONTRACT: 1 have been training successful Radio-TV techni-
ciansfor 22 years...] canprepareyou, too, to get into your own prof-
itable Service 8hap or a good paying job. Full information FREE
and without any obligation, No salesman will call.

NEWEST | PRACTICE AND TRAIN AT HOME
DEVELOPMENTS | WITH 25 NEW KITS of EQUIPMENT

| You get valuable practical experience in con-
Your training cow | struction, testing and shop practice. You build
ers UH F, Colos |8 powerful 2 band superhet radio, the ali-new
Television, F M 18 range Sprayberry multitester, the new
% * | sprayberry Tralning Television receiver, slgnal
Oscilloscope | ¢ucer nnd many other projects. All equipment
Servicing, High | {g yours to use and keep. All your trainlng I8
Fidelity Sound IN YOUR HOME In spare hours. 1 help you
earn extra spare time money while you learn.
Rush coupon below for all the tacts— FREE!

SPRAYBERRY ACADEMY OF RADIO
111 NORTH CANAL STREET, DEPT. 105-T
CHICAGO 6, ILLINOIS

O N D O €8 S e o o R D B o 48 R e

SPRAYBERRY ACADEMY OF RADIO .MAIL THIS COUPON FOR FREE

and Transistors,

CATALOG AND ~cept. 105 T 111 N. Caiial St, Chicage 6, 1ll. FACIS AND SAMPLE LESSON :

EE SAMPLE LESSON _Please rush New Cotalog and Sample Lesson FREE. | under- 3
stand that nd salésman will call. v : ¥

Rush cowpon for my catalog | " | :
*“How tc Make Money in Nom y "
Radio-Telavis.on”. PLUS an e —— Age H
actual sample Sprayberr, 1
Lesson wizh=ut oﬁligalion—ALﬁ Address i
FREE. Mail coupon NOW! :
City — . Zone Sttt et §

P o A e

January, 1955 89

AmericanRadinHictory Com



Fig. 1. Over-all view
of the versatile and
easy-to-build “test
box” of many uses.

HesLw =
CUY-0UT FOR DEOPLFX RECEPTAGLE i o !
CUT-OUT FCA [ AMP SOCKET 1§ ¥
= CO™-CUT FOR FUSE OSKE
B e

Fig. 2. Author used

: \\ T aluminum chassis, but
\\ oL cigarbox can be used.

Fig. 3. How parts are
mounted on chassis.

Fig. 4. Schomatic dia-
gram and parts list

. : TéST sl ' + for the “test box.”
o——————.f\,.._gs@ = LS . 5:—S.p.d.t. switch (see toxt)
o
g
>
&

S01] s02 SO, SO>—Duplex receptacle
17V BuLB F1—6-10 amp. fuse
OPERATE I—Duplex receptacle cover plate
2 ; 1-5" x 85" x 2” aluminum

{un

chassis base (Bud AC-403)
1—Switch cover plate

L

(= 2—Screw-type sockets
E 1—40-100 watt, 117 v. bulb
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i S0f, 502
UUPLEX RECEPTAGLE

LAMS SOLHET

FUSE SOCKEY

Fig. 5. Under chassis
view of complete unit.

A handy little gadget to have on your bench. It is
simple to build yet has innumerable applications.

OU'LL find a lot of uses in your home

lab for the ‘“test box” shown in Fig. 1.
With it you can check experimental equip-
ment without fear of blowing a line fuse in
case of accidental shorts. You can use it
to drop line voltage slightly for checking
critical circuits. And you’ll find it handy
for keeping a soldering iron warm enough
for quick use without allowing it to over-
heat. You can even use it to estimate the
approximate wattage rating of electrically
operated equipment.

As you can see by referring to the
schematic wiring diagram given in Fig. 4,
the circuit is fairly simple; therefore, the
unit is quite easy to assemble. Most of
the parts can be obtained at your local
hardware store, so you won’t find it neces-
sary to make a special trip to a radio
supply house.

The model is housed in a standard 9%"”
x5” x2” aluminum chassis. However, a
cigar box makes an equally satisfactory
housing. Cutouts are made in the box for
the duplex receptacle, for the switch, and
for the lamp and fuse sockets, as shown
in Fig. 2.

The lamp and fuse sockets are mounted
from below using long machine screws or
stove bolts. Make sure that these two
sockets fit snugly. You can do this by
punching a hole slightly smaller than is
required and then enlarging the hole slight-
ly by filing with a half-round file, until the
proper fit is obtained.

After punching and drilling the required
holes in the chassis or box, mount the
duplex receptacle, the switch, and the two
sockets.

Wiring is straightforward. Simply follow
the schematic wiring diagram given in Fig.
4, You may find it necessary to loosen the
mounting screws of some of the com-
ponents in order to reach the terminals
easily.
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The switch used (S: in Fig. 4) is called a
“single-pole, double-throw” (s.p.d.t.) switch
by electronic technicians and radio men,
but you'll have to ask for a “three-way”
switch if you buy it at your hardware store
or at an electrical supply shop.

The switch cover plate is labeled with
the words “Test” and “Operate.” These
labels were cut from a set of standard
decals, purchased at a radio supply house.
They were applied to the switch plate and
given two coats of clear plastic spray for
protection.

An under chassis view of the completed
unit is given in Fig. 5.

Once the wiring is completed and gone
over for errors, you can check the opera-
tion of the unit quite easily. Install a 60
or 100 watt light bulb in the “lamp” socket
and a 6 to 10 ampere fuse in the ‘“fuse”
socket. Plug a soldering iron into one of
the sockets of the duplex receptacle, and
plug the “test box” cord into a wall re-
ceptacle.

With the switch in the “Test” position,
the lamp should light, but with consider-
ably less-than-normal brilliance. The sol-
dering iron should become warm slowly,
but should fail to reach normal operating
temperature. When the switch is thrown
to the “Operate’ position, the lamp should
go out and the soldering iron should quick-
ly reach its normal temperature.

If the reverse operation is obtained,
check the schematic wiring diagram and
your wiring and interchange the switch
leads to obtain proper operation.

The “test box” is basically a device
which permits connecting a high wattage
resistor (the lamp bulb) in series with a
piece of power-line operated equipment,
yet which permits the equipment to be
operated at normal line voltage simply by
throwing a switch. Thus, a “dead short”
in the equipment being tested can cause
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no more damage than the lamp bulb light-
ing to normal brilliance. In addition, by
choosing a lamp bulb of the proper watt-
age, it is possible to introduce either a
small or a large voltage drop in the voltage
applied to the equipment under test.

For most tests, a 40 to 100 watt bulb
may be used, but a larger bulb (150 or 200
watts) should be used for checking high
wattage equipment, such as television re-
ceivers and high-power public address am-
plifiers.

Checking experimental equipment: Plug
the equipment into one of the sockets of
the duplex receptacle on the “test box.”
Throw the switch into the “Test” position.
Plug the “test box’ into a wall receptacle
and turn the equipment “on.” If the lamp
does not light to normal or near-normal
brilliance, the equipment is not shorted,
and the switch may be thrown to the
“Operate” position.

Checking critical circuits with low line
voltage: Plug the equipment into one of
the sockets of the duplex receptacle. Con-
nect an a.c. voltmeter to the other socket,
using a 150 volt or higher range. Throw
the switch to the “Test” position and plug
the “test box” into a wall receptacle. Turn
the equipment “on’ to check for shorts. If
OK, throw the switch to the “Operate”
position and allow the equipment to reach
normal operating temperature.

Next, throw the switch on the “test box”
back to the “Test” position and note the
voltmeter reading. Try different lamp
bulbs (both higher and lower wattage
units) until the desired drop in line voltage
is obtained. A higher wattage bulb will
cause less of a voltage drop, a lower watt-
age bulb a greater drop.

Fig. 6. How the “test box” can be used in experimental circuit work.
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The switch may now be thrown back
and forth from “Test” to “Operate” and
the effect on equipment operation noted.

You’ll find that some radios will work
with as low as 95 or even 90 volts even
though they are designed normally for 117
volt operation. “Three-way” battery sets
are generally quite critical, however, and
some will not operate with less than 105
volts on the line.

Operating a soldering iron.: Install a 100
to 200 watt bulb in the “test box” (de-
pending on the size of your soldering iron).
Throw the switch to the “Test” position
and plug the soldering iron into one of the
sockets of the duplex receptacle. Plug the
“test box" into a wall receptacle.

The soldering iron may then be placed
on its stand almost indefinitely without
fear of overheating. When you are ready
to use the iron, throw the switch to the
“Operate” position. The iron should heat
to full operating temperature in just a few
seconds. When finished with the iron for a
while, place it back on its stand and throw
the switch back to the “Test” position.

Estimating the wattage rating of equip-
ment: The brightness with which a given
bulb lights with the switch in the *Test”
position is determined by the wattage of
the equipment being tested. For example,
a 40 watt radio may not cause a 100 watt
bulb to glow appreciably, but a 200 watt
soldering iron will cause a fair glow.

Therefore, if you try different pieces of
equipment of known wattage and observe
the brightness of the glow obtained with a
given lamp bulb, you’ll soon be able to
estimate the approximate wattage rating
of equipment of unknown wattage by not-
ing the brightness of the lamp. END
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“CUB NOT sighted, sank same.”

This strange-but-true message could
come from a U.S. Navy Neptune airplane
equipped with new ‘“divining rods” to lo-
cate submarines hiding submerged beneath
the sea.

The Navy has announced officially that
the long, pointed tail which appearcd rc-
cently on its Lockheed-built P2V Neptunes
contains special apparatus for spotting un-
derwater vessels.

Pilots call it the “MAD-bird,” with MAD
standing for magnctic airborne detector.
Not to be confused with radar, thc new
“stinger” does its aerial detective work by
registering disturbances in the earth’s
magnetic field. Once located, the sub can
be dispatched with bombs, depth charges,
or torpedoes from the Lcckheed hunter-
killer craft.

Equipment similar to the magnetic air-
borne detector was used in military
operations during World War II, and in
oil and other mineral exploration since.
New refinements in the MAD-bird permit
its incorporation within the aircraft. For-
wierly, the magnetic device had to be towed
far behind the airplane.

Neptune anti-submarine planes ave the

January, 1955
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first production aircraft delivered to the
fleet with the MAD-bird built in. Rather
than sacrifice spced or range by merely
affixing the new device to the tail of the
plane, Lockheed engineers encased the ap-
paratus in a shcll-like protuberance re-
sembling a giant wasp's singer. The re-
sultant streamlining has actually increased
the aircraft’s top speced and over-all range,
according to company spokesmen.

The new submarine hunting device is ex-
pected to increase the cffcctiveness of the
Neptune as a prime anti-submarine air
weapon. Built for a multitude of missions,
this aircraft can be armed with bombs,
depth charges, and torpedoes, is equipped
for fleet mine-laying chores, and is espe-
cially effective on long-range patrol duty.

Built by Lockheed of Burbank, Cali-
fornia, the new Neptune P2V-7 is the latest
in a line of similar aircraft made for the
Navy. The photo shows the unusual com-
hination of power-plants the new Neptune
hoasts: at left is one of the two turbo-
compound piston engines which give it
hours of long-range cruise speed; at right
is one of its two jet pod engines, which
provide bursts of speed over target and
when taking off from short runways,  FENb
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Budld YOUR OWN

EATHKITS B

p I Heathkits are fun to build with the simplified
Ve,

{ W casy-to-follow Construction Manual furnished el
-l

— with every kit. Only lasic tools are required, Dam Chay,

such assoldering iron, long-nosed pliers, di?xgonal re&"?ﬁ 02227’ &rg

o . entting pliers, and screwdriver, All sheet metal € Whyy "'lu,y bay,
% work has already been done for you. No cutting, drilling, or painting required. All parts € ’t’tp(,h’?hle'.’
A furnished including tuhes, Knowledge of electronics, circuits, ete.. not required to success- S e, L

N fully build Heathkits.

o

e g

- Ve
| PRINTED CIRCUIT oy, :
Y (J 0
" VACUUM TUBE 288 Py,
BV e eo:a,.a/e\‘"ea
tro Mo e,
s VOLTMETER KIT ™
Vi 0y A
% ,g’{” The VTVM is the standard basic voltage measuring instrument
(R for radio and TV servicemen, engincers, laboratory technicians, H
® experimenters, and hobbyists, Because of its extremely high input i
resistance (11 megohms) the loading effect on the circuit being
measuted, is virtually negligible. The entire instrument is easy to
build from a complete kit, with a detailed step-by-step Construc- inted circutt
. 2 L : p cow PIE (gater:
tion Manual. Featured in this instrument is an casy-to-wire fool- Y\*“:‘_‘(‘ ;f‘“ﬂ'\on
proof printed eircuit board which cuts assembly time in half ‘(::S"‘er c;“:“f“)\\cm\:‘\;
——exu Ty
CIRCUIT AND RANGES: Full wave AC input rectifier permits of ““\‘:.’\g‘r-\??“ﬂdc\'
7 peak-to-peak voltage ranges with upper limits of 4000 volts peak-  velov
to-peak. Just the ticket for you TV servicemen. Seven voltage
ranges, 1.5, 5, 15, 50, 150, 500 and 1500 volts DC and AC RMS.
Peak-to-peak ranges 4, 14, 40, 140, 400, 1400, and 4000 volts. Ohm- Model V-7
meter ranges X1, X10, X100, X1000, X10K, X100K, X1 meg. Additional Ny
s featuresare a db seale, center scale zero position, and a polarity reversal switch. Ohep Casy.
s 50 g hne; O reaq
. IMPORTANT DESIGN FEATURES: Transformer operated —17 precision ® S’i{.’,.""”ed ‘:-'l""’h 1,':,?,;“-
resistors—6ALS and 12417 tubes—selenium power rectifier—individual AC ten s(‘l"i'lor;
= and DC (_:nlihmtions snioother impro\'e}l zero adjust control action—new panel Shpg. Wt. 7 Ibs. 5
204 styling and color—new placement of pilot light—new positive contace battery - .
¢ mounting—new knobs—test leads intluded. Easily the best P e
“ buy in kit instruments. ;
S i .
HANDITESTER KIT
The Heathkit Model M-1 Handi- MULTIMETER Ee
tester readily fulfills all requlre-
ments for a compact, portable volt-~ KIT
ohm-milliammeter. It3s small size
poermits the instrument to he tucked i
into your coat pocket, tool box or Here is an instrument packed
\g\-l-?\‘:se ct(}?:p‘%ll;(ar:(ei:]ttc;re-l'}f?‘lrl-osill;il:ﬁle- with every desirable service fea-
simple repair jobs. Packed with every ture and all of the measurement
desirable feature required in an in- ranges vou need or want. High
strument of this type. AC or DC sensitivity 20.000 ohms per volt
voltage ranges, full secale 10, 30, DC, 5000 ohms per volt AC. Has
300, 1000 and 5000 volts, Ohm- the advantage of complete port-
3 meter ranges 0-3000 ‘ohms<and ability through freedom from A (! i
i Goiolh mm, DO o e ,
N and 0-100 milllamperes. Usee direct : curfent. measurements 3
g MODEL M-f 400 microampere meter—1¢, from 150 microamperes up to 15 MODEL MM-1 :
‘precision resistors—hearing ald amperes—can he safely operated

type ohms adjust control—htgh
quality Bradley rectifier. Test
leads are {ncluded.

4 a1
Shpg. Wt. 3 [bs.

HEATH COMPANY

BENTON HARBOR 10, MICHIGAN

" test leads are furnished with the kit,

in RF fields without impairing $ 2650 Shgg[b:h'
aceuracy of measurement. O

Full scale AC and DC voltage ranges of 1.5, 5, 50, 150, 500,
1500, and 5000 volts. Direct current ranges are 150 microamperes,
15, 150, and 500 milliamperes and 15 amperes. Resistances are
measured from .2 ohms to 20 megohms in three ranges and db
range from —10 to 465 db. Ohmmeter batteries.and necessary
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FpINTED
cIRCUIT

USE: This brand new Utility Scope was designed especially for servicemen
5a| fras and radio amateurs, and is adaptable for use in all general Scope applica- 'y
""me W ,'.;“"d- tions. Perfect for modulation menitoring, ete. Use it to tackle alignment ©
,‘;]F as g Shacy, or adjustment problems. Equally valuable in breadboard work. A must
sor 'jc'f r ohl’"ﬂm. for ham shack or for autside servicing.
DESCRIPTION: Front pancl controls of the
Model OL-1 arc “bench tested” for ease of opera-
tion and convenience. Sharp focusing 3" CRT.
Printed circuit for ease of assembly and constant
performance. Assembly time cut in halft High
quality electronic components used. Sensitive hor,
and vert. amplifiers with broad freq. response; cath-
ode follower for isolation. Push-pull hor. and vert.
output to deflection plates. Int ., 60 cycle, or ext.
uyne. Sweep freq. range 10-100,000 cycles. Direct

t:v m,
1 iy ‘Hl
ane %, 8,

f!m v cinnection to deflection plates. Provision for Z
& m. w nne q 'l
bR ”,, hilte asis input, ses 3GP1 CRT, 4-124U7 hor, and

ane

,e rt. amplifiers, 1-12A X7 sweep gen., 1-6X4
r'r""lal

LV rect., and 1-1¥2 HV rect. The Heathkit
Model OL-1 is a real standout value at only
$20.50, and is another example of the famous
Heathkit combination; quality plus economy.
Measures only

11947 x 6347 x

O1p” and weighs
nnlv 11 pr)unds

New printpg

hpg. Wt Sreuit for ¢,
15 lbs. ALY

f . B i

Ney,
ang e
k dery
(“"?fess,nn Elyl,,,
De”-e ng 3l appe. =~  damentals from
ormg, ”"ofes Car. .
a

Broad frequency
coverage — fun-

Paney

160 KC to 110 Cathode follower i,

“lona MC in 5 bands output for good 5%?(
—up to 220 MC isolation — fixed °

3 l N AL on calibrated step and continu-
harmonics. nusly variable

attenuation,

USE: This instrument is “'serviceman engineered” to fill the requirement for a
reliable basic service instrument at moderate zost. Frequency coverage extends
in five bands from 160 Ke to 110 Me on fundamentals, and dial is calibrated to
220 Me for harmonics. Pre-wound and pre-aligned coils make calibration unnec-
essary for service upplications.

B

gé;

DESCRIPTION: The Heathkit Model SG-8 Signal Generator provides a stable
modulated or unmodulated RF output of at least 100,000 microvolts which can
be controlled by both a continuously variable and a fixed step attenuator. In-
ternal modulation is at 400 cycles, or can be externally modulated. AF output of
2-3 volts is also available for audio testing. Uses dual purpose 12AU7 as Colpitts
RF oscillator and cathode follower for stable, isolated, low impedance output, and
type 6C4 tube for 400 cyele oscillator. Operation of the SG-8 is well within the {utRut, f'f'ef,'l‘;" o
frequency limits normally required for servica work. Modern styling features tion, pure r
high definition white letters on charcoal gray parel with re-designed control knebs. or audio omput'
Modern professional appearance and Heathkis engineering know-how combine MODEL $G-8
to place this instrument in the “‘best buy” eategory. Only $19.50 complete,

50 Shpg. Wt.
[ 8 Ibs.

R N o s N

ﬂfecu%éct ANTENNA . Zeathtecr “

IMPEDANCE
METER KIT aGR|I<PT DIP METER

The Model AM-1 Antenna Impedance
Meter makes an ideal companion unit for
the GD-1B Grid Dip Meter or a valuable
instrument in its own right. Perfect for
checking antenna and receiver impedance
and match for optimum system operation,
Use on transmission fines, halfwave, folded
dipole, or beam antennas. Will double us
monitor or relative field strength meter.
Covers freq. range of 0-150 Me and im-

s so Shpg. Wt. pedance range of 0-600 ohms, Uses 100
° 2 lhs., microampere meter and special calibrated
potentiometer. A real buy at only $14.50
complete.

HEATH COMPANY

i
i Amateurs and serv-.
icemen have proven
1 the value of this grid
H dip meter many times
; over. Indispensable
i for locating parasit-
i ties, neutralizing,
[
|
|

and aligning filters ! MODEL ¢ o
and traps in TV or GD-18B
Radio zmril tior inte[lf(}“r-
ence problems. c
Model GD-1B covers $195° Shf?l;sw'
‘ from 2 Mc to 250 Me v e o
with 5 pre-wound coils. Featuring a sensitive 500
| microampere meter and phone jaek, the GD-1B uses
a 6AF4 or 6T4 tube. An essential tool for the ham
1 or serviceman.
ACCESSORIES: Low freq. coverage 1o 355 KC with
two extra eoils and calibration curve, Set No. 3414
‘for GD-1B and set No. 341 for GD-1A, Shipping
“elght 1 Ib Ouly $3.00.

BENTOMN HARBOR 10, MICHIGAN
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@ Smooth acting illuminated and precallbrated dial.
MODEL VF-1 @ B6AUG electron coupled Clapp oscillator and 082 voltage regulator.
@ 7 Band coverage, 160 through 10 meters—10 Voit RF oulput.

s 50 @ Copper plated chassis—aluminum cabinet—easy to build— direct
keying.
[

ey

" Smooth acting
Ship. Wt. 7 lbs. Open iltluminated
et afal drive. G
easy to build appearance
Here is the new Heathkit VFO you — fimipllfied = ed

— FUEER
wiring. construction —

accessible
calibrating
adjustments.

have been waiting for. The perfect

©~ __companion to the Heathkit Model
AT-1 Transmitter. It has suMcient output to
drive any mulri-stage transmitter of modern

D

-
desten. A terrifie combination of outstanding E,%g
features at a low kit price. Good mechanical 33 Cenamickeol]
and electrical design ingures operating stability. Coils are wound on heavy duty Z%% diferential
ceramic forms, using Litz or double cellulose wire coated witl polystyrene gf } condenser.
cement. Variable eapacitor ig of differential type construction, especially de- &;E
signed for maximum bandspread and features ceramic insulation and double 352
bearings. “33

This kit is furnished with a carcfully precalibrated dial which provides well
over two feet of calibrated dial scale. Smooth acting vernler reduction drive
insures easy tuning and zero beating. Power requirements 6.3 volts AC at .45
amperes and 250 volts DC at, 15 mills. Just plug it into the power receptacle
provided on the rear of the AT-1 Transmitter Kit. The VFO coaxial output
cable terminates in plastic plug to fit standard 34” erystai holder. Construction is
simple and wiring is casy.

SPECIFICATIONS:

Range 80, 40, 20, 15, 11, 10 meters.
6AGT ... "oselilator-multiplier.
MODEL AT-1 | sLé Amplifier-doubler

504G = ... Rectifier.
105-125 Voit A.C. 50-60 cycles 100

watts, Size: 814 inch high x 1315 inch
i 2950 wide x 7 inch deep.
®

Crystal or
VFO excilation.

Prewound coils
y' - metered

Ship. Wt, r operation.

2 16 Ibs. Rugsged,
I.. > . ean
} = construction,
Here I8 a major Heathkit addition to the Ham radlo field. the
AT-1 Transmitter Kit. incorporaring many deslrable design o 21chmy
features at the lowest possible dollar-per-watts price. Panel Single knob output.
mounted erystal socket, stand-by switch, key click filter, band

2
A.C. line filtering, good shielding. etc. VFO or crystal excita-  Switching.
tlon—up to 35 watts input. Built-in power supply provides
425 volts at 100 MA. Amazingly low kit price ineludes all
circuit components, tubes. cabinet, punched chassis, and

s
detailed construction manual. Nullstalr:]p]);?wor .

Heatiece COMMUNICATIONS RECEIVER KIT

Nolse limiter—

standby switch, SPECIFICATIONS:

RF gain con
with AVC
MVC.

trol
or

Range..........535 K¢ to 35 Me

R 12BE6 .-....Mixer.oseillator

- Vg inch PM | 12BA6 ... 1. F. Ampiifier

Electrical s Speaker- 12AV6 Detector — AVC— audia
Danasacan Headphone 12BA6 ...B. F. O. oscillator
Sodl scarel i Jack. ;‘2’36 ........ Beam power output

b GT .............Rectifier
105.125 volts A.C. 50.80
cycles, 435 watts,

A r;ew }!eat'hkn z’xr{]l—zlgonl\munl- /

cations recelver. The ldeal com-

panion plece for the AT-1 Trans- MODEL AR-

Four band Six tube mitter. Electrical bandspread scaie for tuning 525 s °
[

grssationgs oo transtormer  and i0gging convenience. High gain minia-

top 35 ElC? 5?»'523?m' ture tubes and IF transformers for high

sensitivity and good signal to noise ratlo. Ship. Wr. 12 1b
Construct your own Communications p. . S5,

Receiver at a very substantial saving. .
Supplied with all tubes, punched and CABINET
formed sheet metal parts. speaker, ";t‘:'iyl‘r" br“'c“l’";%‘_
circuit components, and detailed step-  2205% L3066 Sone
by-step construction manual. inet.
5 1Ibs.

10, $4.50,

hipg. weight
Number 9

BENTON HARBOR 10, MICHIGAN
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Here is an outstanding am-
plifier value. This economi-
eally priced amplifier is
capable of performance
usually associated only with
far more_expensive units.
Can be nicely used as the
heart of an inexpensive high
quality home music system,
Features inputs for tuner
and phono (kodel A-7C ac-
commodates a microphone
by using an additional pre-
$I 5 50 Shl%gibWL amplifier stage). Separate
Q > bass and treble boost and
cut tone controls for just the degree of tonal balance you
want. The entire kit can be built in a few pleasant hours for
years of enjoyment.

MODEL A-7B

Technical features, frequency response + 134 db 20- 20,000

cycles. Full 6 watls output. Push-pull beam power out-
put stage. Output transformer impedances 4, 8. and 15
ohms. Tube lineup, 12J5GT, 128L7, 2—1245, 5Y3GT,
and 128J7 (A-7C only).

All parts including tubes are supplied aleng with a

prefabricated and painted chassis. Detailed step-by-step
Construction Manual eliminates necessity for special-
ized knowledge.
MODEL A-7C incorporates u preamplifier stage wigh
special compensated network to provide necessary gain
for operation with variable reluctance cartridge or mi-
crophone. $17.50

NEW ﬂlm
“sao RECEIVER KIT

Here is the ideal radio kit
for the student, beginner, or
hobbyist. If you have ever
had the urge to build your
own radio receiver, this kit
deserves your attention.
Circuit is transformer oper-
ated, eliminating shock haz-
ard vsually associated with
‘economy”” AC-DC eircuits.
N%»ov high gain miniature
tubesand IF transformers—
powerful ferrite core built- $' 750 Shpg. Wt
inrod type antenna —chassis L4 10 Ibs.
mounted 544" PM speaker — less Cabinet

aptional operation either as receiver or tuner and phono input.
Covers broadeast band 550—1600 IKe. Uses 12BE6, 12BAS,
12AV6, 1246, and 5Y3 tubes. ' '

CABINET: Proxylin impregnated fabric covered plywood cabinet
available. Includes aluminum panel, flocked re-inforced speaker

grill and protective rubber feet.
91-9, Shpg. Wt, 5 lbs. s4.50

=z

MODEL BR-2

.

ified copg i cs
str 1gned i
y tinragtgh the ,hco[l;g" ot' e terogiiifgr
. ,] ¢ ction o i
’ former o Sebarate ampyj; ot rad
r plifi o
MODEL £y, Tule type el —8 tube girys ans-
s s i, 38, S
250 factor . a;ﬂlrce double tuned I scycle
Sh, [ the thrijf of b Justed fro;, ¢ end {ages
Pg. Wi h ilding v Afperie
8lbs, - of try, J3Me time gjo. o 0% R FAL ¢ ind
. rue FM rcceptioyioy all of the

DER BLANK
o R SHIP VIA
NY 7wm ] Parcel Post
[J Express
[0 Freight
S S [ Best Way
(PLEASE PRINT)

QUANTITY o ITEM MODEL NO. 1___PRICE
R - _ =
— | - L mm = L = SO | [ | S _

E’?:algzegh?png.(o.l)). c(h eg kpgsx?; ng?l'ogﬁielrofror pounds. 31:::?1?;2 ‘:;::Ieercsteddo :; 1"21201‘;:9[:5’: 2223\?; 222? I:Ih:;%e:; very.

ON PARCEL POST ORDERS.

insure postage for weight shown.

January, 1955

ORDERS FROM CANADA and APO’s

must include full remittance.
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The Tuning Eye-How It Works

HE electron-ray tube, or as it is more

familiarly known, the “tuning eye,” is a
voltage indicator which, in many applica-
tions, replaces the far less rugged and far
more costly meter movement. As shown in
the drawing of Fig. 1, the plate of the
tuning eye tube is circular and is known as
the *“target.” This portion of the tube
structure is coated with a fluorescent chem-
ical which glows a vivid green color when
it iIs bombarded by electrons from the cath-
ode. Viewed from the top of the tube
(which is usually mounted in a horizontal
position so that the top, in reality, becomes
the front) the target appears as a ring of
green light. The dark disk in the center is
a shield to block light from the cathode.

The thin, vertical wire parallel to the
cathode is known as the “ray-control elec-
trode.” If this electrode is made negative
with respect to the target, it will repel some
of the electrons. In this way, that portion
of the target which does not receive elec-
trons will not glow and will appear as a
dark area or a shadow. The more negative
the ray-control electrode is made with re-
spect to the target, the wider this shadow

Fig. 1.

By E. BUKSTEIN

becomes. This action is demonstrated di-
agrammatically in Fig. 2.

Most electron-ray tubes contain a triode
amplifier, housed within the same glass en-
velope. The plate of the amplifier is inter-
nally connected to the ray-control electrode
as shown in the diagram of Fig. 4A. The
plate current of this triode flows through
resistor B and produces a voltage drop of
the polarity indicated on the diagram. This
drop makes the ray-control electrode nega-
tive with respect to the target and there-
fore produces a shadow. The greater the
triode plate current, the greater the voltage
drop across resistor R and the wider the
shadow becomes. If the triode is biased to
cut-off, there will be no drop across resistor
R and thus no shadow on the target.

When the electron-ray tube is to be used
as a tuning indicator for a broadcast-type
receiver, its grid is connected to the a.v.c.
(automatic volume control) line as shown
in Fig. 4B. When a station is properly
tuned in on the broadcast recciver, the
a.v.c. voltage will be at its maximum nega-
tive value. This negative voltage will then

" cut off the triode section of the tuning eye

The target of the electronray tube is coated with a fluorescent chemical

which glows when bombarded by electrons from the cathode. Photo courtesy of RCA.

—
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Fig. 2. (A) The top view represents the top view of the tube (for simplic-
ity, only target. cathode, and ray-control electrode are shown). The
dotted arrows indicate electron paths from cathode to target. Ray-con-
trol electrode is negative and therefore repels electrons. That part of
the target which receives no electrons does not glow. The appearance
of the shadow is shown in the lower drawing. (B) Here the ray-control
electrode is less negative than in (A). Electrons are not repelled as
much and shadow is narrower. (C) When ray-control electrode is at
same potential as target, electrons are not repelled. there is no shadow.

Fig. 3. The electron-
ray tube, in many
applications, replaces
a more delicate meter.

tube and there will be no shadow. How-
ever, if the receiver is mistuned or is ‘“‘off
station’’ to one side or the cther, the a.v.c.
voltage will be reduced. With less negative
voltage on its grid, the triode will now draw
plate current and produce a voltage drop
across resistor . Under these conditions,
a shadow will appear on the larget portion
of the tube.

Since the width of the shadow appearing

a8+

TARGET

RAY-

CATHODE| HEATERS

CONTROL
ELECTRODE :]:

B+

AAMAMA

ELECTRON-RAY
TUBE

AvC
LINE

on the target of the tube depends on the (A (8)

amount of voltage that is applied to the Fig. 4. (A) The ray-control electrode is connect-

tube’s grid, the electron-ray tube can be ed internally to the plate of the triode. The

used as a simple and rugged voltmeter. voltage drop across resistor R makes the ray-
An arrangement of this type is shown in control electrode negative with respect to tar-

Fig. 5. The type 6E5 electron-ray tube, get. (B) When the electron-ray tube is used as

which is operated with a 1 megohm plate
resistor and a 125 volt power supply, will
give a zero shadow with —4 volts grid
bias. At zero bias, the shadow angle will

a tuning indicator, its grid is connected to the
a.v.c. line. When station is properly tuned
in, a.v.c, voltage biases the grid to cut-off
and the shadow on the eye tube disappears.

be 90 degrees. The variable resistor in the
cathode circuit serves to bias the tube to
cut-off and thus functions as the zero ad-
justment. The voltage divider and tap
switch in the grid circuit provide the three
ranges.

The electron-ray tube will serve as a con-
venient indicator for alignment purposes in
receivers which incorporate it. One type of
indicator often used for alignment is a d.c.
voltmeter to measure the a.v.c. voltage.
Only a relative indication of this voltage is
needed. The electron-ray tube as connected £ 400w
in a receiver gives just that. END {—r

Fig. 5. Since the width of the shadow depends §
on the amount of voltage applied to the grid,
the electron-ray tube can be used as a voltmeter. -~

B8+

ZERO
ADJ.
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TRANSISTOR
RECEIVER

POCKET SIZE

radio, 3" x5” x
1%"”, that uses
transistors instead
of tubes is being
produced by Re-
gency, Indianapo-
lis. The tiny set is
powered by a self-
contained battery
and plays through
its own permanent-
magnet loudspeak-
.er. Said to be the
first of its kind, it
sells for about $50.

SPEAKER GRILLE FRAME
FROM PICTURE MOULDING

UDIOPHILES who canstruct their own
speaker enclosures may be unhappy
with the results of their efforts to do a job
of mitering and fitting the grille frame.
However, a professional-looking grille frame
made to your exact size requirements can
be obtained from your local dealer in art
materials. These people supply picture
frames to order which are generally of ex-
cellent quality and workmanship.
Prices are reasonable tpo. For example,
a 22-inch by 30-inch frame should cost ap-
proximately $5.00 if made of salid oak. So,
if you feel at home with a soldering iron in
your hand, but do not trust yourself to do
fancy sawing, a trip to the art supply store
will serve you well indeed. CaRrL PERKO
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RAISING FREQUENCIES
OF CRYSTALS
USING HOUSEHOLD CLEANSER

By
WHITLEY DAVENPORT. JR., W6TLZ

ANY of the quartz crystals found on the
surplus market are rugged enough to
permit the raising of their frequencies by
the “ham”. Among these are the crystals
from the BC-746 tuning units. These crys-
tals are available for about 80 cents and lie
in the 80 and 75 meter bands. The 3700 and
3735 ke. crystals can be moved in the nov-
ice band easily and provide a cheap means
of having several frequencies available.

For best results, follow this procedure:
mix a solution of household cleanser (such
as Old Dutch, Bon Ami, etc.) and water.
Spread a thin layer onto a six-inch square
surface of flat glass. Remove the crystal
carefully from its holder. Lay the crystal
on the paste and run it around in figure
eights gently with your finger.

Five to fifteen “figure eights” will raise
the frequency one kilocycle. To determine
the new frequency, wash the crystal thor-
oughly in running water, dry with a clean,
lintless cloth, and replace in its holder.
Connect the crystal in an oscillator circuit
and find the frequency by using a calibrated
receiver or frequency meter.

The only trouble the author encountered
in grinding ten of the crystals by this meth-
od occurred when one crystal was not com-
pletely cleaned, and had to be recleaned to
get it to oscillate. END

NEW ATOMIC BATTERY

CIENTISTS at Mound Labora-

tory in Miamisburg, Ohio, have
developed a battery that uses a
thermopile (series of thermocou-
ples) to convert the heat given off
by decaying atoms into electricity.
The atomic action is obtained from
the element polonium. This sub-
stance is essentially a pure alpha-
emitting material. The heat cre-
ated by this emission is converted
by the thermopile into electricity.

Advantages of this type of bat-
tery are long life, dependability.
stable output, and light weight.
Large scale production is not yet
economical, and depends largely on
the availability of the alpha-emit-
ting radioisotopes of polonium.

POPULAR ELECTRONICS




NEW SOLDER PASTE INCLUDES FLUX

“SweTite” Paste Solder, designed for
sweat soldering or tinning, consists of a
blend of 50/50 powdered solder and an ac-
tive flux. The paste is applied with a brush
or cloth, the parts fitted together, and heat

i = "
W ezw'

Swelite

applied. After heating, the small amount of
flux residue can be removed by wiping with
a damp cloth. Joints thus made are said to
be as strong as those obtained by conven-
tional methods using a separate flux and
solid wire. Since this paste uses an active
flux, it is not recommended for use in wir-
ing electronic circuits. It is usetul, how-
ever, on metal joints, brackets, pipes, ctc.
For further information, write the manu-
facturer, Alpha Metals, Inc., 56 Water St.,
Jersey City 4, N. J.

HANDY SOLDERING KIT

Primarily designed for the homecrafter
is a new complete soldering kit designed
by the Weller
Electric Corp.,
Easton, Pa.
Packaged in a
sturdy metal
carrying case is
a 250-watt sol-
dering gun
(Model 8250A),
an ample sup-
ply of Kester
solder, one each
of new acces-
sory cutting and smoothing tips, a double
end wrench for speedy tip interchange or
replacement, and two instruction booklets
on soldering and home repair.

The accessories and useful instruction
booklets combine to enhance the use of
the soldering kit into the realm of home

\ %y,
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“Portable” KIT #1

1RS, 354, 174, 1S5

“Portable” KIT#2

1RS, 1U4, 1US, 384

Stock No
1—65N7
2-5U4G

1-183
1-12A17 290

$15.75 Vatue
$5.25

ALl NIW STANDARD
BRANDS
ruLLY O\UAIANYIID
88 “Miniature” KIT
-12AT6, 12BA6, 12BE6

© 35wd, 5ons_$3.] 5

‘;AII-Amerlcan
TUBE KIT

125A7, 128K7, 1258Q7,

CONCORD RADIO
5% Vesey St N.Y.7

20% deposit with €.0.D.

hase values )
iur‘ feur, Serviceman. E.I‘
ma . and Industria INIMUM ORDER 35.00

qrimenter,
ser!

[IPlease send NEW 1955 CONCORD Catelog!

Dept
E3

|
| NAMmE

] ADDRESS
|

city ZONE STATE

CONCORD RADIO « 53 VESEY ST.
NEW YORK 7, N. Y. « Digby 91132
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improvement, such as heat-sealing, welding
thermoplastic fabrics, etc. The gun heats
in five seconds and is equipped with dual
spotlights, instant “on” and “off” trigger
switch, and other features. Available in
leading hardware, radio ahd TV supply
stores, the new kit is offered at a saving
when compared to the prices of the indi-
vidual items if purchased separately. Fur-
ther data is available on request to Mr.
J. F. Whitaker at the manufacturer.

FLASHLIGHT FREES HANDS
A new service aid is the “Brow-Lite”
made by the Gee-Lar Mfg. Co., 819 Elm-
ford Street, Rockford, Illinois. The new

device is a flashlight that is worn above
the eyes to provide ample light for close
work while freeing both hands for action.

It is adjustable to any angle and fits com-
fortably above the eyes. It will not inter-
fere with eyeglasses. Its use of a standard
magnifying lens bulb puts a concentrated
beam of light where the user desires it.
Additional information is available from
the manufacturer.

NEW SOLDERING IRON TIPS

A new line of “Long-Life HEXCLAD
Soldering Iron Tips” is said to outlast plain
copper tips as much as ten to one with very
little loss of heat. Because they last so
long and require no filing or dressing, tip
maintenance is reduced to a minimum. The
new tips have a heavy durable coating of
iron alloy over a copper base on all ex-
posed surfaces. The inserted part of the
Plug Tips also have a coating (to protect
against oxidation of the copper) which is
thin enough so that good heat transfer to
the tip is maintained. These tips are said
to retain their original shape because they
do not erode or pit. They are furnished
tinned ready to use. For additional infor-
mation, write to Hexacon Electric Com-
pany, 569 W. Clay Avenue, Roselle Park,
N. J.

LIGHTWEIGHT HEADSET
Resembling a pair of thin earmuffs, this
new headset weighs only 1.6 ounce and con-
sists of a sensitive plug-in mechanism, a
thin stainless steel band that slips over the
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head, and two plexiglass air cushions. The
cushions slide on the band, adjusting to
correct length, and a ball and swivel joint
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at the base of the cushions permits com-
fortable adjustment to the ear. Sound—
transmitted from the receiver in the plug—
is piped into the cushions through hollow
plastic tubing. Standard impedances are
120 and 2000 ohms. Special impedances can
be provided on request. For further infor-
mation, write Dept. KP, Telex, Inc., Telex
Park, St. Paul 1, Minnesota.

NEW BOX FOR STEEL STAMPS

A new indestructible plastic box with a
transparent top is furnished with standard
sizes of Mecco Safety - D
Letters and Figures,
4 inch size and
smaller. Holes in
boxes are square
which maintains
stamps in proper
position to facilitate |
stamping. The new
boxes will be pro-
vided with Hevi-
Bevl, Wedge-Grip,
Nu-Grip and other .
styles of steel stamps. Further data is
available on request to M. E. Cunningham
Co., 1025 Chateau Street, Pittsburgh 33,
Pa.

PERSONALIZED SPEAKER
Normal televiewing for the hard-of-hear-
ing is made possible by a new “personal-

_&wﬁ .

5 ”Wae
R

ized” speaker produced and marketed by
Wright-Zimmerman, Inc., New Brighton
12, Minnesota.
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The speaker is a miniature permanent-
magnet type whose terminals are intended
for connection to the speaker terminals of
any large set such as a TV or radio re-
ceiver. The 30 foot leads permit the listener
to sit at any comfortable distance from the
set and still hear the program. Volume
adjustment in the set does not have to be
changed, and the use of the new speaker
will not interfere with normal reception.

FUEL TANK FOR R/C MODELS
A “positive flow” fuel tank for radio-
controlled models is announced by The de-
Bolt Model En-
gineering Co.,
Williamsville,
N. Y. This tank

dmera’s

is said to pro- Lice Plos
vide completely A furt LARY g
smooth fuel pet h,_;__i
supply to the bk

»

engine at all
times. It uses &8
an internal
swivel which is
weighted to
move with the random motion of the
fuel as it is effected in flight. The size of
the tank (1% inches maximum diameter
by 2 inches over-all length) is such that
it is very adaptable to .15 and .19 engines
which are widely used for flying R/C.
Capacity of the tank is 2 fluid ounces, with
a 12 minute run on .15 engines and a 6
minute run on .19 engines.

CLOTH SANITIZES TELEPHONES
A simple wiping with a new, disposable
cloth wafer, impregnated with an active

germicide harmless to human beings, is
said to sanitize and deoderize telephone
mouthpieces in a few seconds. The cloth
pads, named “tel-O-cide,” are packed in
jars of one hundred. Moisture from the
pad dries instantly on the mouthpiece and
receiver of a telephone, requiring no addi-
tional wiping to return the instrument to
service after disinfecting. For additional
information, contact Generul Scientific
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SAVE MORE AT HARJO!

TN-65/APQ-15 for a 2-METER XMTR. Tunes into 2"
Little rewiring and adding modulation xfrm. Push-pull
6C4's oscillator driving 832 in parallel. MO tuning from
front panel. With 6J6, 2—6C4’s, less 832. With $7 95
schematics and conversation sheet ....... .. D

or closed SPDT.

.5 for $2 postpaid

MICRO SWITCH BZ-7RDT normally open
New ... oL Sy
51.5 OHM COAX. CABLE. 100’ roll i
RG-34U 71-OHM COAX. ,623 dia. 5 KW
with pl.173 plug at one end. New . _.,,,

RCA SURPLUS
TV CAMERA
$225

With 1848 Iconoscope and 6.
stage video amplifier and eclip-
Per. Complete info. on request.

Cree . . $94.50
rating. 83’ roll
. -$7.95

MINIATURE LINE MATCHING TRANSFORMER. $1 plus 25¢
postage. For blocking oscillators on TV Revrs. & camera input
eircuits, tone oscillator transformer for electrie organ, for
digital computor systems, 1000’s other uses.

24V TRANSFORMER & RECTIFIER COMB., a basic 24V. DC
power supply of 110 V. AC primary. 24V. secondary and Rec-
tox Rectifier. Operates intermittently up to 3 or 4 amps..$2.95

APS 13 makes a 420 MC RA-
BIOPHONE when converted
Range in most cases equal to s
# meters. Complete with RF
sections, conversion booklet
and 30 ! 1.F. strip, less
tubes, dynamotor and minor
parts not needed for conver- &
sion. Ship. wt. 13 Ibs..$3.95

WRITE FOR FREE CATALOG! Please send check or MO
(no cod.’s please). All shipments F.0.B. warehouse.
Californian’s add 3% sales tax,

Hanrfg Sales Co.

PEF 4109 BURBANK BLVD

VD,
CALIF. Phone: Victoria 9-2411

ept.
BURBANK,

EASY TO BUILD « EDUCATIONAL « EXCELLENT RECEPTION
BROADCAST
SUPERHET

KIT $l415

ROCKET 115K — Latest slnFle

Band superhet circuit for ulti
mate in sensitive reception and

tonal quality. Kit includes all necessary parts, punched chas-

built-in loop antenna,

Alnico V epkr.; tubes: 128K7, 12SA7,

- _Automrtic vol, control, beam power out.

Egnes 540 to 1700 ke Simple step-by.step instructions

Plaxa B12K 2.Band AC-DC Super Kit_ ., , .
Olobemaster 814K 3-Band Suger Kit
All kits nup;;lned'jeu wire and solde

ep ith C

net $20.7S8
.net $24.7%
nclude 259%

TN ENGINEERING

BACH. SC. DEGREE IN 21 MONTHS in ElL

. ect., Radio
(TV), Mech., Civll, Chem. Aero., Adm. Engineer-
ing; Bus. Adm., Acct. Visit campus, see well-
equipped labs. Ileavy demand for graduates Place
ment service. Prep. courses. Approved for Korean
Vets. Enter March. June, Sept., Jan Low cost.
ly’rue .Jl,exm McCarthy for Catalog, View BRook, ““Your
o Boak: 3615 College Ave.

TRI-STATE COLLEGE Angola, indiana

INVENTORS

REGISTERED PATENT
ATTORNEY
ASSOCIATE EXAMINER
U.5. PAT. OFF. 1922-1929

Patent Attorney & Advisor
. NAVY DEPT. 1930-1947

Send for
PATENT INFORMATION
Book and
INVENTOR’S RECORD

without obligation

GUSTAVE MILLER

15-PE WARNER BUILDING

’ PATENT LAWYER

WASHINGTON 4, D. C.
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Equipment Co., 27th and Huntingdon

Streets, Philadelphia 32, Pa.

NEW PLIER

A new “Diamalloy” four-inch groove joint
ignition plier has been announced by the
Diamond Calk
Horseshoe Com-
pany of Duluth,
Minnesota.
Drop-forged of ,
tool steel, hard-
ened and tem-
pered to ex-
treme tough-
ness, the new
plier is designed
for close and exacting work by auto me-
chanics, electricians, radio repairmen, and
the handyman around the house.

Fully chrome plated, it is made to fit
snugly between the fingers as its jaws lock
into parallel position up to % inch.

"THERMOSTAT BRAIN" SOLDERING GUN

Exclusive feature of a new soldering gun
offered by Garden City Industries, Inc.,
Chicago, is a “Thermostatic Brain” unit
that heats the soldering gun to the exact
required temperature in a matter of sec-
onds, automatically regulates the wattage
of the gun from maximum to minimum,
and assures constant heat as well as ex-
tends the life of the unit. The new guns
are lightweight and have built-in, unob-
structed 10 watt spotlights with separate

switches. Each gun has a steel clad tip.
Models 212LT (shown in photograph) and
214L TN have interchangeable tips and ele-
ment assemblies which enables the owner
to have a wattage power range from 150
watts minimum to 650 watts maximum.
Guns operate on either d.c. or a.c. and are
U.L. approved. The new guns have no mov-
ing parts and no heavy transformers. They
are said to deliver 200 per cent more heat
than any of the older type. Known as “Trig-
R-Heat” electric soldering guns, they are
manufactured by Wall Manufacturing Com-
pany of Grove City, Pa., and distributed by
Garden City Industries of Chicago. END
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Your Protection }

S0 You Want to Be a Ham
(Continued from page 43)

practice code reception when he feels in
the mood.

$200-$300 Class

$265. Hammarlund HQ-140X: A band-
switching superhet, with a range from 540
kilocycles to 31 megacycles. Any portion
of any of the six bands can be “band-
spread” by means of the right-hand dial.
In addition, this dial bears direct calibra-
tion for the 80, 40, 20, 15, and 10 meter
amateur bands. Six-position selectivity
switch controls the crystal filter circuit.

$225. Huallicrafters SX-71: A double con-
version superhet, with built-in provision
for narrow-band FM. Temperature com-
pensated and voltage regulated. Covers 538
kilocycles to 56 megacycles in five bands,
front-panel selected. Two scparate slide-
rule type dials; left for general coverage,
right bandspread on ham bands only. Both
dials have 0-100 logging scales. Carrier
level meter in center.

$100-$200 Range

$180. Hallicrafters S-76: Tunes the
standard broadcast band plus three high-
frequency bands from 1720 kilocycles

“Popech
T\ “Pletinsi-

ON ALL CHANNELS

FINCO RED SEAL/!
Patent Nos.

g 2,566,287,

Against 2,630,531, *

Inferior 2,655,599 M&‘t ;WLJ—
Imitations

WRITE TODAY FOR
Interesting Free
LITERATURE.

Popedt Hletwy-
“Papect Plotuny-
“Porpect Hcling- ONE TRANSMISSION LINE,

NO SWITCHING!

through 34 megacycles. Calibrated electri-
cal bandspread for easy tuning. Double
superhet, with large 4-inch “S” meter,
five-position selectivity control, and auto-
matic noise limiter.

$200. National NC-126: Same general
electrical characteristics as S-76, but fea-
tures large slide-rule type dial.

$130. Hallicrafters S-40B: A lower priced
version of the S-76. Tunes from 540 Kkilo-
cycles to. 44 megacycles in four bands.
Electrical bandspread, noise limiter, three-
position tone control and built-in loud-
speaker. A popular little set because it is
compact and self-contained.

$120. National NC-88: Pretty much the
same electrically as the S-40B, but en-
tirely different in design and appearance.

Under $100

$90. Hallicrafters S-53A: A neat hand-
ful of self-contained, five-band superhet-
erodyne covering 540 kilocycles to 54.5
megacycles. Electrical bandspread, with
slide-rule type dial. Temperature compen-
sated to reduce fading due to frequency
drift.

$50. Hallicrafters S-38C and National
SW-54: These two receivers, practically
identical circuit-wise, are frankly ‘“price”
jobs. However, they pull in stations by the
score and provide an excellent introduction

Miles 2 were.

MTV Stitiowd
UHF and VHF

ALL CHANNELS, UHF-VHF, COLOR

TESTED AND PROVED RIGHT HERE
IN TOWN — IT’S THE BEST!

ALL YEAR ‘ROUND — WEATHERPROOF,

ALUMINUM CONSTRUCTION !
THE FINNEY COMPANY vep. pE15+ 4612 51, Clolr Ave. » Clevelond 3, Ohio
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SEE THE LATEST IN

Electronics
EQUIPMEN

ELECTRIC COMPANY
Dept. P-1 223 W, Madison, Chicago 6, III.

SAVE MONEY! SAVE SERVICE CALLS!
CHECK ALL TV, RADIO & PICTURE TUBES

with is WISULITE TV TUBE CHECKER

sinple Instructding Furnishsi
SAFE — QUIER — FOOLFROOF

nd
cates this condluon lnslantly Op('ral('s
on 110 Volt AC DC. 2

PERFORMS 1001 ELECTRICAL CHECKS!¢

Checks continulty of resistors, appli-®
ances. motors or any Electrical device #
Sturdily built for long life of troublee
shooting.. Test Leads Included—Nothing @
else to buy. SOLD ON 10 DAY MONEY
BACK GUARANTEE. See it at your dis. g
tributor today. If he can’t supply, order g
direct from factory. $3.95 Postpaidg
anywhere in the U, 8.

\'ISUI.ITE C0., o - reeme 31, New York 13, N.

RADIO CONTROL for GARAGE DOOR

FROM YOUR CAR—NO FCC LICENSE REQUIRED

TRANSMITTER KIT, incl. 6 Dynamotor, 2714 Mc
Crystal, Tube, Cab., Wound le Switch, Reslswrm ]sss
Condensers, InStructionS. .. .. ... o.oussssas only s

RECEIVER KIT, 2714 Mc. C/DC, incl. sens.

Relay, Tubes, Wound Colls, Drilled Chassls Resistors,
Condensers, INStruCtionS. ... . ...« ecsesnnnnnnnns ]0.35

PARTS AVAILABLE—3 Channel tone operated R/C Re-
ceiver; also for any kits descrihed in Popular Llec- luﬂ

. tronics; Clockwork ELECTRIC TIMER, 12 to 24 min o

RADIO CONTROL TRANSMITTER RECEIVERfor model
planes. etc. biry. operated. Kit of parts incl. Tubes,

Sens. Relays, Resistors, Condensers. Instructions, inel.

FREE BERKELEY ESCAPEMENT................0 9.88
SIGMA 4F RELAY 8,000 ohm, 1 Ma. $4.95; 3,000 ohm. 5.95
Storage BATTERIES—2 Volt 3"x4”x51%4"”, 27 Amp. Hr.. 2.78
MINI), 8 V. BATTERY—Willard NT6—214"X134"x3%,". . 2.45
G. E. RELAY CONTROL—with sens. 10,000 ohm relay. . 1.23
2 V. VIBRATOR SUPPLY KIT, 180 V./35 Ma......... 6.95
2 V. BATTERY CHARGER KIT. .$4.95; wired........ 6.93

ALL MATERIAL GUARANTEED-FREE CATALOG ¢“p*

GYRO ELECTRONICS, 325 Canal Street

WORTH 6-1290 NEW YORK 13, NEW YORK
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to short-wave radio for people who aren’t
quite ready to plank down two, three, or
four hundred dollars for a quality com-
munications set. They contain five tubes,
built-in loudspeaker, cover four bands and
have bandspread facilities.

Unless otherwise stated, communications
type receivers do not contain loudspeakers.
These are usually available as accessories
in boxes of matching design.

There are several short-wave receivers
in kit form on the market at the present
time. A representative unit is the Heathkit
AR-2, a 6-tube job that you can put to-
gether in a couple of evenings. It costs
about $26. It is a good exercise in radio
construction, and performancewise, is in
the class of the S-38C or SW-54.

Relatively few ‘“‘used” receivers appear
on the market. Even after a man drops
out of the ham game he usually holds on
to his receiver because it is always good
for listening to foreign broadcasts, police
calls, airplane-to-tower conversations, etc.
However, some jobbers accept occasional
sets on trade-ins, and are therefore able to
offer them for resale at bargain prices.

A communications set rarely wears out
electrically. What you should examine par-
ticularly in a used job is the tuning mech-
anism, which might have some play or
back-lash from its previous service.

(To be continued)

PHASING LOUDSPEAKERS

'I'O CONNECT two or more loudspeak-

ers in order to increase coverage or to
obtain a greater power handling capacity,
be sure the speakers are properly
“phased.” That is, make sure the connec-
tions to the voice coil terminals are such
that the cone in each speaker moves in the
same direction with similar signals.

You can do this by first checking the in-
dividual speakers as shown in the photo-
graph. Use a battery (a flashlight cell will
do) and a pair of test leads. Note the

direction (“in” or “out”) of speaker cone
movement as you make and break the
connection.

After checking each speaker, connect the
terminals so that all cones move iden-
tically. Enn
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of the TRADE

LEATHER BELT TOOL RACK
ON'T throw away your old leather belt
when you buy a new one. You'll find
that the belt will make an excellent tool
rack when attached to a piece of hard-

board or plywood.

Lay the tools on the board in the order
you wish and form the belt in loops around

I A S 0

oo R o S
them. Punch holes in the leather at ap-
propriate points. Finally, attach the
leather belt to the board with screws, plac-
ing a flat washer under each screw head to
minimize strain on the leather.

% I
KEEP CONTACTS CLEAN

EEPING the contacts clean on multi-
K band switches is very important to the
correct functioning of
the set using this type
switch.

Watch for corrosion
and contacts touching
each other while clean-
ing. When in operation
in the receiver a trim-
mer tool that is well
insulated may be used
to check for good contact.

* & *

CLEANING METHODS

oo

EEP a few pipe cleaners handy in your '

workshop. Dipped in carbon tetrachlo-
ride, they may be used for such chores as
cleaning switch contacts, cleaning between
the plates of tuning capacitors, and clean-
ing out battery sockets. Cut them in con-
venient lengths with a pair of side-cutters.
Best results can be obtained by first wip-
ing the part with a cleaner soaked with
carbon tetrachloride, then wiping a second
time with a dry cleaner.
When cleaning between tuning capacitor
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plates, make sure you have an easy fit.
Some tuning capacitors have closely spaced
plates and forcing the pipe cleaner be-
tween them may cause damage. Carbon
tetrachloride is, of course, non-combustible
and non-conductive and may be used on
live circuits. Its fumes, however, are toxic
so avoid inhaling them.
* * *
CONVENIENT TOOLS

HEN you see a bargain offer, as illus-

trated, in the drug store, it is well
worth the price. The

&

brush is good for
cleaning contacts and o

applying cleaning .~ "¢
fluid, or using touch- i :
up stain on cabinets.
The dental mirror will
show up marked val-
ues on the rear sides
of resistors or capaci-
tors next to the chas-
sis and other hard to reach spots. It is also
invaluable for studying wiring and connec-
tions in remote places.
* * *®
CLEANING FILES

HEN you use files on aluminum panels,

or other soft metal objects, the teeth
soon become clogged with the cuttings.
These tightly embedded particles can be
cleaned out by using a scraper made from
a piece of copper tubing. Flatten one end
and bend it over as shown, then apply

e IzE
+h

H

i

pressure as you draw it across the file
along the grooves of the teeth.
* * *
SAVE OLD "RABBIT EARS"

AVE your old TV or FM “Rabbit Ears”

antenna when you install that new su-
per deluxe outside antenna. Disassembled,
each pair of “Rabbit Ears” will give you
two small “whip” antennas for portable
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46 Surplus Twist DR".LS $2

For hand or clectric drills. Brand new genuine hard-
encd carbon tool steel drills from Yg” chrough 34”.
Each drill designed and tempered to give 1800 drillings
through steel, aluminum, iron, wood, plastic. Sells
in the stores for up to $6.

complese sos postpaid. $2

. METAL CUTTING FILE SET

Made from the besr quality tool steel, designed for
the requirements of mechaaics, instrument watch and
jewelry craftsmen. Compartmented plastic kit con-
tains the foliowing 514" long needle files with round
shaoks and high ctest cutting qualitics: round, half-

round, flat, oval, knife, square.
complete ses postpaid 98¢

Made of finest tool stec! specially tempered and hard
rued to give years of quick, clean, easy drilling
shanks will fie all eleceric drills. Packed in scurdy,
lizartreated, comPar(mcmcd ’Flas(ic tool roll. Sizes
18 5N W, 16 and 1

complese sus posspaid $2.29

Finest Imported PRECISION PLIERS
For Jewelers, Oprical Workers, Hobbyists, Craftsmen
of all kinds. Fach plier is 4” long and a gem of pre- 75C ca.
cision and strengeh. Scven types to choose from: Flat
Nose, Round Nose, Snipe, Combination, Diagonal, End Curring Nip-
pers, or 1 Side Flat and 1 Side Round:

Minimum Order $1. No C.0.D. Send Check or Money Order.
MONEY BACK GUARANTEE

SCOTT-MITCHELL HOUSE INC.
DEPT. MS-26 . 611 BROADWAY, NEW YORK 12, N.Y.

Steve-El brings you Fully Guaranieed tubes for one year
at Below Wholesale Prices. All tubes individually boxed.

183 52| 6BC5 .47 | 6W4 44 | 125N7 .51
185 46 | 6BG6 1.19 | 6X4 36 (1918 .64
174 46 | 68Q6 .81 |7C4 49 | 25BQ6 .66
1X2A .61 | 6CB6 .44 | 12A6 .46 | 25L6 .38
6AGS .51 | 646 51 | 12AT7 56 | 25W4 47
6AKS .66 | 6L6 86| 12AV7 .58 | 5085 .47
6AC7 73| 65L7 .49 | 12AX4 .52 | 57AS .49
6ALS .39 [ 6SN7 .54 | 12BAS6 .43 | 57 49
6AT6 .37 | 618 56 | 12BE6 .41 | 117Z3 .39
6AUS6 .43 | 6V6 .39 | 125L7 .49 | 807 99
Minimum order $5.00. Write Dept. PE-1 for

complete list of tubes and
other bargains.

FREE 1955 catalog!

STEVE-EL Electronics Corp.

&1 Reade 5t New York 7, N. Y
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radios, small transmitters, transceivers,
and similar portable electronic gear.

The heavy base can be used, too—it
makes a handy paperweight for the office
or shop.

* * *
PLASTIC DUST COVERS

HEN microphones or other parts are

not in use, and when they are being
transported, or put in
storage, etc, it's a
good idea to slip a
plastic bowl cover over
the grille, as shown in
the photo, as protec-
tion from dust and
moisture. These plastic
bowl covers have elas-
tic bands which allow
them to be quickly in-
stalled and removed,
and they come in a va-
riety of sizes, so you should have no trou-
ble finding the right ones to fit your mike,
etc. These covers are sold in dime stores,
and elsewhere, for a few cents each, or
you can buy them in sets of various sizes.
What you don’t use, your wife will be glad
to have for her kitchen!

* * *

CONTACT RESTORER
HERE are various types of volume con-
trol contact restorers on the market. You
can often use such liquids to clear up con-
trol troubles on TV receivers simply by

applying a few drops around the control
shaft and working the shaft back and
forth. It is a good idea to note the original
position of the shaft, by marking, so that
it may be returned after cleaning.

* * *

HANDY REPLACEMENTS
HEN you need a replacement rubber
foot or bumper for some home appli-
ance or other equipment and there are
none available, try your stock of faucet
washers. In an assortment of faucet wash-
ers you can usually find one to replace
bumper needed. Either wood or machine

POPULAR ELECTRONICS

mericanRadialistory. Com




AT

screws may be inserticd through the
washer as required by the appliance.
L Ed L
TUBE PULLER

INIATURE tubes in modern radios and

TV receivers are difficult to grasp. Re-
moving and replacing them in certain sec-
tions of the reccivers sometimes is quite a
problem.

A metal tube puller, as shown, makes
this work easier with less chance of dam-
aging the small pins at the tube base. The
puller is pushed down over the tube top.
Suction keeps a tight grip on the tube. The

button at the puller top is pushed to re-

lease the tube when replaced in socket.
Other types of rubber tube pullers are
also available.

*

DRY CELL CONNECTORS

HIS easily made twin-connector allows

you to make quick connections to a dry
cell. The polarity of
the connections can be
quickly reversed by
simply turning the clip
over. As shown in the
photo, simply cement a
%" by 1” piece of sheet
copper to the outside
end of each “press end”’
of a wood snap clothes-
pin. Next solder a wire
lead to each copper.
The nose of the clip can be sawed off close
to the spring, if desired, to reduce the
length of the clip. In use, simply press the
ends of the clip together and let the two
coppers spring back against the two bind-
ing posts on the cell, as shown. The milled
screw-caps on the posts of the cells dig
into the coppers and prevent slipping of
the clip.

* B

* £ El
INSULATOR FROM TUBE CARTON
HEN making temporary test hook-ups,
such as using the low voltage alternat-
ing current from a tube tester to apply to
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Thrill to
“Silk-and-Diamond” highs™

= e
12 NOTES _
 ABOVE

~_ HIGHC,—
AND UP

\

#*Smooth as silk, brilliant as diamonds, the highest
octaves you can hear are realistically yours, with an
E-V T35 in your high fidelity music installation.
This new. very-high-frequency twecter takes over
from 3500 cps to beyond audibility . . . provides
180° dispersion. Is easily installed, along with rec-
ommended X36 crossover and AT37 level control.

135 List $55.00 Audiophile Net $33.00
1358 List $35.00 Audiophile Net $21.00
X36 List $14.00 Audiophile Net $8.40
ATY7 List $6.00 Audiophile Net  $3.60

The T35B—for lower powered systems and existing
quality AM-FM radio or radio-phonographs, finished
in flat matte black. Requires only X36 to attach to
music system. Impedance 16 ohms. Shipping wt. 2 Ibs.

Beautiful T 35 Accessory Enclosure

Styled in gleaming tropical
mahogany or lustrous Korina
blonde. Contains T35 Super Sonax
X 36 crossover and AT 37 level con-
trol, wired and ready to connect to
your music system. List $15.00.
Audiophile Net »Y.00.
Prove the performance
of the T 35 to yourself!

You hear the difference with
this T35 demonstrator., With a
flip of the switch you bring in
or cut out the T35, Visit your
E-V distributor to conduct this
amazing test personally.

Todoy— write for Bullstia 194 and where fo buy.
%_ ®  ®p reTRO-VOICE, INC
OTECL. sucuanan, MICHIGAN
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HERSHEL'S “KIT” SPECIALS

A N Fosment: [ MYSTERY PACKAGE
For Model Trains, Weld- | ELECTRONIC PARTS

Ing, Transmitters, etc. The Surprise of Your Life

PRI 117 v. 60 cyc. ses. 25 pounds of Worth_ $50.
BRAND NEW Our Price

USABLE GOVT
sUr 95
$495 l:eal gut lor $4

ham, et

KIT 1. HARDWARE KITS, RESISTORS
100 ASSORTED

v
Plecos. zl/ Ibs. TYPES, mn

of atsozrtcd 49 from 1 ohmt

RADIO & 'rv ;SWmeq Yz to

HARDWARE

KIT 2. CERAMICONS RULi6.r b GHOWES

25 ASSORTED.
100 ASSORT- Range from 95
ED. Range lrom $ 50 -5 mh. to 2% $
I8 mh.
6 000 mm

KIT 7. TOGGLE &
SLIDE SWITCHES

:ni Assortrzn $495

Kit 3. Volume Controls

ASSORTE

25 D
Range from 2
ohm to 3 me $
Som e with

switc

KIT 8. PAPER & CAN
GONDENSEHS

25 ASSORTED.
Range from 4
mid. 150 v. to

80 mid. 450 v,

Kit 4. Rotary Switches

i 4715

Buy at only,..

Terms: Cash with order

HERSHEL RADIO CO. o z% pown-—gan

ance
5245 Grand River, Detroit 8, Mich c.0.

ELECTRONIC SUPPLIES

For INDUSTRY e AMATEURS e SERVICE

REMOTE CONTROL UNIT— 325 MA., 6.3V 6A, 5V 4A.
$20 worth of useful parts In. I Brand New . .. ...u... $6.95
cluding Sensitive Plate Relay, POWER TRANSF.—Thordarson

Schematle 79¢ ea. . I T-22RDO )00\'CT—~4U\1A, S5V—
r $3.00 2A, 6,3VCT—2A
WESTON 0-20 MICROAMPERE New—box(-d ......... $3.50
SENSITIVE METER _—worth E. STEPPER SWITCH-2
sg —3” rd—Brand New—Cond. clrcmt—46 steps—6 or_ 12V
Coil. New—Gtd, ..,.. $7.9
DYNAMOTOR — PE 101C — w/
conv, sheet 12V IN. New—

Sca 5.
MARION—O 5 mils DC—3” sq.
wmlh 88.00. Brand New.
............. 2.95
FILTER—IO MFD—400 VDC
(2x5) 3 Term’l oil imprer,
nated. Brand New—worth $8
98¢ ea.; 3 for $2. S0
THROAT MICROPHONE—sigm\l
Corp T-30—2 single button
carbon elements\, New—w/in-
structlun sheet . ....... 98¢
KOIL KORD—retractable phone

surplus) will handle TV or

Ham he’lms-—-wnh mdl(‘alnr

hox—4 wire ... ... .. $19.9
INIATURE PHONES—IIS- l(l

Like mew .., _..,..... $2

BEC-733D RECEIVER for IIS—

108-110MC used—less !susbes
9

cord—4 conductor, same as
used in cabs, planes, etc.—
worth over $4 ea. ..... 98¢

IRON VANE METER-—(-10

I some tuhes
HEARING AID TUBES—sub-
I miniature t)pe—-unlu anded,
amps—2" sq.— or $1.00
(Electro Instr. Mﬂz ), 59¢; H 12” PANEL LAMP molcn'ron
" 0rg$3-00) —red or amber . - $1.00
0-1 amp—2 Rd—m,-sgﬂso | TUBULARCONDENSERS—pdper
and sl(-ulne U G600V, New
Mo EY S TUEESLean Nar | Mpopulat sk aniy piepared
8E5 but 12V Fila. .7 for $1.00 for prudu(‘unn. ...(t for $1.00
SIGNAL CORP TELEGRAPH |
KEY—J-51—Brand New—beau-
llful constr. —Belylhum con- I
ots. .. . 79¢ ea.; 2 for $1.50
WESTERN ELECTRIC AC LING I

DISC CONDENSERS — .01 or
005 Mm—prepared for pro-
duetlon . ... ..., . 12 for $1.00
POWER TRANS.—-Kenyon
T-684 740-0-740-150 Mils,
Braml New—less than cost to
© noocoococsooooge $4.95
TOGGLE SWlTCHES—d]l tvpes
in stock always
SPQT—!A—I}")V Cariing.19¢
BA—Arluw 125V.25¢

FILTER—0il cond., potted
chokes—compact. Brand New.

Q-METERS_Boonton—like new
condition—2 for sale; detalls
on reques
lNGD—SYLVANIA General pur.
pose Crystal DIODE—chped
leads—GTD ...... for $1.00
Mmlnture Plastlc WET CELL
BATTER

2 vOll—ZO AH ...... 51.95

8 volt— 23 1.9
cHEST MlKE—T 26—w /switch
and brast plate, F-1 button—

s

POWER TRANSFORMER-—]\en
yon T-656 $40 1ist—400-0-400 | new ................
All Items Shipped F. O B. New York

REX RADIO SUPPLY

88 CORTLANDT $7T., NEW YORK 7, N. Y., CO 7-1617

—3A—Carling 1 25v. 29¢
DPQT-GA—CH 125V, ...49¢
Dl'l)l’—iz\—- )()V Arrow . 89¢
DPLDT—8A— V CH .8

DPDT—-Lenler ofr._
Carling . ........

WESTINGHOUSE 115VAC l/ls
HP MOTOR—7000 RPM-—like
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a radio output transformer to determine if
the output stage is operating, an empty
tube carton will serve as an insulator for
the test clip.

The tube box is opened at both ends, the
test clip slipped through the box and after

EEEQ:-H\'Q' e Tﬁ‘"\c @’W«%Y:”X.:g";

attachment of the clip, the carton may be
slid over the clip to insulate it from nearby
terminals.

* % %

TAG RESISTORS FOR SPEED
CIGAR BOX full of unmarked resistors
requires a lot of checking with color

codes before the proper one is selected.
Small cardboard tags are easily attached
to the wire leads and marked as “4 meg.”
or *10 M” or your own code, so that you
may quickly find the desired resistor.

* * *

REPLACES TUBE SHIELDS
NE is often tempted to leave off a tuhe
shield which is particularly hard to re-
place, as in crowded quarters in a TV re-
ceiver.

Removal of the shield may detune a cir-
cuit such as the TV oscillator to a point
where the Fine Tuning Control may not be
able to handle such detuning.

Also radiation effects may result, so bhe
sure to replace the shield.

* * *

SPEAKER PROTECTION
NE or two pieces of foam or sponge rub-
ber will be found useful when handling
radio or TV receivers. In the case shown,

POPULAR ELECTRONICS
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any scratching or damage ta a TV speaker
and the front panel of the TV receiver is
eliminated by placing a piece of foam rub-
ber under the speaker sectien. Foam rub-
ber is available at most auto or surplus
stores.

*® * &

TESTING FLASHLIGHT BULB
HEN you suspect your flashlight bulb
or the pilot lamp from your radio or TV

set, try using a pair of flexible leads from
the filament socket of your tube tester.
The voltage from the filament prongs or
rather the filament socket may be adjusted
to near the normal flash lamp voltage
for testing. By clipping one lead to the

ON THESE ITEMS 6&\‘“‘“ °’4%

ﬁom

65 Watt Globe Scout
Completely Bandswitching
ideal Xmttr. for beginner.
Fully bandswitching, 168-10M.,
65 watts Cw., 50 watts on
fone. Metering provided. Self-
contained power supply. 100%
modulation of Final. Com-
pletely screened for TVl
Housed in 8''x16''x8", grey &
cabinet. :

ONLY $795 Per Mo.

lamp terminal the other may be held in
the hand to determine if the lamp is
burned out.

* * Ed
EXPERIMENTAL WOODEN CHASSIS
OR making quick hook-ups of test cir-
cuits, a few pieces of-pine material are

easily handled. A couple of tube sockets, a

coil, and other desired equirment are satis-
factorily mounted on a small section of
14 inch material with % inch strips of
wood serving as corner supports.

ES &

SAVE OLD CONTROLS
DISCARDED volume or other control,
which has an “on-off” switch is worth

keeping. The switch section still serves its
original purpose and may be used on test
or experimental equipment. END
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Save Up to 50% .

ON TOP-VALUE
RECONDITIONED EQUIPMENT

We have humdreds of Nmiters., recers., speakers, test eqpt.,
antennas, kam and ugenmenm radio gear of all serts in
fatlory-new condition, carrying owr positive B0-day puarantee!
Here, ingeed i3 3 hargain for the noviee and prefessiomal,
aline!

Send for Our Complete, Up-to-Date List Today!

1 TRANSMITTER RECEIVER
“Labig = $29.40 Complete $14.70 Complete

ﬂ' + Build your own trans.
mitter nnd recol\er and
go on alr'’ with |

simple lnslrucuons

Complc kit only

3 22, Deslgned for
ngle wire antenn

Power supply lnClud(d

-_)_ wnh trammltter Units

be purchased sep-
amtely Write for full

"| Send for Your Copy Now!

Plus many, many, more
as shown in our

FREE 1955 CATALOG

3415 W, BROADWAY, cn BLUFFS, IA., Phone 2-0277

Please Quote Your Top Trade-in Value PE-1
of My,

(Make, Model Egpt. I Now Own)
On Your, A
Send Me: (New WRL Egpt. Desired)
O Free Catalog 0 3'x4" Radio Map (25¢)
Full Info. On: [J Globe Scout [ Receiver

and Xmttr. Kits [ Reconditioned Equip. List.
Name:
Address:

LCity and State: __I

Radiahicion




SAVE ON TELEVISION PARTS
HEAVY DUTY (' IN. 0.D. TOWERS
VINYL ALUMINUM FINISH
SELF SUPPORTING TO 50 FT,

10 ft. section................ $11.95
Top section (10 ft.).......... 11.95
Adjustable house brace....... 4.95

10 ft. heavy top pipe.........
All Hardware Included

SPECIAL PRICES ON T.V. ANTENNAS

\

Dbl. Lazy X Skymaster Dbl. 1.82
$35.95 $19.95 $18.95
300 ohm leadin—100 ft............ $2.98
U83—Alliance ,................ $29.95
Rotors TR4—Radiart............ 32.50

Wire for U83 or TR4—5c ft.
Write for Finco Antenna Prices
Heavy 114 in. 0.D. self-fitted mast $3—10 ft.

All Prlces F.O.B. Order from This Ad.
€.0.D. Orders—25% Deposit

RICHVILLE T.V. SUPPLY

5666 Navarre Rd. S.W. R.D. 1, Canton, Ohio

SUPER POCKET RADIO

Smaller than many hear- :
ing aids. Powerful, porta- fé‘
ble and can be assembled ' !
by anyone in one hour. ;3
Uses two inexpensive cells 1
that fit within case. Own- °
ers report 1,500 mile re-

ception. No antenna or

s e pam o

ground required for local .
use. Complete kit of saqq :2?;
hearing-aid parts only

$3.99. Batteries extra at $1.45. Use any regu-
lar headphone with Micro or tiny hearing-aid
earset, shown in photo, available from us at

low cost. Micro is guaranteed to please or
return in 10 days for full refund.

SEND ONLY $1.00
BALANCE C.0.D.

TRANSI-MITE RADIO LAB

MANTEO (3) NO. CAR.
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The World at a Twirl
(Continued from page 83)

9.668, for FEnglish releases 0300-0445.
TGWB, Radio Nacional de Guatemala,
seems to have settled down on 6.196A;
should open 1200 and run to 0500 or later.

Haiti—4VEH is easily tuned 1100-1500
(except Thursday when is silent) on 9.656
(listed 9.654); has “Listeners Post” at
1430-1500 Saturdays on 9.656, and Tues-
days 0130-0200 on listed 9.666. Holland—
For the weekday English session from
Radio Nederland, Hilversum, try 6.025 at
0230-0310. Hungary—Radio Budapest has
English for North America 0030-0100, 0400-
0430 on 11.910, 9.833, 7.220. Israel—Tel
Aviv, 9.008, still has English news 2015.
Japan—The Far East Network, AFRS,
Tokyo, is currently scheduled 1030-1500,
2100-2300 on 6.160, and 2315-1015 on 11.750.
Malaya—You should easily log the British
Far Eastern Broadcasting Service, Singa-
pore, on 11.820 and/or 11.955 at 1300 when
has BBC news relay from London in
English.

Norway—W inter schedule of Radio Nor-
way to East Coast is 0100-0200, to West
Coast 0400-0500 over 6.130, 7.210, 9.610; on
Mondays extends these transmissions by
approximately 20 minutes for “Norway
This, Week” (news in English). Peru—
When this was written, the English news
session over Lima’s 6.082 channel was at
0430 instead of former 0400. Poland—Win-
ter schedules of Radio Warsaw to North
America in English are 1100-1130, 9.570;
1215-1315, 11.740; 2215-2245, 0045-0115,
0415-0445, 0530-0600, 6.025.

Switzerland-—Winter beams of Berne to
Eastern North America, 0130-0315, and to
Western North America, at a new time of
0415-0500, are radiated over 6.055, 6.165,
9.535. Syria—Try 9.555 for Damascus in
English 2130-2230 closedown. Thailand—
Eastern USA SWL’s will find HSKS,
11.670A, Bangkok, has an improved signal
in Thai transmission around 1300-1400 or
later; usually identifies in English at
1400A. Turkey—Radio Ankara has re-
sumed its Mailbag session Sundays 2115-
2200 over TAP, 9.465, TAS, 7,285.

* * *

For Experienced SWL's

Burma—Rangoon, 4.777A, is heard in
California at 1415 when starts “Voice of
Burma” session in Emnglish; closes down
1515 with “God Save the Queen.” Cape
Verde Islands—CR4AA, 7.398A, Praia,
should be logged around 2100 to 2200 when
closes with “A Portuguesa.” China—On
the West Coast, the 0900-0930 Engilish ses-
sion from Radio Peking is usually audible

POPULAR ELECTRONICS
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over 6.105, 6.201, 7.500; the 0300 English
period is heard there over 15.385.

Hong-Kong — Worth several {ries is
ZWB3, 9.525, Victoria, at 1100 with BBC
news relay in English. Iceland—Try TFJ,
12.175, on Sundays only 1615-1630 when
has news in Icelandic; much CW QRM must
be overcome to log this one! India—West
Coasters are hearing the Asian beam 1330-
1445 from All India Radio, Delhi, over the
new 11.620 outlet; has English news 1335.
Indo-China — Radio France-Asie, Saigon,
has English on 9.755 at 1400; on 11.790 (or
alternate 11.830) at 1600. Irag—With lots
of luck, you may be able to pick up the
English scssion from Radio Baghdad at
1915-2000 closedown over 3.295A (an-
nounced for local listeners) or 11.705A (an-
nounced for overseas listeners).

Japan — JOZ, 3.925, and JOZ2, 6.055,
Tokyo, commercial stations, are heard on
the West Coast to 1410A closedown; news
in Japanese is at 1400; has been noted with
an “English Hour” feature (of 10 minutes’
duration) at 0810 (but printed schedule
lists this session for 1050). Madagascar—
Some days, eastern USA DX-ers are pick-
ing up Radio Tananarive, 9.515, when it
opens 0330 in French.

Pakistan—Radio Pakistan, Karachi, now
uses 9.545 parallel 7.010 for English to
Turkey 1915-2000 and to the United King-
dom 2000-2045. Is heard on West Coast
with English news in Home Service at
1445-1500 on 6.235 parallel 9.484.

South Africa—The Cammercial Service,
4.945, Johannesburg, has been logged in
Indiana opening in English 0400 with pop-
ular recordings. South Korea — HLKA,
2.510, Seoul, has been heard in California
1330-1400 in the Korean language, and
“Radio Vagabond,” 6.890A, the “Armed
Forces Korean Network.” has been logged
there around 1350.

Tahiti—FZP8, 6.135, Papeete, is heard
on the West Coast around 0430 in Tahitian
language, popular music, good level but
with much QRN; and on 7.120 around 0515
with French, music, good level.

Next month I'll give you some sugges-
tions on reporting to stations, and I'll have
more current “best bets’” for you. May lots
of DX come your way during 1955 as you

oL~ " | ROCKBAR CORPORATION, DEPT. DA-6 I
SRl o g B0 ol I 215 East 37th Street, New York 16, N, Y. 1
(To be continued) 1 I

{ Please send ctomplete description of the |

| Axiom 80 and other Goodmans Loud- i

. 1

SWL'S ATTENTION! | pecken ,

For additional and expanded listings of ! :
short-wave programs throughout the world U address |
see '‘International Short-Wave™ in this ! |
month's issue of our sister publication, : City. Zone____Stote |
RADIO & TELEVISION NEWS. 1

| My Deater is \

__________________ o
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LOOK WHAT
YOU GET

FOR THE

Remarkably || .o, oc o\ ENTAL ELECTRICITY FOR THE
LOW PRIGE BEGINNER" by Leonard R. Crow. Pub-
OF ONLY lished by The Scientific Book Publishing

Co., Vincennes, Indiana. 284 pages. Price

$2.50 paper bound; $3.50 cloth cover.
$8950 Over 200 experiments are described and

illustrated in this book, designed to provide
’ beginners with the basics of electrical
(Cabinet as showa theory and the first steps in the intelligent
$10.00 extra) A .
use of electrical equipment.

A COMPLETELY OPERATING PHILIPS Subjects covered include magnetism,

PROTELGRAM TV SYSTEM basic circuits, induction and transformers,
BRAND NEW—shipped in original factory sealed container bells, thermostats, switches, relays, motors,
YOU GET A COMPLETE PACKAGE INCLUDING: and controlling devices. An interesting sec-
e Chassis completely wired and ready for _use, including 23 .
tubes pius one diode o Protelgram projection 'unit including tion tells how to use the motor that can be
plcture tube o 25,000 volt power supply s B” dynamic Hi-Fy .
sheaker on large baffle o 23" flat viewing screen and full size built by the reader to understand such
r ecting irror, . .
NOTE: Chassis circultry includes . . . Automatic beam supres- things as centrifugal force, color, and sound
sor . . . High Fidelity sound system , ., . Automatic gain con.
trol , . ", "“Standard Coil” tuner, ete. phenomena.
ﬁfeﬂ?-g_?trﬂﬂglnal cost of parts, units and accessories to experl. The book is primarily intended as a guide
EDUCATIONAL . . . INTERESTING ., . . ENTERTAINING to using the Crow Beginner’s Ex'perimental
TERMS: F.0.B. N.Y.C. Full remittance with order or 259, g Q . L
Balance €.0.D.—10 day money back guarantee, Kit in Magnetism and Electricity, and as
ELECTRONIC SPECIALTY SUPPLY Co. such follows a logical sequence of experi-

68 Walker St., N. Y. 13, N. Y.. Phone: WA, 5.8187

ments. Without the kit, the volume may
serve as an introductory text to the study

e@ of basic electricity, if the reader can man-
ROM = FACTORY — Tt =0 ’“'3&&.‘.’?72" age to perform the experiments, and if—

Po;‘#JLEER LIR&E'::THA:[J‘I&TS ideally—he can get some supplementary in-
Push ‘Button Start, 600-700 watts—a.c. | fOormation on the more theoretical aspects
! Briges Fas cheme=Sie | Of the subject.
wIiring necessary, just plug in and operate.
Plenty of current for receivers, transmit- *® *® *
ters, antenna mators, emergency lights,

for radls” amateurs, “Civi) "Serense. wratices | "HOW TO USE TEST PROBES" by Alfred

and camps. Complete with Voltmeter and built-

n winding o charge 6 v. auta batteries. (Item A. Ghirardi and Robert G. Middleton. Pub-

“ =4) t. 75 lbs. Be crepared if war . . .
or storm knock out power lines $143.50 | 1ished by John F. Rider Publisher, Inc.,
1000-1200 watt Plant (Item 45) same as Item 24 b

with larger '%eneralor and engmle—s()vlo greater oulput.u.‘ 3199-50 New York. 172 pages. Price $290 Papel‘

Send 10¢ r big 19%5 Catalog, Free with arder. Prices f.0.b,
factory. 10 Day WMoney Back Guarantee. Send check or Money Order. bound

MASTER MECHANIC MFG. CO., Dept. 50-4, Burlington, Wis. * R )
= Two of the radio world’s most respected
and prolific technician-writers have teamed
up to produce an excellent book that may

well become the “standard” for the correct

Get Your FCC Commercial use of test probes in circuits.
Operator License Quickly The need for an understanding of ‘“‘test
o ” 0
We specialize in rapid and thorough preparation pr obes h'as beer} created in recent years by
for FCC examinations, Correspondance or resi- the ever-increasing use of such complex in-
dent training, Results guaranteed. Write for struments as the volt-ohm-milliammeter,
e the vacuum-tube voltmeter, oscilloscopes,
GRANTHAM SCHOOL .?F ELEGT"RONIGE ete. No longer in the exclusive domain of
t. 4-C, 64 ] Blvd., Holi d . . . .

pept. 1o Calis. (Phone a0 ziain el 28 the laboratory, these and similar devices

are the everyday equipment of most radio
and TV technicians, and are essential to

SAFFORD—3 CHANNEL TONE R/C RECEIVER service properly TV and FM receivers as

Basic component kit—all resistors, capacitors, well as high fidelity equipment. More than
:vtocl.ms(si4.§5.c 2 I FOmSs Geils, fenia R just test leads, the test probes are actually

3A5 ....... $1.50 3Q4 ....... $1.20 auxiliary testing devices that add new
Sigma 4F8K relays $6.50—many other values. ranges and functions to the conventional

Free illustrated catalog.

testing instruments.
ACE RADI!0O, Box 301, Higginsville, Mo.

How this is done, and how best to use the
114 POPULAR ELECTRONICS
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different types of test probes available are
admirably treated in this book. Complete
with schematic diagrams, clear photos, and
a handy index, this lucidly written volume
should be a welcome addition to any tech-

nician’s shelf.
#* * £

"OBTAINING AND INTERPRETING TEST
SCOPE TRACES" by John F. Rider. Pub-
lished by John F. Rider Publisher, Inc.,
N. Y. 186 pages. Price $2.40. Paper bound.

An excellent companion piece to the book
on test probes is this handy volume which
“explains oscilloscope trace patterns in clear,
non-mathematical terms that almost any-

one can understand. Eight hundred traces ’

of all types of AM and FM receivers, TV
receivers, audio amplifiers, power supplies,
and transmitters are included. Anyone who
works with, or plans to work with, a cath-
ode-ray oscilloscope will benefit from going
through this book. The text is extremely
clear and the illustrations leave nothing to
the imagination.

The book opens by answering the ques-
tion, “What is a waveform?” and closes
with a discussion of the special scope pat-
tern known as a Lissajous figure.

All types of waveforms are analyzed and
their practical applications in servicing and
experimenting are given. In addition, the
book contains instructions for setting up an
oscilloscope for various uses in analyzing
practical circuits.

* * *
"AUDEL'S HOME APPLIANCE SERVICE
GUIDE" by Edwin P. Anderson. Published
by Theo. Audel & Co., N. Y. 824 pages.
Price $4.00. Cloth bound.

If youre sick and tired of waiting for
that morning toast to get done, better look
into this book before throwing out your
toaster. For herein are explained many of
the mysteries that perplex and, betimes, in-
furiate the home user of such appliances as
toasters, irons, roasters, broilers, waffle
bakers, water heaters, ranges, mixers, fans,
vacuum cleaners, washing machines, etc.

How these devices work and how to re-
pair them when they go wrong are carefully
explained and amply illustrated. The book
is thus valuable to the home technician as
well as the professional.

Additional ‘“gravy” are chapters on mo-
tors and thermostats, and a section dealing
with electrical fundamentals. This covers
everything from atomic structure through
Ohm’s Law and into testing instruments,
shop technique, and house wiring.

The book does not cover electronics, i.e.,
radio, TV, etc. But practically everything
else that uses an electrical current to op-
erate (with the curious exception of electric
razors and clocks) is here, and well worth
the price. END
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General Electronic’'s New Model 137

50,000 OHMS PER VOLT
62 Range-Multimeter

SPECIFICATIONS:

DC VOLTS (Pos. & Neg.):
0-1.5/6/30/150/300 /600/1500
ACVOLTS: 0-15/6/30/
150 /300,600 /1500
QUTPUT VOLTS: 0-1.5/
6,/30,/150/300,/600,/1500
RESISTANCE: 0-2,000/
20,000,/200,000 Ohms—0-2/20/
200 Megohms

DC CURRENT: (Pos. &
Neg.): 0-30/300 Microamp, 0-3/
30/300/3000 Ma.

AC CURRENT: 0-300 Mi-
croamp—0-3/30,/300,/3,000 Ma.
CAPACITY: .00l1to.1 MFD
1to 50 MFD “
LEAKAGE: Good-bad scale
for checking guality of Electro-
Iytic condensers
DECIBELS: —6 to +18,
+14 to +38, +34 to +58

[ MEASURES 5% 6% x2%’ |

FEATURES: . tnput Impedance on 150 Volt scale and up
equal to and better than that of most VTVM'S » 10,000
ohms per vcl: on AC « Polarity reversing switch tor DC—
No time lost In reversing of leads « Large rugged 415-20
Microamp meter—3 color scale « Completely self con-
tained—MNo external source of power required o Light-
welght « Rugged (Send for FREE catalog)

The Model 137 comes housed in an atftractive
round cornered black bakelite case with a gray s 5 o
easy to read panel. Black designations. Factory
calivrated. Test leads and operating instructions NET
dncluded . . . .o
GENERAL ELECTRONIC DISTRIBUTING CO.
98 Park Place, Dept. P1, New York 7, N. Y.

h 17 BIGGER AND BETTER THAN EVER
i B-A’s NEW 1955
L FREE CATALOG! ¥
- 164 S —
PAGES
LOADED WITH
i SAVINGS AND
NEW (TEMS
IN RADIO, ;:J’:::(Mu:l’,[,&
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Ohm’s Law and the Units of
Voltage, Current, and Resistance

OLTAGE can be described as the pres-

sure Wwhich forces current to flow
through resistance. The amount of cur-
rent flow can be increased by either (1)
increasing the voltage or (2) decreasing
the resistance. The mathematician de-
scribes this relationship by saying that
current is directly proportional to voltage
and inversely proportional to resistance.
This impressive sounding statement means
simply that current is equal to wvoltage.
divided by resistance. This may be writ-
ten:

voltage
resistance

current =

The letters I, E, and R are used to rep-
resent current, voltage, and resistance,
respectively, and the above relationship
may now be written:

This formula is known as Ohm’s Law
and may be used to calculate the current
flow in a circuit when the voltage and
resistance are known.

Example: How much current will flow
through a 5 ohm resistor connected across
a 6 volt battery?

Answer:

6
I=—p— = 5 = 1.2 amperes

To say that current is equal to voltage
divided by resistance is exactly the same
as saying that resistance is equal to volt-
age divided by current. Ohm’s Law there-
fore can be written also:

Written this way, the formula is useful
for calculating resistance when voltage and
current are known.

Example: The heater of a tube is rated at
6.3 volts, 0.3 ampere. What is the resist-
ance of the heater?

16

Answer:
E 6.3

I 0.3
Since current is equal to voltage divided
by resistance, then voltage must be equal
to current times resistance. This may be
written:

= 21 ohms

E=1IR
Example: What amount of voltage must be
applied in order to force 3 amperes of
current through an 8 ohm resistor?

Answer: E=1IR
E=3x8
E = 24 volts

Amperes, volts, and ohms are the basic
units of current, voltage, and resistance,
respectively. However, values are often
specified in subdivisions or multiples of
these units. As shown in the table, the

PREFIX SYMBOL EQUIVALENT

milli m 1/1000
micro o 1/1,000.000
kilo K 1000

meg M 1,000.000

prefix “milli” means 1/1000 of the basic
unit. For example, 3 milliamperes is the
same as 3 thousandths of an ampere. The
prefix “micro” means 1/1,000,000. 12 micro-
volts is therefore equal to 12 millionths of
a volt. The prefix “kilo” means 1000; 5
kilovolts therefore is equal to 5000 volts.
The prefix “meg” means 1,000,000; conse-
quently, 2 megohms means, 2,000,000 ohms.
Examples: 16 milliamperes = 16 ma. = .016

ampere;

245 microvolts = 245 uy, =

.000245 volts;

2.7 kilohms

ohms;

5 megohms

ohms.

2.7 K = 2700

5 M = 5,000,000

QUIZ

1. What value of resistance will draw 0.25 ampere
of current from the 110 volt power lines?

a. 27.5 ohms; b. 440 ohms; c. 110 ohms.

2. A 50K resistor is connected across a 200-volt
power supply. How much current flows through the
resistor?

a. 4 ma.; b, 0.25 ma.; c. 10 ma.

3. Calculate the vollage drop across a 40K resistor
carrying 3 ma. of current.

a. 13 volts; b. 75 volts; «. 120 volts.

POPULAR ELECTRONICS
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4, 125 ma. is the same as:
a. 125 wpa.; b. .125 ampere; c. 125,000 amperes.
5. Which of the following values of resistance is
largest?
a. 56X; b. .27M; ¢, 9100 ohms.

Answers to the quiz are given on page
128. A score of 5 correct 1s excellent, 4
correct is good, and 3 or less correct is
poor.

POPPING PILOTS

LTHOUGH most commercial a.c.-d.c.

radios can honestly plead “not guilty,”
many a.c.-d.c. Kits now on the market for
the home_ experimenter have the perni-
cious habit of burning out their pilot lights
under certain circumstances. For instance,
it is a certainty that the pilot light will
flash and fuse if the receiver is turned off
after operation and then turned on im-
mediately afterward, before the tubes have
a chance to cool.

-| PLATE 8 |

SCREEN S

SWITCH_ FILTER JCURRENTS 3
CAR MoF aLL
TUBES

3
3525 50L6 12SAT I2SK7 125Q7

The accompanying diagram is helpful in
accounting for this. The heaters of all
five tubes are wired in series as illustrated
by the heavy black line with the pilot
lamp, a type #47, connected across pins
#2 and #3 of the 35Z5 (or pins #4 and
#6 of a 35W4 if it is a set using miniature
tubes). In addition, the plate of the recti-
fier obtains its a.c. through the pilot light
so that all the plate and screen currents
taken by the other tubes in the receiver
must also flow through the pilot lamp.
This hook-up provides brighter light from
the tiny lamp during normal operation of
the set and is favored by most manufac-
turers.

When the receiver has been running
for a while, and everything is quite as it
should be, opening the “on-off”” switch will
remove all power and the filter capacitor
will rapidly discharge through the plate
and screen paths offered by the converter,
i.f. amplifier, and the audio amplifiers. If
the power is quickly restorad by closing
the switch, the cathode of the rectifier
begins to emit electrons at once since it
has not had the time to cool below emis-
sion temperature. The filter capacitor now
accepts a sudden large surge of current
because, having been emptied previously
as described, it is in the fully discharged
state. This surge, and it may rise as

January, 1955
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Complete Amateur Station Kit

C NEWS Fop

BLeCINVERSY

You can save on all your needs at Walter
Ashe. See these typical bargains and use
the handy order form below.

WEN ““Quick-Hot’’ Soldering
Gun. Working hot in 2V
seconds. Shpg. wt. 3 lbs,
Model 199, Net $5.83

e = =

e

WELLER “Junior* Soldering
Gun. Over 100 watts. Shpg.
Model 8100.

wt. 3 lbs.
Net $5.83.

PLIER AND

WRENCH SET in
plastic case. Shpg.
wt. 2 Ibs. No.
4014. Net $2.58.

VER SET. Six tools with
metal wall rack. Shpg. wt.

MAGNETIZED SCREWDRI- J f
2 Ibs. No. 3796. Net 75¢. ]

WAR-25 NOVICE RECEI-
VER KIT. Shpg. wt. 4 ibs.
Net $13.41.

WAP-25 NOVICE POWER
SUPPLY KIT. Shpg. wt.
12 Ibs. Net $14.23.

WAT-25 NOVICE TRANS-
MITTER KIT. Shpg. wi. 4
Ibs. Net $17.31.

All prices f. o. b. St. Louis ¢ Phone CHestnut 1-1128

1 Walter Ashe Radlo Co., Dept. PE PE-1-55
. I 1125 Pine St., St. Louis 1, Mo.
Get Big New g [ RUSH copy of new 1955 catalog.
FreeCatalog. : O Pleose ship following merchandise
The 1
“treasure : for which is enclosed sum of $
chest” of 5 Name
values, : édd"“ s
" ity Zone tate
Mail covpon B Note: Include sufficient postage. We refund un-
today. b ysed amount. 20% of total purchase required on
: C. O. D. order.

5T. LOUIS 1,

11253 PINE STREET -
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Beginners ELECTRONIC KIT

FE For young and old
35 EXPERIMENTS

Complete, no extras
to buy. Build 5 radios,
audio amplifier and
oscillator, electronie
organ, 2 power sup-
plies plus many oth-
ers. Kit has duo-pur-
pose tube, selenium
rectifier, headphone,
crystal, all necessary
resistors, condensors,
s ¢ hardware, ete.

Only $1 with order, pay postman $8.95 plus charges or
$9.95 prepaid.

ELECTRO KIT
Box 3448 Dept. PE-2 Maplewood 17, Mo.

ic supplies, h

-
—— S——
Send 10c for amazing catalog of novelties, live animals,
i i ifi ] bb unmakers, planes & boats,
fooms, magic tricks, joke articies, unusual seeds, gad.
get timesavers, cameras, optical goods, projectors,
§ movies, lucky jeweiry, religious novelties, disguises,
“dl musical instruments,” stamps, coins, puzzies, fortune
tellers, radios, auto & bike accessories, telescopes, magnifiers, com-
passes, banks, smokers’ gadgets, artists’ supplies, printing sets, en-
wines, motors, shockers, knives, billfolds, fireworks, guns, riftes,
sports, books., games, plants, etc. Send name, address & 10c¢ tor

JOHNSON SMITH & CO., Dept. 861, Detrait 7, Michigan

GET INTO ELECTRONICS

You can enter this uncrowded, interesting fleld. Defense expan-
sion, new developments demand trained specialists. Study all
phases radio & electronies theory and practice: TV : ¥ ; broad-
casting: servicing; aviation, marine, police radio. 18-month
courie. Graduates in demand by major companies. H.S. or
eqguivalent required. Begin Jan., March, June, Sept. Campus
life. Write for Catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. PE Valparaiso, Ind.

18

high as 200 or 300 ma., flows through the
delicate filament of the pilot light and al-
most invariably burns it out. Part of the
same surge flows through the portion of
the rectifier heater between terminals #2
and #3, which is in parallel with the pilot
lamp.

The pilot lamp can be protected by plac-
ing a resistor of from 30 to 50 ohms in series
with it, at point X. Both the pilot lamp
and the rectifier heater can be protected
by placing a resistor in parallel with the
pilot. The value of this resistor depends
upon the total plate and screen current
drawn from the rectifier by the other tubes
in the receiver. For a total current of 90
ma., the resistor should be 100 ohms; for
80 ma., 150 ohms; for 70 ma., 300 ohms; for
60 ma. or less, no resistor. To limit the
surge of current to the filter capacitor,
some manufacturers use a resistor, usually
from 22 to 33 ohms, between the rectifier
tube cathode and the filter capacitor.

STROBOSCOPES AND
STROBOTRONS

HE advent of the strobe tube as a light

source for flash photography has taken
some of the technical sting out of the
scientific-sounding word, but has contrib-
uted somewhat to a confusion in terminol-
ogy which did not previously exist.

When someone mentions a “strobe” he
may be casually referring to any one of
three things: (a) a high speed flash unit
used for still or repetitive picture-taking;
(b) a cardboard disc with alternate black
and white radial bars designed to be placed
on a phono turntable to measure or adjust
the speed of rotation; or (¢) an electronic
device containing a special type of tube
which can provide periodic, high-intensity
light flashes of adjustable frequency, each
flash being of extremely short duration.

This last interpretation is closer to the
original meaning of ‘stroboscope” than
either of the other two, for the word is
derived from the Greek root ‘strobos,”
meaning “whirling”; the suffix “scope”
means ‘“‘a watcher”, so that the whole word
may be translated “a watcher for whirl-
ing.”

Early in the century, perforated-disc
stroboscopes were used to view machinery
in motion as an aid in localizing mechanical
strains and material defects. A strobo-
scope gives the illusion of arrested motion
by allowing a vibrating or rotating object
to complete most of its cycle in darkness,
then illuminating it for the briefest instant
each time it arrives at a particular point.

Ordinary incandescent lamps cannot be
used satisfactorily as strobe sources be-
cause of their thermal inertia; the filament

POPULAR ELECTRONICS
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cannot gain or lose heat quickly enough to
provide the necessary sharp rise of illumi-
nation and equally sharp decline.

CATHODE
AN
A
—
ween orn” | ANODE

FOUR PRONGED BASE

The strobotron is specifically designed
for this action. When properly connected
in a circuit containing a triggering element
such as a thyratron relaxation oscillator
or a multivibrator, it yields short light
pulses of good enough intensity to be
used in a rather brightly lit room. It is
neon-filled and has an inner grid, an outer
grid, a cathode, and an anode. When excita-
tion is applied, it emits intense red light
whose repetition rate is made controllable,
so that it may be synchronized with the
movement to be “stopped.”

VR TUBE JUMPERS

RACTICALLY all voltage regulator tubes
(VR tubes) “have an internal jumper
wire connecting two of the pins. What is
the purpose of this particular jumper?

OUTER BRI

To answer this question, we should re-
call how a voltage regulator tube works.

A VR tube is used to regulate the voltage
across a load, so that this voltage remains
constant in spite of current drain or line
voltage variations. If the voltage across
the load (and the VR tube) increases
slightly above the rated value, the VR tube
will draw much more current through a
series resistor, thus lowering the voltage.
If the voltage decreases slightly, the VR
tube will draw much less current.

—
(=]

T e
(=1

uzVv. POWER =¥
AC. |SUPPLY o
— =

If the VR tube is pulled out of its socket.

while the power is on, the voltage across
the load will rise above the regulated value.
This increase of voltage may break down
capacitors, overheat resistors, or cause
other damage, depending upon the load.
However, if the internal jumper in the tube
is wired in series with the load, removal
of the tube will open the load circuit and
prevent damage. An arrangement of this
type is illustrated in the diagram directly
above. END
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BUILD 15 RADIOS

AT HOME g 106\’95
With the New Improved 1955

Progressive Radio “EDU-KIT”
NOW INCLUDES

HIGH FIDELITY, SIGNAL
TRACER, CODE OSCILLATOR

Attractively Gift Packed
® Free Soldering lron

o Absolutely No Knowledge
of Radio Necessary

e No Additional Parts
Needed

® Excellent Background
For Television AT

e 10-Day Money-Back (25
Guarantse

® School Inquiries Invited
Soid In 79 Countries \

WHAT THE PROGRESSIVE RADIO
“"EDU-KIT" OFFERS YOU

The “Edu- Kit" offers you a Home Radio Techniclan Course at a
rock-battom price. You will learn how to identify Radio Symbols
and Diagrams; how to build radios, using regular radio schematics;
how to wire and solder in_a professional manner. You will learn
how to operate Receivers, Transmitters, and Audio Amplifiers. You
will tearn how to service and trouble-shoot radios. You will Jearn
code. You will receive training for F.C.C. license. In brief, you will
receive a practical basic education in Radio, worth many times the
small price you pay.

P ——
THE KIT FOR EVERYONE

It is not necessary that you have even the slightest background In

science or radio. The ‘‘Edu-Kit" is used by young and old; by ra-

dio schools and clubs; by Armed Forces personnel and Veterans

for training and rehabilitation. No instructor is required. Instruc-

tions are complete, simple and clear. You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The “Edu-Kit'"’ uses the principle of ‘‘Learn by Doing’’. There-
fore you will build radios, perform jobs, and conduct experiments
to illustrate the principles which you learn. You begin by learning
the function and theory of each of the radio parts. Then you build
a simple radio. Graduatly, in a progressive manner, you will find
yourself constructing more advanced multi-tube radio sets, and
doing work like a professional Radio Technician. The “Edu-Kit"
Instruction Books are exceedingly clear in their explanations, pho-
tographs and diagrams. These sets operate on 105-125 V. AC/DC.
Adapter for 210-250 V. AC/DC available.

The Progressive Radio ''EDU-KIT'' Is Complete
You wlill receive every part necessary to build fifteen different
radio sets. Our kits contain tubes, tube sockets, chassis, variable
condensers, electrolytic condensers, mica condensers, paper con-
densers, resistors, line cords, selenium rectifiers. tie strips. coils,
hardware, tubing. Instruction Manuais, etc. A soldering iron is in-
cluded, as well as an Electrical and Radio Tester. Complete, easy-
to-foilow instructions are provided. All parts are guaranteed,
brand new, carefully selected and matched. In addition, the ‘‘Edu-
Kit'* now contains lessans for servicing with the Progressive Signal
Tracer, High Fidelity, F.C.C. instructions, Qquizzes. The *Edu-
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Rumble
(Continued from page 64)

motors used in phonograph changers and
turntables have a speed of 1800 revolutions
per minute, and dividing the 1800 rpm by
60 (seconds in a minute), and you have. ..
30 cycles per second. Taking advantage of
this almost constant rumble frequency, a
high-pass filter has been devised which
“cuts off” sharply at the 30-cycle point,
thereby eliminating your rumble. The
high-pass filter is a network of resistors,
capacitors, and inductors and if you are
good enough on the technical side to do
some of your own construction, you c¢an
build an excellent unit from circuits and
descriptions which appeared in the Sep-
tember 1954 issue of RaDIO & TELEVISION
NEwS. Rumble filters of similar type are
now incorporated in the circuitry of some
of the better preamplifiers.

If you have decided to invest in a turn-
table, there are “do’s and don’ts” you
should know about mounting the unit for
minimum rumble. Never use a motorboard
less than %-inch thick, and always use ply-
wood. Don’t attempt to cushion with rub-
ber or shock mounts, either the turntable
mounting plate or the motorboard. Have
the motorboard fit into a rigid frame and
screw down the board as tightly as pos-
sible. Do use some sort of sheet rubber
cushioning under the base of the arm you
are using.

There are a few other things you can do
to keep rumble out of your musical life.
One is to buy a turntable with a special
(and expensive) type of motor known as a
“hysteresis synchronous,” which is just a
two-dollar word for a unit that is super
quiet and will run at a constant speed re-

THE

wiw TV DYNATRACER

® TRACES TV SIGNALS AND
VOLTAGES
e LOCATES DEFECTIVE COMPONENTS
e REQUIRES NO ADDITIONAL
1 EQUIPMENT
i This sensationally new piece of test equlpment
is jdeal for trouble-shooting television sets in
i the home or in the shop. The ‘‘DYNATRACER”
¥ will out-performm more expensive testers and
if should pay for itself on the very first repair.
Must for Every TV Technician
SPECIFICATIONS: The ‘““DYNATRACER” is a
d self-powered quality test instrument designed
to trace TV signals through any Video, Sound,
Sync, AFC, Horizontal or Vertical Sweep Circuit

nent.

® ADDED FEATURE: The “DYNATRACER” will

also trace vollages (.)0/500 V. AC/DC) and in-
stantly "locate op: shorted, intermittent or
leaky (up to 20 MEGOHMS) condensers, resla-
tors, coils, XFormers, etc.
Instruction and Trouble-Shooting Book Enclosed

10 DAY MONEY-BACK GUARANTEE

For prompt action we will_include a unique
TV HIGH VOLTAGE INDICATOR very useful in
your testing work.

attach nn‘n;e and address with $5.00

FREE

Cut out advertisement . . .
bill, check or money order and mail

i pld ’ ELECTRONICS CO.
211-04 99th Ave., Dept. 604, Queens Village 29. N. Y.

120 .

AmericanRadioHistornv.Com —

gardless of your power line current fluc-
tuations. Now whether you own one of
these fancy ‘“hysteresis” turntables or the
ordinary 4-pole induction type, there is a
method of mounting that will give you the
absolute minimum of rumble; but I warn
you, you've got to be ambitious to under-
take this project. For your mounting
“board,” you will use steel boiler plate at
least % and preferably 3 -inch thick! It
will be necessary to have an acetylene
torch to cut out a hole in the plate to ac-
cept the turntable motor. Holes must also
be drilled so that the turntable motor plate
can be securely bolted to the boiler plate.
Of course, you will also have to drill holes
for whatever arm you are going to use.
The boiler plate assembly must be sup-
ported by a very strong, rigid frame. If
the boiler plate fits tightly enough in its
frame it is not necessary to bolt frame
and plate together. Marble slabs have also
been used for this purpose, but are even
more difficult to work with than the boiler
plate due to their fragility.

The reason for all this hard work is that
the mass (weight) of the boiler plate is so
great that rumble is, for all practical pur-
poses, eliminated. In one of the newer turn-
tables just now reaching the market, this
principle of great mass is applied to the
turntable itself which weighs 25 1bs. This
heavy turntable is driven by an extremely
flexible belt operating from an isolated mo-
tor which is completely shock mounted
with Lord type mounts. Still another new
unit uses a uniquedrive with nylon and stain-
less steel spur gears running in an oil bath
transmission case. The space where an arm
would mount is independently sprung apart
from the main motor plate. The combina-
tions of mass and mechanical decoupling
in these new turntables result in units with
extremely low rumble. In fact, and this
may really surprise you, these new units
are so quiet, it is sometimes possible to
hear the rumble inherent in the recording
itself!

Here are a few more hints about rumble
before going back to the disc review sec-
tion. Keep your turntable, mounting. plate,
frame . . . everything as level as possible.
Use a small spirit level to check this when
you are building your units. Be careful
when buying records not to get stuck with
a “swinger,” which is a record with an off-
center spindle hole. This can cause a lot
of rumble trouble; you can check for this
condition by observing the pickup arm on
the record while the record is revolving.
If there is a pronounced lateral “swing” of
the arm from the edge to the center of the
record, it’s off-center and should not be
purchased. END
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Disc Review
(Continued from page 65)

chestra on Columbia ML4888, and the Dobrowen-
Philharmonia Orchestra on Angel 35009. I should
warn you that there is an old Dorati recording on
the Victor label, and an old Ormandy disc on
Columbia (ML3089) which should not be con-
fused with the above recordings. The Dorati ver-
sion has the most brilliant sound with very clean
strings, extra bright brass and some really solid
percussion. The Stokowski is also a bright record-
ing, but lacks a little punch in the percussion. The
Ormandy disc is very clean in all departments,
and has the best orchestra, the Philadelphia. The
Dobrowen recording on Angel is typical of still
another kind of hi-fi sound. This is the more deli-
cate, luminous and finely wrought sort of sound.
Not too spectacular, but smooth and wide range
just the same. The Dorati version is usually con-
sidered the best performance, along with a Victor
disc of Pierre Monteux and the San Francisco
Symphony whose sound is unfortunately not up
to snuit,

Perhaps you have been told that modern music
is just a bunch of noise and very difficult to listen
to. This is definitely not true. While there are
many scores which are hard to digest at first
hearing, there are many modern works which are
most “listenable” and altogether pleasant. One of
these will be reviewed for our “Modern” section,
the great “Firebird Suite” of Stravinsky. This is
music that has color and excitement and some
very melodic and beautiful moments, With only
eight versions, the matter of choice here is some-
what ecasier. The outstanding recordings of the
work are the Ansermet-Suisse Romande Orchestra
on London LL889, the Ormandy-Philadelphia Or-
chestra on Columbia ML4700, and the Dorati-
Minneapolis Symphony on Mercury MG 50004
Once again Dorati takes the honors tor sound with
some overwhelming brass sounds and tremendous
crashing percussion. The Ansermet recording has
the virtue of an exceptional balance and superb
woodwinds, and the Ormandy is generally clean
with the best string tone oi any of the three re-
cordings and some huge bell sounds. Performance
wise the palm usually goes to Ansermet, who is
well known for his interpretations pi Stravinsky.
There is a good periormance by Stravinsky him-
self on Columbia ML4882, but aguin the sound is
not up to the latest standards. In fact this disc
is a transfer from an old 78 rpm, and has been
around for years.

Well there you have a start on your library. All
the recordings listed will give you good sound with
varying degrees ol quality. One thing you might
take into consideration, is what is on the other
side of the disc. Listen to all of these versions and
then make vour choice between the sound you like
best and the work which you like on the reverse
of the disc. One last point. A diamond is the
perfect material for a stylus or needle. It is the
poorest of economy to use osmium or sapphire
tipped needles on records. The wear is so fast on
these materials, you are soon in danger of ruining
your precious recordings, Even if you have to
scrimp somewhere else when you buy your hi-fi
system, invest and be safe with a diamond! It
will cost you more originally but in the long run
you will be money ahead. Exp
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Carl & Jerry
(Continued from page 54)

the basement door, slamming it shut be-
hind him. It was so dark in the back yard
that he stumbled into Carl before he was
able to make out the yellow-coated figure
of his friend standing there in the cold
drizzle expectantly pointing the open mouth
of the loudspeaker straight up into the tree
branches overhead.

For what seemed an interminably long
time, nothing at all was heard from the
speaker; but then a beginning murmur of
sound quickly swelled into a screaming
roar. Just as a photographic enlargement
of some small, familiar object converts it
into a grotesque, unrecognizable thing, so
did the great amplification of the starling’s
screeching change the sound into a hoarse,
brazen noise totally unlike anything either
of the awestruck boys had ever heard be-
fore. The thought flitted through Jerry's
mind that a dinosaur in his death throes
must have made a sound like this. Porch
lights flashed on up and down the street,
and shafts of light streamed across back
yards as rear doors were thrown open.

“Shut it off! Quick!” Carl screamed di-
rectly into Jerry’s ear.

Released from his trance by this sugges-
tion, Jerry turned and in a stumbling run
clattered down the basement steps and
threw his weight against the door. It did
not budge. The night latch on the inside
had locked itself. Hesitating only a minute,
Jerry bounded back up the steps with a
vigor most unusual to his leisure-loving
nature and ran around to the front of the
house, through the front door, down the
hall, down the basement steps, and into his
laboratory. He made a flying leap across
the room, and his clawing fingers switched
off the tape recorder. ]

Instantly the bellowing stopped, only to
be followed by shouting and the sound of
running feet going past the basement win-
dows. Jerry turned off the basement light
and stood there panting in the darkness
for a few seconds until he could regain his
breath; then he very quietly opened the
outside basement door and tiptoed up the
steps.

The back yard was no longer in dark-
ness. Carl was sitting squarely in the cen-
ter of a blinding circle of light cast by the
spotlight of a police squadcar parked in the
alley; and two policemen, who seemed un-
necessarily large, were getting out of the
car. Neighbors carrying flashlights were
flitting around like fireflies.

“All right, all right,” one of the police-
men said, “which one of you called in that
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report about a dog being run over in this
alley?”

“Yeah,” his fellow officer chimed in, “and
which one reported there was a panther
ten feet long slinking up and down and
sereaming its head off back here? Was it
you?” he demanded of Carl.

“No sir,” Carl promptly replied. “I heard
an awful noise, but I didn’t see a panther
or hear any dog.”

For a few minutes the policemen ques-
tioned the neighbors without getting any
two of them to agree on what the noise
sounded like. Then they flashed the spot-
light all around, peered into a few garages
and basement entrances, and finally decided
the whole thing was a false alarm.

“Probably some guy with a stuck auto-
mobile horn caused all this hullabaloo,” one
of them remarked as he got back into the
squadcar. “Sonny, you had better get into
the house out of this drizzle,” he advised
Carl as they started to drive away.

“Yes sir,” Carl said meekly without
moving.

Jerry sidled out to Carl and asked out
of the corner of his mouth, “Where the
heck is the speaker?”

“What do you think I'm sitting on?”
Carl demanded in a hoarse whisper as he
spread out the tail of his overcoat a little
more. “I was scared to death they’d trip
over the cord, but they never even saw it.”

In a few minutes the neighbors drifted
away, and the boys got the speaker back
inside the basement.

“We'll not try that again,” Jerry said
emphatically; “and the heck of it is I was
too excited to notice if we scared any
starlings or not.”

“I wasn’t,” Carl answered. “While the
cops were playing their spotlight and flash-
lights around, I kept looking up in the
tree. The birds did take off at first, but
they just made a little circle and came
right back as soon as the noise stopped.”

“Those Penn State starlings must be a
timid, cowardly crew totally unrelated to
Old Scissorbill and his hardboiled chums,”
Jerry offered.

“Nope,” Carl demurred, “I still think
that pint-sized eagle crossed us up. During
that hour or so while you were leisurely
shutting off the recorder, I had to listen to
that racket coming right up in my face,
and I'll swear that what Old Scissorbill
was yelling didn’t sound like ‘Take to the
hills?’ at all; instead, it sounded more like,
‘Hey, Rube! Come and help me take 'em!”

“Well,” Jerry remarked as he prepared
to turn out the lights, “I guess Electronic
Experimenters, Ltd., will have to chalk this
up as a howling failure—but it had its
moments!” END

POPULAR ELECTRONICS



b .

The Hi-Fi Hobby
(Continued from page 17)

your list of components is likely to remain
constant for a long period of time it is prob-
ably most desirable to concentrate on the
amplifier and its associated controls. Here
is the device where you may have facilities
in the form of controls that will allow you
to compensate, in many instances, for
faults in your other equipment, as well as
for the characteristics of specific record-
ings, or radio broadcasts. This is also the
place where you can save a maximum of
money and learn the most in designing and
constructing a home music system. A num-
ber of kits are available for the construc-
tion of amplifiers and the instructions in-
cluded are so clear and simple that prac-
tically anyone willing to invest a little pa-
tience and effort can produce excellent re-
sults. Later, if your interest grows, you
may wish to build more elaborate ampli-
fiers from the many different circuits avail-
able in the literature and perhaps even do
a little experimenting on your own. Very
little is required in the way of tools and the
final test of all such equipment is your own
ear. If you wish to verify your end results
it is likely that some friend or local repair
shop will have equipment with which to
make various simple and basic tests. Such
tests may serve to reassure you about the
outcome of your efforts or even indicate
some fault that can be readily corrected
when it is made apparent.

In any case you will be entering a hobby
that has unlimited facets of interest, and
endless possibilities for expansion. It may
seem as though the problems of making
compromises have been over-emphasized in
this article and that it should be possible
simply to start out with a fully satisfactory
system and devote all of the future time
to enjoying the music. There are many
reasons why this is not usually a practical
approach, one of which is financial. Of
more real interest and importance is the
fact that as you build your system, listen to
it, modify it, change its components and im-
prove it in the direction of perfection, your
own ideas of perfection will change. A com-
promise that seems ideal to you at first will
seem entirely wrong later on. Your entire
family will participate in the improved
appreciation of the world of sound that
will come with continued listening. This is
not only true because you will be improv-
ing the quality of the material to which
they listen but because the ahility to listen
with diserimination improves with the ed-
ucation that comes from critical interest
in the quality of music reproduction. END
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It's All On Tape
(Continued from page 25)

above the din of the chiding Cubs in the
audience.

Our friend, Robert Cowen, a Cleveland
industrialist, tells of the time, effort, and
money that he expended while trying to
record a wolf call on tape at his Canadian
lodge. ' Bob had made a moving picture and
needed the wolf call for the accompanying
sound track. It cost a pretty penny to
finally obtain the call. Returning to Cleve-
land, Bob found that there was a record
made of authentic wolf calls which cost
two dollars. This easily could have been
transcribed to the movie’s sound track di-
rectly.

Communication across the country or
half way around the globe has become a
commonplace method by tape through vari-
ous tape recording groups. One group,
which calls itself the Voicespondence Club
boasts of a membership of 600 in vari-
ous parts of the world. It is composed of
people from many walks of life who ex-
change tapes regularly. The tapes cover
many phases and subjects. Its members
include teachers, firemen, business execu-
tives, artists, writers, professors, students,
farmers, truck drivers, policemen, bankers,
and grocerymen. One member is a blind
man from New England who receives tapes
describing the beauties of Southern nature
from a native musician. One Chicago house-
wife exchanges her recipes with an English
homemaker. A minister communicates with
his family in Norway. Each year at holi-
daytime, all of his brothers and sisters con-
gregate at the home of his parents in Oslo
and record as much as four hours of con-
versation on tape. The minister says, "I
can hear the old clock on the wall and the
old pump organ, all of the children. ... It’s
like being there myself.”

Tape recording has also proved itself a
valuable timesaver. To assist busy doc-
tors, the American Medical Association has
released tapes already recorded with the
newest developments from the medical
journal. Our doctor tells us one of his col-
leagues has a tape recording machine in-
stalled in his car. While making his daily
calls, he turns the switch of the recorder
and the playing tape keeps him well in-
formed.

If you do not own a recording machine,
but are intending to invest in ‘one, there are
many excellent makes on the market, A
few tips may be heeded before you make
your final decision. Do not make a pur-
chase before listening to and operating a
number of them. Simple operation will
help you to avoid many errors. Buy the
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machine which will serve your purpose to
the best advantage. If you intend to re-
cord music, choose a machine with good
high frequency response. Better response
is usually available on recorders with more
than one speed. A one-speed recorder is
most satisfactory for recording voices, tak-
ing dictation, interviewing, and in record-
ing family fun. (The speed of a recording
machine indicates the number of inches-
per-second that your tape will travel.) The
33 inches-per-second (i.p.s.) machines have
an average frequency response from 90 to
6000 cycles, and are useful for ordinary
singing, all speaking, pop music, office work,
etc. The 7% i.p.s. recorders cover wider
frequency ranges and form the majority of
medium priced machines used in the home
and for auditorium applications. Finally
there are the 15 i.p.s. recorders used for pro-
fessional purposes in studios, etc., as well
as by those who want, and can pay for, the
ultimate in high fidelity.

When I checked with the dealer from
whom 1 purchased my recorder, he said thata
tape recording machine will cost from $100
to $350 depending on its fidelity and qual-
ity. The higher fidelity recorders are the
higher priced machines. The tape which
you will use is made of durable plastic. It
can be used a number of times. The length
of maximum recording time will run from
one to four hours, again depending upon
the machine. The erasing is clean and
leaves no sound on subsequent tapings.
Take into consideration the weight of the
machine you intend to buy. Weight varies
from 15 to 35 pounds. If you plan to carry
the recorder with any regularity, choose
one of the lighter models. (Many is the
time I have wished my recorder weighed
less than its 22 pounds.) If your recorder
is to be a fairly permanent fixture in your
home, it is wise to discount the weight, as a
heavier motor pays dividends in fidelity.

Operation of the tape recorder is fairly
simple. Anyone who can read directions
and follow them should have no difficulty
in turning out fine tapes. You will find
some of the higher priced recorders have
push-button controls, while most of them
are operated by turn knobs, indicating
“Record,” ‘Play,” ‘“Reverse,” and ‘“For-
ward.” Your microphone will be included
with your recorder. When buying a tape
recorder, remember the old principle and,
“If you don’t know your recording ma-
chines, be sure you know your dealer."

You will find, as we have, that there
are many new and important vistas to con-
quer with a tape recorder. For years to
come, you, too, will be able to enjoy and
recapture those happy times which it would
be impossible to re-live through any other
home media. END
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BIFILAR coiL SPST. 9pST. S.PDT.
ORMALLY OPEN  NORMALLY CLOSEO Famens
CRYSTALS CATHODE
R RESISTORS TRIODE TETROQE
i~ ESSUR
] ' *
N 'E SAWWAAS -MAM
CRYSTAL DETECTOR PIEZOELECTRIC GENERAL TAPPED OR
CRYSTAL ADJUSTABLE
PRI R
FUSE GROUNDS —ovndan P SURBRESSof
POTENTIOME TER CONTINUOUSLY ONTROL
N\ | l OR RHEOSTAT VARIABLE I
4 WIRING  CHASSIS SHIELDING SPEAKERS PENTODE A

HEADPHONES - :[ﬂ o
f t DOTTED LINES INDI-
=O‘\ ESLEDSSIEﬂIgSN qul.scmo-
DOUBLE SINGLE QN;U%%M ONENT OR MAGNETIC
gsgcwmss

L JACKS SWITCHES
oren CL0SED cimcurr v -/ OUO TRIODE  COLD CATHODE _PHOTO~
-—-l 1‘ P - —awva_
SHORTG Ty _ggr' SPDT Hp0SH BASE oL LECTOR
=i B Rt l IR TIRE sane
5 0 0.0 SYMBOL EXCEPT ARROW
IS REVERSE
. —( - 'L L EmiTTER
PHONE PLUG PIN PLUG - O.p ‘; T D ;BT TRANSISTOR {JUNCTION)
PIN Jack BOTH TYPES GANGED VIBRATOR WIRES
METER MOTCOR ——— ——
] hY ) ’x‘ —+— CONNECTION
/ ROTARY @ -~ Ej
. TYPE o—sa )t.
Z ; S.P6P. NO
o _ o WAFER ° CONNECTION
° Y
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GLOSSARY

a.f.c.—Automatic frequency control: (1) control of the
frequency of the local oscillator in a superheterodyne
to keep the receiver in tune with a desired station;
(2) control of the frequency of the horizontal oscillator
in a television receiver to keep the horizontal deflec-
tion in step with the horizontal deflection at the tele-
vision studio and thus to keep the picture steady
horizontally.

a.g.c.—Automatic gain control, control of the ampli-
fication of an amplifier so that its output is approxi-
mately constant in spite of variations in the input
signal; especially such control in television receivers
to reduce variations in picture contrast produced by
variations in r.f. signal strength.

a.v.c.—Automatic volume control {a.g.c. used in radio
receivers to reduce variations in sound volume pro-
duced by variations in r.i. signal strength).

choke—An inductance used especially to present a
high impedance to a wide range of frequencies. Filter
chokes are used in rectifier-type power supplies to
remove from the d.c. output hum components equal
to the power line frequency and its harmonics; audio-
frequency chokes are used in audio amplifiers and
radio-frequency chokes are used in r.f. and i.f. ampli-
fiers, to present a high impedance load to a vacuum
tube or to block unwanted signals.

crystal—l1. Rectilying crystal, one which passes elec-
tric current more easily in one direction than in the
other and thus can be used to change alternating
current to pulsating direct current; made of such ma-
terials as germanium, silicon, copper oxide, galena,
and carborundum. 2. Piezo-electric crystal, one which
transforms mechanical energy to electrical and vice
versa. Such crystals, made of Rochelle salt or barium
titanate, are used in microphones and phonograph
pickups. When cut to a certain sizé and shape, a
piezo-electric crystal, usuqlly made of quartz, can be
used as a resonant circuit, to conirol the frequency of
an oscillator or as a frequency-selective filter.

decibel—A measure of the ratio between two power
levels or of a power level with respect to a designated
reference level. Basically, the number of decibels is
ten times the logarithm of a power ratio. One decibel
is approximately the smallest difference in sound
power which can be detected by the average human
ear.

db of feedback—The number of decibels by which
inverse feedback in an amplifier reduces its over-all
gain and distortion. -

detector—A circuit used to recover an audio or video
signal from a modulated radio signal.

electrolytic capacitor—A type of capacitor in which
the dielectric or insulator is a thin film of oxide
deposited on one aluminum or tantalum plate and an
electrolyte is used between the insulator and the
other plate. This type of capacitor provides a larger
capacitance in a given volume than any other type.
However, except for special a.c. electrolytics, this
type can be used only in circuits where voltage of
constant polarity is applied to it.

elevator—Control surface of an aircraft which regu-
lates its pitch attitude (level, climbing, or diving).
126
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feedback—Returning part of the output of an ampli-
fier stage to the input of the same or a previous stage.
Negative or inverse {out-of-phase) feedback decreases
the gain and distortion of the amplifier; positive (in-
phase) feedback increases gain and distortion and
may produce oscillation.

frequency response—The relative ability of an ampli-
fier, loudspeaker, or other device to respond to differ-
ent frequencies.

glow plug—A type of internal-combustion engine used
in models, in which starting is assisted by a filament
in the combustion chamber, which is energized by an
external battery.

harmonic distortion—Distortion consisting of addition
to the signal of components whose frequencies are
multiples (harmonics) of the original signal frequency.
1t is produced by an amplifier or other device which
is nonlinear (does not give the same ratio of output to
input for all input amplitudes).

heterodyne—A difference frequency (beat) produced
by combining two frequencies.

hole—Absence of an electron normally present in an
atom; a positive charge. The action of some tran
sistors often is explained by referring to movement of
holes or positive charges, rather than movement in
the opposite direction of electrons or negative charges,

microammeter—A meter for the measurement of cur-
rent flow, which is calibrated in microamperes, or
millionths of an ampere.

milliampere—One-thousandth of an ampere.

modulated—Varied in amplitude, frequency, or some
other quality. Radio-frequency signals are modulated
in order to carry signals of lower frequency, such as
sound or picture signals.

multitester—A meter which is a combination of a
voltmeter, an ohmmeter, and (often) an ammeter.

octal—Designation of one of the standard types of
tube base or the socket to fit it. The base has eight
equally spaced pins and a centrally located boss,
which is made of insulating material and has a key
to prevent improper insertion of the tube in the socket.
The loctal tube base is similar, except that its pins
are smaller in diameter and the central boss is of
metal and has a groove which f{its a one-turn spring
in the socket, to hold the tube.

oscillator—A vacuum-tube or transistor circuit or other
device which produces an alternating-current power
output without mechanical rotation.

plate dissipation—The part of the power applied to
the plate circuit of a vacuum tube which does not
appear as signal output, but is dissipated as heat in
the plate of the tube.

push-pull—An arrangement of two vacuum tubes in
an amplifier so that the input signal is applied in op-
posite phases to the two tubes and the signal outputs
are combined in phase. This arrangement reduces
even-harmonic distortion.
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regeneration—Positive feedback in detectors and am-
plifiers. Increases gain and distortion and may pro-
duce oscillation.

saturate—To reach the maximum possible value of
some quantity, such as magnetization in the core of
an inductor or electron flow in a vacuum tube from
cathode to plate.

servo-motor—A special electric, hydraulic, or other
type of motor used in control apparatus to convert g
small movement into one of greater amplitude or
greater force.

signal generator—A test instrument providing elec-
trical power substantially similar in amplitude, fre-
quency, and other qualities, to signals found in elec-
fronic equipment.

signal tracer—A test instrument for detecting the
presence of a signal in electroniz equipment and,
with some signal tracers, measuring its amplitude,
frequency, or other qualities.

superheterodyne—A receiver in which all incoming
radio-frequency signals are mixed with the output of
an oscillator to produce a heterodyne or beat fre-
quency. The oscillator frequency is variable so that
the beat produced with any desired signal can be
adjusted to a certain frequency. The beat-frequency

signal is fed to a fixed-frequency (intermediate-fre-
quency) amplifier, where greater and more uniform
gain and selectivity can be obtained than at the
original radio frequency.

superregenerative—A type of regenerative detector in
which the tendency to oscillation is controlled by a
quenching voltage of ultrasonic frequency which pe-
riodically allows the gain to increase, then reduces it.
The quenching voltage can be produced by the detec-
tor tube itself or by a separate oscillator. This type of
detector has great semsitivity, but poor selectivity.

tone control—l. In a radio receiver or an audio
amplifier, means provided to change the relative re-
sponse to qudio signals of different frequencies;
effects which can be produced are treble boost or
attenuation and bass boost or attenuation. 2. In
radio control of models, a system wherein the radic
signal is modulated by qudio tones and control is
achieved by keying the modulating tones on and off,
instead cf keying the r.f. carrier.

v.t.v.m.—Vacuum-tube voltmeter, a volimeter using
one of more vacuum tubes to increase the sensitivity
of the basic meter movement, so that measurements
can be made in a circuit .without drawing much cur-
rent and without disturbing very much the normal
operating conditions of the circuit. May also be a
combination voltmeter, ohmmeter, and ammeter. End

a.c.—alternating current

a.f—audio frequency

a.t.c.—automatic frequency control
a.g.c.—automatic gain control
AM—amplitude modulation

amp.—ampere

ARRL—American Radio Relay League
a.v.c.—automatic volume control
BCI—interference with broadcast reception
b.i.c.—beat frequency oscillator
cps—cycles per second

c.t.—center-tapped

c.w.—continuous wave

db—decibel

dbm—decibels above one milliwatt
d.c.—direct current

d.c.c.—double cotton covered (wire)
d.p.d.t.—double-pole, double-throw
d.p.s.t.—double-pole, single-throw
DX—distance

elec.—electrolytic

FCC—Federal Communications Cemmission
FM—{requency modulation
_freq.—frequency

GMT—Greenwich Mean Time

hi fi—high fidelity (of sound repmducnon)
hy.—henry
i.f.—intermediate frequency
K—kilo (one thousand)
ke.—kilocycle .

M—mega (one million)

ma.
mc.—megacycle

meg.—megohm

mike—microphone, microfarad
mil—milliampere

m.o.p.a.—master oscillator, power amplifier
mu—amplification factor

pfd.—microfarad

ABBREVIATIONS

. pri.—primary

pafd.—micromicrofarad

mw.—milliwatt

m.w.,—medium wave

PA—power amplifier

p.a.—pubiic address

PM—phase modulation, permanent magnet
(speaker)

pos.—position (of a switch)

pot.—potentiometer

R/C-—radio control

rect.—rectifier

res.—resistor

RETMA—Rczdxo-Electromcs-Televxsmn Mcmuiactur—
ers Asscciation

r.f—radio frequency

r.m.s,—root mean square

sec.—secondary

SN—self-neutralizing (escqpement)

s.p.d.t.—single-pole, double-throw

spkr.—loudspeaker.

s.p.s.t.—single-pole, single-throw

s.w.—short-wave

SWL—short-wave listener

sync.—synchronization

t.—turns (of a coil)

trans.—transformer

TV—television

TVI—interference with television reception

uw.h.f.—ultra high frequency
v.—volt
v.f.o.—variable frequency oscillator

v.t.v.m.—vacuum-tube voltmeter
volume unit

w.—watt

wpm—words per minute
xmitr.—transmitter
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THE NEW MODEL TV-11

TUBE TESTER

SPECIFICATIONS
U o Uses the new self-cleaning
\ WA Lever Action Bwitches for
individual element testing.

Because all elements are
numbered according to
pin-number {n the RMA

base numbering system,

the user can Instantly
identify which element
18 under test. Tubes
having tapped fila-
ments and tubes with
fllaments terminating
in more than one pin
are truly tested with the
Model TV-11 as any of
the l;;lns may be placed
in the neutral position
when necessary.

@ The Model TV-11 does not uss any combination type
sockets. Instead individual sockets are used for each type
of tube. Thus it is impossible to damage a tube by inserte
ing it in the wrong socket.

e Free-moving bulit-in roll chart provides complete data
for all tubes.

e Phono Jack on front pane! for plugging in either phones
or external amplifier will detect microphonic tubes or
nolse due to faulty elements and loose external connections.

Opera'es on 105-130 Volt 60 Cycles 341 50

A.C. Hand-rubbed ook cabinet
comple'e with portable cover.

SHIPPED ON APPROVAL
NO MONEY WITH ORDER - NO (. 0. D.

Try it for 10 days before you buy. 1f completely satistied send
$11.50 and pay baiance at rate of $6.00 per month for 6 months—
No Interest or Finance Charges Added. If not completely satis-
fied, return to us, no explanation necessary, N
P T s S T B e I T ) caig S
MOSS ELECTRONIC DISTRIBUTING CO., |NC
| Dept. D-88, 3849 Tenth Ave., New York 34, N. Y
Please rush 1 Model TV-11. I agree to nay $11. '50 within 10
I days after receipt and $6.00 per month thereafter.

Il\ama

I Address ..oevpe

ceiesresessessienerann

B T R LT T

ICw oy 10 S 0T BB o5 et b g g ZONI@ e SUALEL s e

A i e S A SR e B A e B

J

[ TIiANSISTﬂllS
EXPERIMENTERS Hurry @ limited quantity, mar-
vels of electronics @ build your own audio oscilla-
tors, personal radios. hearing aids etc. ® Price

G only $3.00 each postpaid ® SAVE by buying set
of 3 photocells and 1 transistor ® Bargain price

- $4.95 per set ® Learn by doing; Be the first.
Don’t pay high prices ® Act now @ LLECTRONIC'S

| greatest development @ NMarvels of Science.

TRANSISTOR-PHOTO PRODUCTS
Geneva, lllinois

Alfvertiser
qovertisers

ADVERTISER PAGE NO.
Accordion Mfrs. & Wholesalers Outlet. .. .. 121
Ace Radio .........c.c0 vhveninninnnaana. 114

Advance Training ........
Allied Radio Corp. ........
American Electronics Co. .
Ashe Radio Co., Walter. ...
Burstein-Appiebee Co, .....

Business Information Corp. .... B8 ko Bl 124
Capital Radio Engineering Instltute i S
Century Electronics Co. ,.........

Concord Radio .........

Corona Radio & TV Co. ..........

Coyne Electrical School.

de Bolt Model Englneermg (,o. .

Duraclean Co. .............. 24 h

Ellectnor it seme o ome: i m: o casi .p
Electronic Instrument Co., ine. (I;ILU) 12y
Electronic Measurement Coruoratlon ..... sem O
Llectronic Specialty Supply Co. ... L4
Electro-Voice ............... .09
Finney Company, The........ 4 £5. . oeen (05
G & H Woods Products Co. . ... ... 2ND COVER
General Electronic Distributing Co. ........ 115
Grantham School of Electronics. .. ....I|4
Gyro Electronics . vracsesms 106
Hallicrafters .. .. .4TH COVER
Harjo Sales Co. ...........oovviiiinin.
Heath Company........... 92 93, 94 95
Hershel Radio CO. ...eoovvesneronnnemnen.. 110

Jar Publications ...............
Master Mechanic Mfg. Co, .....
McGraw Hill Book Co., Inc. ...
Miller, Gustave ..
Moss Electromc Dis rlbuung Co., Inc. ......128
National Radio Institute.......

National Schools.............
Newark Electric Co. ........
Perma Power Company
Progressive '‘Edu-Kits, o lnc
Radio-Television Tralnlng Association....... 9
Rex Radio Supply......... ... . 3
Richville TV bupply B
rockbar Corporation o g
Scott-Mitchell House, Inc. ........
Smith, Johnson & Co.
Soundtronics Labs. . ...
Sprague Products Comnany.... a
Sprayberry Academy of Radio.. ...
Steve-El Electronics Corp. ....
Tech-Master Corporation
Teltron Electric Gompany.. ...
Transi-Mite Radio Lab........
Transistor Photo Products....
Tri-State Coltege .............
Vaiparaiso Technical Instltute
Visuliite Co.' &im=c. cvousswiwhd. -1
Western Radio Co. . ... ... .........

World Radio Laboratories.................. 11l

Something New

Every person, young and old, should read of the new discovery;

PHOTO CREDITS

“WHAT ELECTRICITY 15."' These writings reveal just what Page Credit
clectricity is, and give ) roofs which substantiate the discovery. 16 Left to Right
They give theories for; Where electricity comes from and where . . Le ‘0' ght,
it goes, Itow clectricity is produced. not made. ns action in the Inc., Gramercy
eleciric motor and in electrical appliances, Evidence is offered Sound, Inc., Electro-Voice, Inc.,
that Electricity Is ‘‘The VITAL FORCE OF LIFE, S a1t e the blephens Manufacturing  Corp.
mediura of transmission of thought. Tells uses that may be 19 ‘U. § Nuvy
made of the discovery of ‘“WHAT ELECTRICITY IS,'’ etc. The 26 The Mi '. L.l
information disclosed in these writings opens up tremendous =L e ary Engineer
opportunities for research and invention. Written in the langunge 33 . W ghouse Electric Corp.
of the laymen. Send $2.00 for vour copy today to 465 al Institute for Mental Healih
lications, Box 2058, Momence, 1Il. 50, . Industrial America, Inc.
55, Bell Telephone Laboratories

62 s r BT PR 5T Northrop Aircraft, Inc.
. Pan-American World Airways
: b d .Hayden Planetarium
T omp el o a GHTELE L A Leﬂ., Hayden Planetarium

usiness
l(lgln, Toi), to Bottom, Wide World

)f employed, start part time. Alert dealers hoto, Altec Service Corp.
can gross §5 hourly protit on own service plus Bl agmedwaag - International Business Machines
$3 on EACH serviceman. Clean, revive, moth- 84, 85........New York City Transit Authority
proof rugs & upholstery on location. Ne shop BB. ..o General Electric Company
o 5 needed. Services nationally advertisetl. Repeat
ml '\‘ customers. Easy to learn. We locally train and

llS assist you. Quickly established. Easy terms,
<y, Send today for FREE booklet. No obligation.

{DURACLEAN CO., 5231 Duraclean Bldg., Deerlietd, [ll. 1. b
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OHM'S LAW QUIZ
{Answers to quiz on page 116)
2.a 3. c 4. 5.
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Classifred

'RATE: 35¢ per word—minimum 10 words

FOR SALE

RADIO Diagrams $1.00; Television $2.00. Give make,
model. Diagram Service, 672-PE, Hartford 1, Conn.

RADIO Parts Assortment $2, $5. Ace, 5341 Cordelia,
Baltimore 15, Maryland.

ELECTRONIC PaTts:Controls, Sockets, Transformers,
Line Cords, Blank Chassis, Knobs, Hardware, Other
Items. Cheap. Free List. P. O. Box 62, Haddon Heights,
N, J.

HI-FI equipment at lowest prices! Buy direct from
manufacturer and save! Top quality HI-FI, AM, FM,
AM-FM tuners, audio amplifiers, pre-amplifiers, test
instruments—wired or in kit form! Write for free 24-
page catalog! Approved Electronic Instrument Corp.,
Dept. P, 928 Broadway, New York 10, N, Y.

DIAGRAMS: Professional Model Timers, Counters, In-
tercoms, Organs, etc. $1.00 each. List Frze. Parks, 106
S. E. 57th, Portland 15, Oregon.

INSTRUCTION

HIGH School-—no Classes. Study at home. Spare time.
Diploma awarded. Write for Free Catalog HET-2,
Wayne School, 2527 Sheffield, Chicago 14, Ill.

LEARN code more -easily. Free information.
Rogers, Ivyland, Pa.

BUSINESS OPPORTUNITIES

MAKE Money at Home. “Mall Trade Magazine” tells
how. Issued monthly. Sample copies, 25¢. Six months
Subscription, $1.00. Co-Publishers wanted. Write to-
day. Ken-West Distributors, 7-H South Hurlem Street,
Worcester 4, Mass.

Don

PROFITABLE Home Business. Make Fast-Seller,
Chenille Monkey Trees, Holiday Flower, Novelties.
Literature Free. Velva, Bohemia 24, N, Y,

INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented. Global
Marketing Service, 1404 Mitchell, Oakland 1, Calif.

MISCELLANEOUS

HI-FI—Build ’em yourself. Amplifier Schematics, Baf-
fles, Crossovers. All for $1.00. “HI-FI,” 9529 Claremont
N. E., Albuquerque, N. M.

EXPERIMENTERS: Let’s Exchange Ideas. E. Reeser,
RFD 2, Wichita, Kansas.

BUILD at no cost: Amplifier from radio, cut no wires,
doesn’t damage radio. Telephones; intercom; signal
generator; tube tester; radios; soldering iron; polarity
meter; voltmeter; switches; much more. Book tells
how. Clifford M. Gazeway, Garland, Kans. $.75.

FREE list, equipment, parts, cheap. W60DD, Box 776,
Camarillo, Calif.

TRANSISTORS . . . learn theory-operation. Treatise
sent postpald $1.00. Engineering Service, 1111 Ainslie,
Chicago, Ill.

SEND us your electrical or electronic drawings or
ideas and we will transform them into an easy ready-
to-assemble kit. (Anything from a house wiring kit
to a radio kit.) Our estimates 50c. Deductible from
price of kit. Modern Living, 2990 West Jewell, Den-
ver, Colorado.

FREE Condenser and Resistor Code Charts. Largest
stock of parts and tubes in West. We can save you
money. K. & L. Radio Parts Co., 1406 Venice Blvd.,
Los Angeles 6, Calif.

“HOW TO Build?:rystal sets” and crystal set—$1.00.
Mailmart-PE, Box 92, Paramus, New Jersey.

TUBES—TV, Radio, Transmitting, special purpose
types—Bought, Sold, Exchanged. Send details to B. N.
Gensler W2LNI, 136 Liberty St., New York 6, N. Y.

TOP Dollar Paid for Art-13's, dynamotors, parts racks
and all other component parts. Write: Harjo Sales
Co., 4109 Burbank Blvd., Burbank, Calif.

DETECTIVES—Experience unnecessary. Detective Par-
ticulars free. Write, Wargner, 125 W, 86th, N. Y.
“X-RAY Mind.” Dangerous power over others. (De-
téalls—wc.) Krishnar Institute, Box 842-S8, Escondido,
alif.

LEARN Code—complete electronic equipment and
instructions—$2.99. Deluxe Set two unit $4.99. Mail-
mart—C, Box 92, Paramus, N. J.

. ..R/C MODELS for
. BEGINNER AND EXPERT

MULTI-SERVOS
POWERFUL-DEPEND ABLE
MCTOR DRIVEN R/C ACTUATORS

L

Ample power to move any
mode! control. 4 great

FOR ADVANCED FLYING:

—

48" 20z. ®  models, one for
SPAN CAP. every purpose. “ "
. ® LIVE WIRE “CRUISER
; f__t-"'/ e . : FOR THE ULTIMATE IN R/C FLYING
= e - ; $” ;5 A bibgl, hi?h perFormI:ncl:, rea|isﬁ(; model
, . i t iest ip-
LIVE WIRE “TRAINER” [ " positive-Flow ® S " | ment with case. Blas oo o eaup

WORLDS MOST POPULAR R/C MODEL

A quickly built model of medium size,
stable, ruggbe]d and/simple to fly. Features
a removable R/C ppi.fas,

unit. ar $6.95

T
FUEL TANK * $1495
G‘n{u‘:ufed. ‘:el "?w undderTall Highkt e o
TR the il st T ek $.29
DESERIPTIVE LITERATURE FREE
SERVO INFO BOOKLET . .. .. .75¢

elevators and a re- PRE-FAB,
movable l;/(a: unit. XIT $]4'95

deBOLT MODEL ENGINEERING CO. .

BOX 73
WILLIAMSVILLE, N. Y.

insfruclions

KIT $25.55 wiey 539 g9
FRE

Write paw for E ——————y
soralo il descrivine  SETDDL o

EASY! BUILD your own Professional Electronic Instruments with EICO KITS! SAVE 50%

® Complete gasy-to-follow

& Fully guaranteed

ELECTROMIC INSTRUMENT CO., INC.

ir, Brooklym 11, H. Y.
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RESISTOR COLOR CODE

A [+

The ohmic value of a resistor can be deter-
mined by means of the color code. There are
two standard methods of indicating this value.

In Fig. A, the body (A) and end (B) indicate

[ B o]
(A) (8} the first and second digits of the value while
RETMA COLOR CODE CHART the dot (C) indicates the multiplier to be used.
COLOR VALUE MULTIPLIER  The tolerance of the unit is indicated by the
Black 0 1  end color (D). For example. if the body (A) is
Brown 1 10 green the number is 5; if the end (B) is grey
Red 2 100  the second number is 8. If the dot (C) is red
Orange 3 1000 4, multiplier is 100 or two zeros should be
Yellow 4 10.000 added., The resistor is then a 5800 ohm unit.
Green 5 100.000 A
Blue s 1,000,000 If the end (D) has no color, the tolerance is
-+
Violet 7 10,000,000 = 20%.
Grey 8 100.000.000 In Fig. B, the first two stripes indicate the
White 8 1,000,000,000 first two digits; the third stripe the multiplier;
TOLERANCE CODE the fourth stripe the tolerance. Thus, if stripe
CGold—=+5% Silver—+=10%  (A) is green, (B) is grey, (C) is red. and (D) is
No Color—=*20% silver, the resistor is a 5800 ohm, *10% unit.
CAPACITOR COLOR CODE
MOLDED PAPER MOLDED MICA CERAMIC
Color Multiplier Tolerance Multiplier Tolerance Multiplier Tolerance
Black 1 209 1 2095 1 20% or 2.0ypfd.*
Brown 10 10 10
Red 100 100 2% 100 2' 7
Orange 1000 1000 3% (RETMA) 1000  2.50 v (RETMA)
Yellow 10,000 5% 10,000 10,000
Green 505 (RETMA) 5% or 0.5uufd.*
Blue
Violet
Gray 0.01 0.25uufd.*
White 10 0.1 1095 or 1.0uufd.*
Gold 0.1 5? 0.1 50% (JAN)
Silver 10%2 0.01 1095 *Capacitance
None 209% less than 10uufd.
Capacitance i1s given in ppid.
Colors have same values as on MOLDED PAPER MOLDED MICA CERAMIC
resistors, except as indicated in TUBULAR RETMA 6 00T AN 6 COLOR RADIAL LEAD
tables. Colors (A) and (B) are e o o EE
for first two digits; (C) is for
multiplier. (D) is for tolerance. ABCD EF '{(g %{J‘ ‘l%‘%_?)— slcc:LgnB:A%mL LEAD
(E) and (F) give voltage rating FLAT JAN TYPE alegnn
in bundreds of volts; (E) is used SILVER A B BUTTON SILVER MICA .

H ABCD

only for ratings less than 1000
volts, (E) and (F) for first two
digits of ratings 1000 volts or G 0 C

more. Values of colors for (E)

gbiiie

FLAT COM'L. TYPES

5 COLOR AXIAL LEAD

6 A
)
DU 3 piGiT

OBSOLETE RMA SYSTEMS

HABCD
5 COLOR STAND-OFF

and (F) are same as in resist
(G) is class or

BLACK BODY E
ance values.

characteristic of capacitor, (H), o
(1), and (]) give temperature co- A B C
(G), (H), (I}, and (]) are E

not listed in the tables, since

efficient.

this information is seldom need-

ed by the average home builder.

e oo S
. Jeoso]
poT 0 oo ABGCD
E D (; 0 0 2]
SCOLOR BCOLOR

FRONT
REAR

4

@@
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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for you in the great Radio-Television-
Electronics industry when you are trained as National
Schools will train you at home!

Trained technicians are in growing demand at good pay
—in manufacturing, broadcasting, television, communica-
tions, radar, research laboratories, home Radio-TV service,
and other branches of the field. National Schools Master
Shop-Method Home Training, with newly added lessons
and equipment, trains you in your spare time, right in
your own home, for these fascinating opportunities.
OUR METHOD IS PROVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OVER
THE WORLD, SINCE 1905.

EARN WHILE YOU LEARN

Many National students pay for all or part of their train-
ing with spare time earnings. We'll show you how you can
do the same! Early in your training, you receive "‘Spare-
time Work" Lessons which will enable you to earn extra
money servicing neighbors’ and friends’ Radio and Tele-
vision receivers, appliances, etc.

You olso
receive this
Multitester

" Superheterodyne Receives

LEARN BY DOING
Youreceive and keep all the

FREE! rADIO-TV BOOK
AND SAMPLE LESSON!
Send today for

National Schools’ new,

modern equipment shown
above, including tubes and
valuable, professional qual-
ity Multitester. No extra

Signal Generator

National Schools Training is All-Embracing
National Scheols prepares you for your choice of many
job opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables are
now bringing Television to more cities. towns, and farms
every day' National Schools’ complete training program
qualifies you in all fields. Read this partial list of opportu-
nities for trained technicians:

Business of Your Own ¢ Broadcasting

Rodio Manufocturing, Sales, Service o Telecasting

Television Manufocturing, Sales, Service

Laberateries: Installation. Maintenance of Electronic Equipment

Electrolysis, Call Systems

Garages: Auto Radic Sales, Service

Sound Systems and Telephone Companies, Engineering Firms

Theatre Sound Systems. Police Radio

And scores of other good jobs in many related fields.

TELEVISION TRAINING
You get a complete
series of up-to-the-
minute lessons cov-
ering all phases of re-
pairing, servicing and
construction. The same
lesson texts used by resi-
dent students in our
modern and complete Television broadcast studios, lab-
oratories and classrooms!

iHustrated Book of Oppor- charges.
tunity in Radio-Television-
Electronizs, and on actual
Sample Lesson. No cost—
no obligation. Use the
coupon now—we'll
answer by return

airmail.
APPROVED FOR
VETERANS
AT Both
NON-VETERANS | Resident and
Home Study
Check coupon below | &0 < Offered!

NATIONAL SCHOOLS

OS5 ANGELES 37, CALIFORNIA -+ ESTABLISHED 1905
INCANADA 811 W.HASTINGS STREET, YANCOUYER,B.C
GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU!
(mail in envelope or paste on postal card)
NATIONAL SCHOOLS, Dept. R2G-15
4000 §. Figueroa Street 323 West Polk Street
Los Angeles 37, Calif. Chicago 7. 1Nl
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| Send FREE Radio-TV Electronics book and FREE sample l}
] lesson. No obligation, no salesman will call. }
| name. == _BIRTHDAY .19 =
: ADDRESS — 1
| oty _ __ZONE _STATE 1
l [J Check here if interested in Resident School Training at Los Angeles. I
o VETERANS: Give Date of Discharge - 3
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$-53A The finest small communications receiver
built and ideal where maximum performance is
required in small space. Several steps better
than the 8-38C, but not quite up to larger
S-40B. Govers Broadcast Band 540-163C k¢ plus
four short-wave bands covering 2.5-31 and 48-

Electrical bandspread for easy tuning. Two i-f
stages. Switches for automatic noise limiter,
code reception and high-low tone. Phono jack
for records. Headfone tip jacks on rear and
built-in PM speaker. Temp. compensated to re-
duce fading due to frequency shift. For 105/

125 V. 50/80 cycle AG.

Brand New and very much wanted—

Mode! HT-30 Single Sideband AM and

CW Transmitter/Exciter.

@ Highly stable VFO with full 100:1
ratio gear drive system built-in, cal- e

Full 50 watt peak power output.
Complete built-in metering.
Unwanted sideband at least 40 db
down. AM—CW-SSB.

Undesired beat frequency down 60

ilbrated in kc. db or more. T. V. 1. suppressed.
e Stability comparable to most crys- e Stable 50 kc filter system.
tals .009%. Fuil band switching. o Provisions for coaxial output fitting.

® Ample gain for 55 db microphone.
Hum and noise 40 db down.

@ Built-in voice contro! circuit with
blas switching for final amplifier.

pressed carrier and full carrier transmis-
sions. Highly selective 50 ke |. F. system.
o CW operation with AVC on. Delayed AVC.
e Calibrated bandspread—''S”’ meter—double
superhet. Precision gear drive dial system.
e 10 tubes, 1 rectifier and voltage regulator.

20 lk Modei SX-86 Selectable Sideband Receiver

=~ o Covers Broadcast 538-1580 kc plus three
S/W 1720 kc-34 Mc.

o Double conversion with selectable crystal
controlled second oscillators.

e Selectable sideband reception of both sup-

e
e e

$-94 (S-95) These two new Civic Patrol receivers are
over 10 times as sensitive as previous models, greater
increased audio power output and builtin relay squeich
system. Perfect tor monltoring, police, fire, taxicab,
telephone-mobile, forestry, Civil Defense. The §-94
covers 30-50 Mc and the S-95 150-173 Mc. Built-in
speaker and provisions for headphones. Eight tubes
plus rectifier. 105/125 V. 50/60 cycle AC/DC.

$-38D Low cost unit with high priced perform-
ance over Broadcast Band 540-1650 kc plus
three short-wave bands from 1650 kc-32 Mc.
Eiectrical bandspread operates over large easy-
to-read dial. Headphone tip iacks on rear and
powerful buift-In PM speake . Oscillator for re-
ception of cade signals. For tubes plus recti-
fier. 105/12% V. 50/60 cycie AC/DC.

Write for complete specifications.

i) In Canada: - =
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