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The 7 0ld-Fashioned Villains of Tape Recording

IR NAY ixvish reErro-sHEeEN BRIERITEN

ARAMD

_=,
,
Lj“lm were wreaking endless woe on Decent People
gy "'“'Q e

P!

with Tape Recorders. The 1st Villain was Oxenscheid the Oxide Shedder. " \ , \gw He scraped
Ly

away at the crumbly oxide coating of old-fashioned tape and gummed up tape recorders with the shedding

Once upon a time, 7 Old-Fashioned Villains like this

o

particles. The 2nd Villain was Wearhead the Head Wearer. ‘ VI/{e filed down the magnetic heads
=

V\{Ll_th the abraswe coating of old-fashioned tape. The 3rd Villain was Frickenshaw the Frequency Discriminator.

_L_:E_ T AT He dragged down the high-frequency response of old-fashioned tape through inadequate

o
contact between the ‘‘grainy” coating and the head. The 4th Villain was Noysenhiss the Noise Generator.

VD S =D
> as a result of the random vibrations and
AN

irregular flux variations caused by the uneven magnetic coating of old-fashioned tape. The 5th and 6th Villains

He generated tape hiss and modulation noise

were Dropofsky the Drop-Out Artist and Pringlethorpe the Print-Through Bug. They

put nodules and agglomerates into the oxide emulsion of old-fashioned coated tape, causing “drop-outs” whenever
these trouble spots lost contact with the record or playback head, and inducing “print-through’ on the recorded

tape when the extra flux at the trouble spots cut through adjacent layers on the reel. The 7th Villain was Brattleby

/j(/

\

the Embrittler. He dried out the plasticizers in old-fashioned coated tape and embrittled
irreplaceable recordings. Then: OCTOBER,1954! That’s when a very un-old-fashioned little man by the name of

L)
F. R. O’Sheen @ announced that he had developed the revolutionary new ll'lSh FERRO-SHEEN process of
RN ; J

tape manufacture and presto!

Villains were sent a-scurrying w1th cries of “Confound 1t Foiled again!” Yes, F. R. O’Sheen had made the new
magnetic oxide lamination of irish FerrRO-SHEEN tape so smooth-surfaced and non-abrasive, so firmly anchored
and homogeneously bonded to the base, so free from nodules and agglomerates, that the

7 Villains were evicted —for good! Moral: Dowt let Old-Fashioned Villains do you out
‘/

OV — .
of your hi-fi rights! F\'/’I’r/ I N Just say “No, thanks” to ordinary coated tape and

ask for F.R.0’Sheen & irish FERRO-SHEEN, that is! ORRadio Industries, Inc., Opelika, Alabama.

<
L 4



NOW...there’s a

Y, GARRARD

»
o Auto-Manual -‘;1
Record Changer '\i""
for every
hi-fi system
) (7 Sy - z
D ontets Fonest ,’Ne;\
RECORD PLAYING EQUIPMENT ‘,/ RC e8
from Manual Players to 9’ fose karger)
Professional Transcription 3 50 I Full
Turntables manual and
net/ automatic posi- .
e tions. True-turret drive...uses no telts.
4-pole “'Induction Surge” motor. Fool-
R proof Garrard Pusher Platfarm.
¥ 1
-
7 New \\ H P
Rc 121 \ i ) _ i 7 New \
‘, e 5 . / RC 98 \
S 50 I Garrard’s most compact, econom- All RC 88 featuras, including full lc’«-‘« qg,{;,,.;‘,,
V4 ical changer — fits any cabinet. I manual position and true-turret 3
net Simpli-Mix  Operation permits drive, PLUS continuous 4 or — 6
stacking all record sizes together, i variable speed control or all 3 net/
4-pole motor. Manual position. speeds.
Y
¥

’ e N

~ - < -
. .~ \ T A TN

r 301 \‘ This is the / Mmoder T \
i fuméf»é i Suprene in its class. answer for a r»mal
1 Individual card gives quality budget system. lacorpo- 50 '
\ I performance measurements for rates all record playing features

net I each unit. Dynamically balanced of the famed RC 80 record

o cast aluminum turntable. Heavy- changer. 4-pole motor; aulomatic

S~ duty 4-pole shaded motor. . stop.

M A“. TH |s CDU PDN TODAY To: British Industries Corporation Dezpt. GR- 3551

Port Washington, N. Y.
| All Barrard and other B.).C. components are Please send B.1.C. High Fidelity Flan Book
illustrated and described fully in the B.. C.

{
1 High Fidelity Plan Book, a useful gulde In plan. Name.____ —®—= —
ning any hi-fi system. Address___ S
City

]

I

!

s |

l._Aquallty endorsed product of the B.1.C. Group _  Zene_____ State___ i

POPULAR ELECTRONICS is_published monthly by Ziff-Davis Pub]lshlng Company. William B. Z(ff Chairman of the Board (1938
1953 Lake St.. Chicago 1, Ill. Entered as second class matter Au gust 25, 1954 at the Post ©ffice, Chicago. Illincis.
suBSCRlPTION RATES: One year U.S. and poscessions, and Canada $3. 00 Pan American Unior countries Sd‘.al) all other foreign

countries $4.0
October, 1956
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Train in Great Shops of CYNE for beﬂ'er |obs in

S ELIECTRI
E@W:@ NI

TWO TOP OPPORTUNITY FIELDS MAIL COUPON
Whether 17 or up to 45 years of age, train the Coyne FOR FREE BOOK
way for a better job and a real future in ELECTRIC- Send coupon for 48-page illus-
ITY-ELECTRONICS or TELEVIS%I(‘)N-RADIO, :;B%’?ec???ck“'\:Gﬁ:*:"l:m(g:rgzrg
fields that offer a world of opportunities. Train on real, Tuevision -Radio.” N )
full-size equipment at COYNE where thousands of obligation: no salesman gv(:fltcalff)

successful men have trained for over 57 years— Vets and Non-Veis get vital

largest, oldest, best equipped school of its kind— facw_m:‘_ = e ot e |lee

established 1899. No advanced education or previous B. W. COOKE, President

experience nezded. Employment service to graduates. i COYNE ELECTRICAL SCHOOL

STAET NOW — PAY LATER — Finance Plan and Easy 500 S. Paulina $t., Chicago 12, 1., Dept. 76.71H
Monthly Payment Plan. Also part-time employment ] Send BIG FREE book and details of your training

offer. This does not obligate me and no salesman
will call. T am interested in:

{ ) Electricity-Electronics ( ) Television-Radio

help for students. Training in Refrigeration and
Electric Appliances can be included.

B. . CODE, Prasident b a = FOUNDED 1899 Name_
ELECTRICAL SCHOOL Address 7 o B
A Technical Trade Institute Operated Not For Profit . <
500 S. Paulina Straet, Chicago, Dept. 76-71H City — . State

ELECTRICITY o RADIO o TELEVISION o REFRIGERATION o ELECTRONICS

The future is YOURS in TELEVISION! Seud eaupan /olz. glzee
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prosperous future in a good job, or independence in B Oﬂé
your own b siness! and full details,

- including easy
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—you pay for training cnly—no costly *‘put together kits.”” Not an o ! il call
old Redio Course with Television “tacked on.” Here is MODERN ~ *2®sman wii cal. | 1B L
TELEVISION TRAINING including Radio, UHF and Color TV. {'COYNE Television seoeTment 3507

No Radio background or previous experience needed. Personal { Home Training Division

guidance by Coyne Staf’r‘ Practical Job Guides to ShOW you hOW to I 500 S. Paulina St Chicago 12, 111

do actual servicing jobs —make money early in course. Free Life- | Dept. 76-HT7 T

time Employment Service tc Graduates. | Send Free Book and details on how 1 can get
| Coyne Quality Television Home Training at

B W. COONKE,
frestomt | low cost and easy terms.
h B |
ELECTRICAL SCHOOL | Name - —
A TECHNICAL TRADE INSTITUTE OPERATED ) 1 Address.
C nc—lhe Instil behind M
NOT FOR PRGFIT R
500 S. Paulina Street, Chicag» 12, Dept, 76-HT7 vuudennumhoolo/xuknnd Founded 1899, H City. State.
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AN IMPORTANT NEW
CONCEPT IN EXTENDED
RANGE TAPE EQUIPMENT
FOR THE HOME MUSIC SYSTEM

Gentle
as a lamb

with fast for-
ward that
protects
“'thin  base’’
tape.

VIKING.// 75 mona

PLAYBACK DECK...$59.95

PAY-AS-YOU-GROW in this fascinating new
magic of recorded tape. With VIKING, you
can add one unit at a time until you have
complete professional quality., full-fidelity
plavback and recording equipment . . . a
high tidelity complement to vour home music
system. Unbelievably economical, too, for
components of this quality!

INSTALLS AS EASILY
AS A RECORD CHANGER

Start with the basic VIKING ff75 MON-
AURATL, PLAYBACK DECK . . . linear tape
transport of exceptionally simple design
with truly outstanding performance, actu-
ally operating with less than 0.27% fluiter or
wow. It features the revolutionary Dyvnamu
head for frequency response heyond any
ordinary tupe eguipment; 40 to 14.000 cvcles
within 3 db at 7.5 IFS.

Add the VIKING PPB60 PLAYBACK PRE-
AMPLIFIIER for exact NARTB equalization
and 55 db preamplifier gain.

As your needs and desires grow, vou can
convert this basic deck for full stereophonic
sound by the addition of simple, easily in-
stalled head assemblies. (A new VIKING
head assembly plays both “staggered” and
“in-line” tuape.)

Add an erase head and a VINKING RPs1
RECORD-PLAYBACK AMPLIFIER for su-
perb recording and dubbing. This unit is
designed for extended range recording, fea-
turing 70 ke hias. more than 60 db gain and
NARTB equalization.

Buv your tape svstem a unit at 4 time, or
buv it assembled and tested in Monaural,
Binaural, and Record-Playback models.

YOU TAKE IT FROM HERE!

Order by model no. from your dealer.
Write for information.

VIKING OF MINNEAPOLIS

43rd, St., Minneapolis, Mi.n.

Distributed in Canada by Musimartof Canada, 901 Bleury $t.. Montreai
EXPORT DIVISION: 25 warren St., New York 7. N. Y.
Cables: SIMONTRICE NEW YORIK (All Codes)

Carl & Jerry. ... ... ... .. ... John T. Frye
Letters from Our Readers. .. .................
POP‘tronics Bookshelf. . .....................
Outof Tune. ... .......... .. ... ............
Transistor Topics. .. .............. Lov Garner

Tuning the Short-Wave Bands....Hank Bennett

? DEPARTMENTS
|
|
] After Clossmue b Pmmmmy i edlAd s s &' bl AT
‘ The Transmitting Tower. . ........ Herb S. Brier
‘ Tips and Techniques. .. ................... o5

Tools and Gadgets. .. ... ... ... ... ... ...

10
28
36
38
61
69
75
85
90

) COMING NEXT MONTH ( NOVEMBER)

(ON SALE OCTOBER 23)

Subjects featured in November will include:
why peculiar radio waves are radiated by
lightning; cathode-ray tubes that permit
simultaneous display of events occurring at
differeni times; electronic devices used in fish-
ing research and management.

There will be “How-to-Build-1t" material on:
an instant-heating intercom for home vuse; a
tricky gadget far spotting trouble in receivers
or amplifiers; multiple R/C control with a
single-channel receiver.

In the hi-fi field, we will discuss the theory
and operation of important tone control cir-
cuits, and the value of mixers in preparing
your own tape recordings. Also look for the
the next edition of “Sound Impressions’’—our
newest monthly department.

IN THIS MONTH’S

RADIO & TELEVISION NEWS

(OCTORER)
Why Do Loudspeakers Sound Different?
Room Acoustics for Hi-Fi Listening
Transistorized “Transmitter”
The "Corona loudspeaker”

Realistic High Fidelity — Loudspeaker Baflles
and Enclosures

A Special Purpose Transistor Preamp

|

Always say you saw it in—POPULAR ELECTRONICS



I have the skill and know-
how to do the work 1 love
best and to enjoy better
things in life, thanks to
RTTA. 1 om working at TV
servicing and making $60 o
week sparetime.

Harold Gimlen, Flint, Mich. om/s

- AIRCRAFT INSPECTOR

ith RTTA training and
through repairing radios and
televisions for the right peo-
ple a? the right price, | was
able to make the right con-
tacts. | am now an Inspector
for Douglas Aircraft at about
$125 a week.

Flugh Maddox, Los Angeles, Calif. s/s0/5

ELECTRICAL-TESTER

RTTA training has helped me

understand TV and many vari-

ations of simple circuits. The

| course covers all subjects very

- clearly. 1 am now on Elec-

trical Tester for Western

Electric Ca. ot $83.47 a
week,

l}uymond Lapan, Rurtingfon, N. C. /am

o

AL

ABOUT MY TRAINING ~

~ $60'A WEEK IN SPARE TIME

LOOKING FOR JOB SECURITY AND SUCCESS?

LET MY STUDENTS AND GRADUATES TELL YOU

HAS OWN BUSINESS.

I have a shop at home ond

have been working on radio

ond TV after working hours

of my regular job. | averane

850 a week for this part time

5 work. RTTA training helped
me in making extra money
and giving me experience in
the electronic field.

Rickard Hennis, Little Rock, Ark. o/0s

_. SERVICE MANAGER -

| manage two radio and
felevision shops, one here
and one in Pompano Beach.
RTTA training increased my
knowledge of TV circuits and
showed me new, quicker
methods of repairing. Les-
sons as presented are very
concise and clear,

nJ21/88

William Phillips, Forl Lauderdale, Fla,
REPAIRED EVERY SET~

RTTA iraining helped me to
understand TV more  thor-
oughly. | have repaired ev-
¥ ery set thot | was calfed on
to repair.

sy
Andrew Busi, Jr., Iselin, Po.

YO0U, 700, CAN GET A BETTER-PAYING JOB IN THE EVER-EXPANDING
RADIO-TELEVISION-ELECTIRONICS FIELD

Why limit yourself and your earnings because of your lack of training. learn
AT _HOME in your SPARE TIME to be an electranic technician, television repair-
man, or studio technician. You don’t need any experience whatsoever. Many
students earn up to $25 weekly in spare time while learning.

A‘ﬁer you finish my Radio-FM Television Course or FM-
Television Course you can have, if you want it, two
weeks of laboratory training at my associate resident
school in New York City—AT NO EXTRA COST.

I you have had previous radio and televisior experi-
ence you can take my practical TV Cameraman ard Studio
Technician Course to qualify for a good-paying job in

a TV studio.

YOU GET

mhese FREE

MAIL THIS ‘COUPON TODAY!
T r-m WS % oEm o Em mm
Mr. Leonard €. tone, President

RADIO-TELEVISION TRAINING ASSOCIATION

L. C. Lane, BS, M.A. |
President, Radio-Tele- 2y
vision Training Asso-

ciation. Executive : 3
Director, Pierce School o

of Radio & Television. ; -

ABOUT MY FQUIPMENT

YOU GET ALL THIS EQUIPMENT

Super-Het
Radio Recoi

Pubfic Address System

Combination Voftmeter-
Ammeter-Ohmmater

AF-RF
Signa!
Generator

28 W Taleghons
Transmitter

. . . & money making little gem.”

| have completed kit #4 and was amazed ot how 1t werks.
| shawed it ta a friend of mine ond he asked me to sob it
up for ne of the picnics his social club was having. That
sure is a money making little gem.
John Fernandex, Fresno, (olif, 5759
“YWe get excellent pictures . . ¥
1 would like fo compliment you on on excellent and complets
tourse. We get excellent pictures on my TV set from WSYK
{Syracuse, N.Y.), opproximately 110 air miles awoy. The
set is working gaod and 1 have hod to replace only three
fubes since 1 assembled i1 lwo years ago.
Larry H. Stafford, Kingsion, Onlb., Canoda 7/s/3a
- very good reception . . .M
I have renily snjoyed the course and have come a fong woy:
in TY servicing. | am getting very good reception on my.TV
station considering that the nsarest YHE station is 120 miles.
J. W. Hanlon, Jr., Henderson, Texas 7/13/s¢

Dept. E-10C, 52 Eust 19th Steeet, New York 3, N. Y.
Dear Mr. Lane: Send me your NEW FREE BOOK, FREE
SAMPLE ‘LESSON, and FREE aids thot will show me
how I can make TOP MOMEY IN TELEVISION. | undere
stand | am under no obligation.

{PLEASE PRINT PLAINLY)

Write to me foday and let me show you how you can
begin now to put yourself on the road to a better future.

VETERANS!

My school fully approved to train veterans wunder new Nome, - — R
Korean G.I. Bill. Don’t lose your school benefits by waiting : g Address
top long. Write discharge date on coupon. -

City. Zone_____State.

T AM INTERESTED IN:
(3 Radio FMTY Technicion Course | write discharge date
[T FM.TV Technicion Course

{1 TV Cameramon & Studio
Technicicn Course

52 EAST 19th STREET ¢ NEW YORK 3, N. VY.
Licensed by the State of New York ® Approved for Veferan Training

October, 1956
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BUILD THE

BEST

AND SAVE!

Printed
Wiring

Fuscmuhng knight-kit
TRANSISTOR RADIO KIT
Model $-765 Experiment with the
onl marvel of transistors!
y Printed circuit mount-
$ 35 ing board simplifies
assembling. Just
mount components,
solder a few connections and enjoy ex-
cellent AM broadcast reception. Com-
pact; fits in palm of your hand; oper-
ates from single penlight cell that lasts
for months. Complete with all parts,
transistor and penlight cell. Easy to as-
semble, Shpg. wt., 2 lbs.
Model 5.765. Net only . ... ... $4.35
5-266. Accessory kit; 4000 ohm double
headphones and all parts for outdoor
antenna. Net............... ... $3.15

knight-kit TWO-WAY
INTERCOM SYSTEM KIT

Model $-295 Easy to build—ideal

1 for home or office. Con-

ony sists of Master and Re-

S 75 mote unit, each with

press-to-talk switch.

Remote can beleft

“‘open” for distant answering or baby-

sitting. In “closed” position, Remote

remains private, but can be called and

can originate calls. High-gain 2-stage

amplifier and 4” PM speakers. With

tubes and 50-ft. cable. (Up to 200-ft.

may be added.) Each unit 434 x 634 x

424"; antique white finish. For AC or
Dé. FEasy to assemble. 7 lbs.

$14.75

5.295. Net only

order from
1. T, i3 -

%* You get advanced design and top performance
* You get easiest-to-follow instructions for assured success in the finished equipment

BUY WITH CONFIDENCE FROM THE PIONEERS !N ELECTRONIC KITS i

knight-l;it ““SPACE-SPANNER”
BANDSWITCHING RECEIVER KIT

Model $-243 All-new 2-band receiv-

onl er, easy to build—a

bA great value. Band-

$ 95 switch selects thrilling

short wave, including

amateur, aircraft, po-

lice and marine radio (6 to 18 mc), and

standard broadcast. Highly sensitive

regenerative circuit. Has 4" PM

speaker and bcam-power output for

strong volume. Kit includes calibrated

panel, punched chassis, all parts and

tubes (less cabinet). Easy to build.

7 x 1015 x 6”; for 110-120 v. 50-60 cycle
AC or DC. Shpg. wt., 44 lbs.

Model 5.243. Net only. ... ... $15.95
$-247. Maiching cabinet forabove $2.90

k3
knight-kit 10-IN-1 LAB KIT

Model $-265 Instructive, fascinat-

i ing! Enables you to
only build any one of 10 cir-
$ 65 cuits: Broadcast re-
ceiver for headphone
reception; Phono Os-
cillator to play records through any
radio; Phono Amplifier; Code Practice
Oscilfator; Signal Tracer; Electronic
Timer; Relay, etc. Includes tubes, all
parts, instructions (less photo-tube
and socket, and headphone). 1Ready to
bgi{ii IFor 110-120 v., 50-60 cy. AC.
10 Ibs.

Model $.265. Net only . ... ... $12.65
J-112. Headphone for above ... .$1.05
C-100. Antenna Kit for above. . .$1.05

\RKB'O]OON ‘wssrsfgu_ﬁm';f.,: cﬁmcggco 80, ILL.

s eienss

%* You get premium quality parts
* You get exclusive new features

you get the most for your money when you huild

ALLIED’S .« knight=kits

* You get maximum value for your kit dollar

knight-kit “‘RANGER [I"
AC-DC SUPERHET RADIO KIT

Model §-735 Build this top quality

\ table modelradio atlow

only, cost! Tunes full AM

$ 25 broadcast, 540 to 1680

ke (includes police

calls). Features Alnico

PM dynamic speaker; automatic vol-

ume control; sensitive Superhet cir-

cuit; handsome plastic cabinet. Easy,

step-by-step assembly. Complete with

punched chassis, all parts and tubes,

speaker and smartly styled bakelite

cabinet (6 x 9 x 5”). For AC or DC.
Shpg. wt., 8 lbs.

Model 5.735. Net only. ......$17.25

IDEAL KIT FOR THE HAM

| Model $-255
'aagg only

54375

xnight-kit 50-WATT
CW TRANSMITTER KIT

Compact, value-packed, low-
power rig. 50 watts input to 807;
6AG7 oscillator takes crystal or
VFO; bandswitching covers 80,
40, 20, 15, 11-10 meters; pi
matching network eliminates sepa-
rate antenna tuner; clean cathode
keying of oscillator and final; ex-
cellent TVl suppression; meter
reads plate or grid of final. With
all parts, tubes, wire, solder and
instructions (less key and crystal).
8Vax11% x83%".18 lbs.

Model §-255. Net only, $43.75

....... -
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v

YOU BUII.D THE BEST AND SAVE MORE WITH knlght-klls

knight=-kit

VIVM KIT

with printed
circuit board
Model F-125

on|y$2495

Easy to buitd. Reads peak-to-peak.
1%, resistors. Balanced-bridge push-
puil circuit; 4 34” meter, 200 microamp.
Ranges: AC peak-to-peak volts, 0-4-
14-40-140-400-1400-4000; AC rms v.
and DC v., 0-1.5-5-15-50-150-500-150C;
ohme, 0-1000-10K-100K, 1-10-100-1000
megs; db scale, —10 to +5. Zero-
center scale; direct-reading db scale;
go]arity reversing switch. Ready to
uild. 734 x 5134 x 434", 6 lbs.
Model F-125. Net only. ... ... $24.95

F-12¢. High Voltage Probe. ... ..$4.75
F-127. High Frequency Probe. .§3.45

knight=-kit
20,000 OHM/VOLT

VYOM KIT
Model F-140

on'y$2950

Low cost 32-range VOM. Features
433" 50-microampere meter; 1% pre-
cision multipliers; 2% accuracy full-
acele deflection. Ranges: AC, DC and
output volts, 0-2.5-10-50- 250 1000-
50003 Reslstauce 0-2000-200,000 chms
and 0-20 meg; DC ma, 0.1- 10- 100; DC
amps, 0-1-10; Decibels, —30 to +63
6 ranges) Black bakelite case, 6% x
5% x33;".Ready tobuild.5]bs.

Madel F-140. Net only.. ... .. $29.50

knight=-kit
'IN CIRCUIT”
CAPACITY
CHECKER KIT
Model

F-119 on|y$] 2 so

Remarkable unit checks capacitors
while they’re still wired in the circuit!
All you do i is press a button——and the

“magic eye” shows opens and shorts.
Tes's opens and shorts on capacitors
of 20 mmf or greater, even if in parallel

Complete; ready to build. 5 lbs.
Model F-119, Net only .

TR
i AR

BUILD YOUR OWN QUALITY Hl FI AND SAVE! %

knight-iit LINEAR-DELUXE
BASIC 25-WATT HI-Hl
AMPLIFIER KIT

Custom quality at very low cost. For
use with any tuper or preamp with full
~ set of controls. Deluxe features:
Model §.755 Chrome-plated chassis; potted trans-
formers and chokes; prmted circuit
I $ 50 wiring board; balance and damping
only controls. Output: 25 watts. Response:
+0.5db, 10 to 120,000 cps at 20 watts.
Distortion: 0.15%, at 25 watts. eaker Outputs: 4, 8 and
16 ohms. 614 x 14 x 97. With aﬁ parts, tubes, instruc-
tions; ready to build. Shpg. wt., 27 1bs.
Model 5-755. Net only. .. ................... $44.50

5-759. Metal enclosure for above; black finish. ...

knight-kit 10-WATT
ECONOMY HI-FI AMPLIFIER KIT

True Hi-Fi at lowest cost. Only 0.5 volt
drives amplifier to full 10 watts output!
Response: +1 db, 30 to 20,000 cps at
10 watts. Distorfion: less than 0.5%

at 10 watts. Chrome-plated chassis is
del punched for preamp kit listed below.
Model $-753  Matches 8-ohm speakers. With tubes,
all parts, easy instructions. 7x 13 x 6"

Shpg. wt., 14 lbs.

$9250
Y] 23 Model 5-753. Net only. ... ... $23.50

$-235. Preamp kit {for magnetic cartridges).... . $3.10
s.757. Metal enclosure for above; black finish. ... $3.95

knight-kit 20-WATT
LOW COST HI-FI AMPLIFIER KIT

Delivers deluxe Hi-Fi sound. Includes
built-in preamp; inputs for magnetic
cartridges, etc.; record compensator;
bass and treble controls, etc. Response:
+1 db, 20-20,000 cps at 20 watts.
Speaker Qutputs: 4, 8, 16 and 500 chms.
Chrome-plated chassis, 7% x 13 x
834”. With all parts, tubes and easy f
instructions. 23 lbs. i

.

Y S e

ﬁws

Model S-750

iy $3575

5-758. Metal enclosure for above; black finish . ..

Model 5-750. Net only. ... ... $35.75
. $4.15

ALI. PRICES NET F. O. B. CHICAGO » EASY TERMS AVAILABLE

ALLIED RADIO

ALLIED RADIO CORP., Dept. 079-K-6

with a resistance as low as 50 ohms. H 100 N. Western Ave., Chicago 80, Il I
s'l 50 Ship me the following KNIGHT-KITS:

I ‘ Quaontity Description Model Price l
FREE 356-PAGE | | |
1957 CATALOG ’I 1 x ]
It's your money-saving | I 2
ide t thi i I I

g:’elc'ero :‘C:VEfr:G'l:grml; $______ enclosed. For parcel post, include postage {express is shipped collect).

’
mere than 25 other KNIGHT-KITS, i [1 Send me your FREE 1957 ALLIED 356-Page Catalog. I
including Test Instruments, Hobbyist 0
Kits ond Amateur Kits. Send for it! ! it I
~:=g3e9 Address I
ORDER NOW-——)! Gty Tinel Siote
................... 2 e prem e SVER rONE DENE Sew SOWN N KAV DG GREC oeed e D3N

Of*fober. 1956



use the TRANSISTORS

that everybody chooses

®

CK722 TRANSISTORS

Whenever engineers, experimenters and
hobbyists discuss transistor circuits, the
Raytheon CK722 Transistor is upper-
most in their minds. Nine out of every ten
transistor circuits — timers, receivers,
oscillators, geiger counters etc., use the
Raytheon CK722. Its outstanding per-
formance in a wide range of circuits plus
its low price and ready availability (only
99¢) make it first choice for experi-
menters. Sold by your nearest Raytheon
Tube Supplier.

RAYTHEON TRANSISTOR APPLICA-
TIONS BOOK ... 116 pages — over 50
practical circuits—all using the CK722. For
your copy send 50¢ to Raytheon, Dept. P7,

RAYTHEON

®
Excellesice ey Eloclrondcs

RAYTHEON MFG. CO.

Receiving ond Cathode Ray Tube Operations
Newton 58, Massachusetts

Abetting or Mot?

ARL AND JERRY were preparing {o
4 go on one of their electronic safaris.

| IEquipment fo be taken along was spread

out on the workbench of their basement
laboratory, and Jerry was carefully divid-
ing it into two piles.

First he placed a 75-meter transceiver

Cin each pile. These were followed by iden-

tical small dish-type reflector antennas
and small collapsing tripod mounts to sup-
port them. Then he placed a small power
supply in the pile next to him and a larger
and much heavier combination power sup-
ply and miodulator in the pile Carl was to
carry.

Finally, two small chassis, each carry-
ing what seemed to he a weird-shaped bit
of brass plumbing clamped around the top
of a metal tube, were divided among the
growing stacks of equipment. The two
chassis were not exactly alike for, in addi-
tion to the unusual appearing tubes, one
of them also had a conventional miniature
glass tube mounted on it.

CIIITESE THINGS look like they'd suck

cggs.” was Carl’s disparaging remark
as he examined the unusual pieces of
equipment. “I've seen some odd-hall trans-
mitters and receivers in my day, but these
things are ridiculous.”

“At 2400 megacycles, you can’'t expect
conventional-looking transmitters and re-
ceivers.” Jerry pointed out. “A wavelength
at that frequency is only 12.5 centimeters
long-—or approximately 4.92 inches. Com-
pare that with about 260 {cet for a wave-

| length on 80 meters.”

“What are these things that look like
tubes crossed with bathroom fixtures?”

“Those are special ultra-high-frequency
‘light-house’ tubes with a cavity resonator
clamped on top of them. The onc-tube joh
is the transmitter, while the other is the
receiver—a superregenerative type with a

| separately quenched oscillator. The trans-

mitfer only puts out a maximum of a
quarter of a watt, but thesc reflector-type
antennas should give us enough gain to
cover that quarter mile between Uncle
Walt’s and his neighbor up the highway.”

“Why have we got to lug all this stuff

Always say you saw it in—POPULAR ELECTRONICS



NOW...get EVERYTHING YOU NEED
to prepare to earn REAL MONEY in

TELEVISION

GHTEST

v Fields

Enjoy highly interesting work
... and a wonderfully promising future

America's great billion dallar Television field now offers you a
chance of a lifetime to get started toward a good job or your own
profitable business. With so many new TV stations coming on the
air. Television 1s expected to grow as never before! Millions of
TV sets must be produced, tested, irstalled and serviced. And Tele-
vision is only one branch o7 this vast opportun:ty field of Electron-
ics—for which D T 1's amzzingly effective training prepares you.

Right in your own home you may now get one of today's most
interesting . . . PRACTICAL WAYS to prepare for your start in
TELEVISION, including Eadio and Electronics. No previous ex-
perience or advanced education are needed—because D T 1 brings
you a 3-WAY COMBINATION method chat speeds your under-
standing and progress. You (1) Lea-n from well illustrated lessons,
you (2) Learn by Seeing from D T I 's wonderfully effective home
movies and (3) you Learn by Do:ng from electronic parts that
previde the practical experience you need.

You get and KEEP the same tyfe of basic electronic equipment
used in our modern Chicago Training Laboratory. You get home
training that includes the knowledge and experience gained from
training thousands of studeats first hand. In
other words, you get LABORATORY TYPE
TRAINING . . . RIGHT IN YOUR OWN
HOME. But why not g=t the whole exciting é"g
story. Mail coupon t>day.

fness, Write for details
EMPLOYMENT EARN AS
SERVICE MILITARY YOU LEARN

SERVICE

If you're subject
to military service,
the informotion
we hove fer you
should prova very
helpful. Moil cou-
pon today.

Ger an honest-lo- After you get part of
gocdness EMPLOY-
MENT SERVICE to
help you get a good
job after graduating
— or assistance in
starting your OWN
TV-RADIO SALES & servicing Radio and
SERVICE FUSINESS. TV sets.

4. Member of National Home Study Council

D T1’s training, with
equipment at home,
you may then, in your
spare time, begin to
earn real money

“One of America’s
Foremost Electronics
Training Centers’’

“rent
LY 7

D:VRY TECHNICAL INSTITUTE

CHICAGO 41, ILLINOIS

FORMERLY
DetFOREST'S TRAINING, INK.

October, 1956

300
EXPERIMENTS

Build over 300 fascinot-
ing experiments from 16
BIG SHIPWMENTS of Elec-
tronic-Radio parts which
you KEEP You build and
aperate lelevision cir-
cyits, Rcdio receiving
circuits, a wireless micro-
phone and mony other
major projects — all de-
signed tc provide out-
stonding practical ex-
perience at hamre.

HOME
MOVIES

Thanks te this exclusive
DTt hore training oid,
many important Televi-
sion-Radic fundamentals
quickly bacome ‘“‘movie
clear.” New you can oc-
tually see electrons on
the march and other
“*hidden actions'' —a
wonderful odvantoge
that's almost like hav-
ing o teacher in your
home.

BUILD YOUR
OWN TEST
EQUIPMENT

As part of your home
laboratory proj2ct you
build ond keep o qual-
ity 5-INCH oscilloscope
and o Vacuum tube
Voltmeter. You will find
this equipment ideal for
helping yos earn in your
spare time while o stu-
dent — and later when
working full tim2 in the
field.

BUILD AND
KEEP A BIG
21" TV SET

For added practical ex-
perience, ysu bu ld ond
keep this top quality 21
INCH TV ¢et that pro-
vides TV reception at its
finest, (DT 1 offers an-
other home training but
without the TV set.}

waAYS
10
EARN
MOIIEY
™ JELEVISION
rADIO

!I.!(IROHKS 4141 BELWONT AVE

CHICAGO 41, ILLINOI5

Name
(ruraar emnt
Street e
City -_— _ Zamne
995 P T1's treining is available in Canada.

DeVry Technical Instilute

I would like your Opportunity Bulletin showing 89 Ways Fo Earn
Money InTelevision-Radio-Electronics’”; alse, complete facts about
the training opportunities mode possible by your orgaonmization.




the superb new HF-50K
POWER AMPLIFIER KIT from

/”-Y’O; ASSEMBLE IT

YOURSELF AND SAVE $100!

If you know how to solder two wires together,
you can now enjoy matchless amplifier per-
formance—50 of the cleanest watts you’ve
ever heard—for the price of a 20-watt unit!
The Regency HF-50K gives the audio per-
fectionist plenty of reserve power to handle
the increased dynamic range of present day
program sources and to drive low efficiency,
wide range speakers. High stability and low
phase shift prevent bounce or flutter when
amplifier is pulsed. Frequency response:
=+0.2 db, 20 to 20,000 cps. IM and harmonic

distortion: less than 19 at 50 watts.
Striking black base and gold finished metal
cage provide ‘‘show piece’’ styling that makes
cabinet mounting a needless extravagance.
i

The HF-50K can be put together in about
four hours. No shock hazard. Separate
chassis and wrap-around base permit ready
access to all points while connecting circuits.
Easy to follow directions included.

Regency Kit Model HF-50K ... . the ampli-
fier buy of a lifetime . . . only $74.50 com-
plete! See it now at your distributor, or write:

31 (AN DIVISION, ID.EA., Inc. |

Dept. D « 7900 Pendleton Pike
INDIANAPOLIS 26, IND.

Always say you saw it |

| Carl & Jerry (Continued from page 10}

clear out there? Why can't we just test it
around here?”

“Because that's the closest place I know
of where we can get a clear shot across
that distance with absolutely nothing in
the way, and where we can have power for
our rigs at both ends. Uncle Walt lives
right on a curve in the highway, and you
can look from his front porch straight up
the pavement to Mr. Arthur's porch. T'll
operate the transmitter at Uncle Walt's,
and you can work the receiver at Mr.
Arthur's.”

“What do we need the transceivers for,
anyway?’

“We'll probably have to do a lot of ad-
justing of antenna direction, frequency,
etc., to get maximum signal strength.
Since we’ll only have one transmitter and
one receiver on the ultra-high frequency.
we can only talk one way after we estab-
lish contact. Being able to talk bhack and
forth on seventy-five while making adjust-
ments will help a lot.

“Okay; so let’'s get going,” Carl said:
and he quickly exchanged the heavy power
supply in his pile for the light one in
Jerry’s while the latter's back was turned.

MHE TWO BOYS loaded the equipment

into the handlebar baskets they
strapped on their bicycles only for occa-
sions like this. (Orvdinarily such acces-
sories were considered “too sissy.”) Car-
ried along by their youthful enthusiasm,
it required but a few minutes for them to
pedal out to the farm of Jerry’s Uncle
Waliter Bishop. Carl helped Jerry set up

the transmitter and connect it to the
power supply and modulator. The little
dish-type antenna and reflector was

perched on its tripod, and a short coaxial
line ran down to the output fitting on the
side of the cavity resonator.

Next, both boys rode on down the nar-
row path from the highway to Mr. Ar-
thur's and set up the receiver on his
porch. When Jerry was sure the receiver
was working correctly, he took off the
earphones and reached over and let them
snap shut on Carl's head with a resound-
ing “plop.”

“Guess we're ready,” he announced.
“Use a single phone over one ear and
leave the other free for use with the
transceiver. The instant you hear my
voice on the u.h.f. receiver, yell at me on
the hand-held unit, for it will mean that
I have the transmitting antenna pointed
nearly at you. That beam will be very
narrow, and we’'ll have 1o aim it right on
the nose. Once we make contact, we can
go ahead and align both transmitter and

—POPULAR ELECTRONICS



When the other kids ask...

WHAT DOES YOUR DAD DO?

How does your boy answer them?

fered. Anyway, here you are, stuck
because you just don’t have enough
formal training.

Well, Mister, You Can Stili Make
the Grade!

[t isn’t easy. You’ve got to have
grit and determination and the will
to succeed. As long as you have

Sure. .. you're his hero. You know
that. But sometimes it can get
kinda tough if the other kids don’t
seem to undersiand about the “old
man.”

It’s not that you like to be
chained to the same old joh. May-
be you just had to leave school
too soon. Maybe the war inter-

For Real Job Security —Get an 1. C. S, Diploma!

[ Air Condition:ng—Retrig.
O Architeciure

O Architecturat interiors
O Building Contractor

[ Building Estimator

O Building Maintenance
O Carpentry and Mill Work

O Construction Engineering

[ Highway Engineering

O Reading Struct. Blueprints

O Sanitary Engineering

[ Structural Engineering

O Surveying and Mapping
DRAFTING

BUSINESS O Leadership ai
O Advertising

[0 Bookkeeping and Accounting
O Business Administration

O Business Correspondence

O Pubiic Accounting

O Creative Salesmanship

MECHAN

O Industrial En

O Cartooning

[ Commercial Art

O Fashion lilustrating

O Magazine lilustrating

O Show Card and Sign Lettering

[ Sketching and Painting
AUTOMOTIVE

[ Auto Body Rebuilding

3 Auto Elec, Technician

3 Auto-Engine Tune Up

Estimating
O Structural Drafting
ELECTRICAL
([J Electrical Engineering
[ Electrical Maintenance
O Electrician OO Contracting
O Lineman
HIGH SCHOOL_
[ Commercial (J Good English
O High School Subjects

[ Stenographic-Secretarial

O Traffic Management
CHEMISTRY

O Analytical Chemistry

O Chemical Engineering

(O Chem. Lab. Technician

O General Chemistry

O Natural Gas Prod. & Trans.

[J Petroleum Engineering

O Piastics

[J Refrigeration
[ Sheet Metal
O Tool Design

O Practical Rad

I. C. S., Seranton 9, Penna.

INTERNATIONAL CORRE_SPONDE—UCE SCHOOLS

BOX 58622J, SCRANTON 9, PENNA, (Partial list
without cost or obligation, send me ''OW to SUCCEED" and the opportunity booklet about the field BEFORE which |
ARCHITECTURE AVIATION CIVIL, STRUCTURAL LEADERSHIP
and BUILDING [ Aeronautical Engineering ). ENGINEERING [ Foremanship
CONSTRUCTION [0 Aircraft & Engine Mechanic [ Civil Engineering O Industrial Supervision

O Personnel-Labor Relations

AND SHOP
O Gas—Electric welding
[ Heat Treatment (J Metallurgy (] Combustion Engineering

O Heating O Federal Tax O Aircraft Drafting 0 Industrial Instrumentation O Electric Light and Power
O Painting Contractor O Letter-writing Improvement [ Architectural Drafting O Industrial Supervision O Stationary fireman
O Plumbing [ Gffice Management O Eiectrical Drafting O Internal Combustion Engines [ Stationary Steam Engineering
O Reading Arch. Blueptints 3 Professional Secretary [ Mechanicat Drafting O Machine Design-Drafting TEXTIL
ART [ Retail Business Management [] Mine Surveying and Mapping O Machine Shop Inspection O Carding and Spinning
O Sales Management [ Plumbing Drawing and (0 Machine Shop Practice O Cotton, Rayon, Woolen Mig.

O Mechanical Engineering
O Quality Control
O Reading Shop Blueprints,

RADIO, TELEVISION
O Industrial Electronics

[J Radio and TV Servicing

these, I.C.S. can put you on the
road to real prestige, advancement
and security. Your family can
really be proud of you!

Spare-time 1.C.S. Study Pays 0ff!

I.C.S. gives you practical, dollars-
and-sense training — the kind that
pays off. You choose from 256
courses. You get personalized,
sympathetic guidance. You ad-
vance as rapidly as your time and
ability permit. Does it work?
Thomas Dyke was a coal miner
with no high school education. He
studied with I.C.S., worked his way
up to licensed engineer. Today, his
income is above the average for
college trained engineers. And this
kind of training can work for you!

THREE FREE BOOKS—
SEND TODAY!

BOOK No. 1 — *How to Succeed.”
A gold mine of helpful job tips.

BOOK No. 2 — An outline of job
opportunities in the field that in-
terests you most.

BOOK No. 3— A sample I.C.S.
(math) lesson text that shows
you the I.C.S. clear, step-by-step
teaching method. Send the cou-
pon today—no obligation!

Member, National
Home Study Council

of 256 courses)

have marked X (plus sampie lessan}):

O Television Technician
RAILROAD

[ Air Brake Equipment

nd Qrganization ([J Car Inspector

[ Ciesel Engineer & Fireman

O Section Foreman
STEAM AND
DIESEL POWER

ICAL

gineering Diesel—Elec. [J Diesel Eng's

(7 Finishing and Dyeing

{3 Loom Fixi'g OJ Textile Des'ing

[ Textile Eng's'g  [J Throwing

O Warning and Weaving
MISCELLANEOUS

[ Domestic Refrigeration

O Marine Engineering

[ Ocean Navigation

O Professional Engineering

O Short Story Writing

Worker
O Toolr:aking

jo TV Eng'r'ng

3 Autormobile Mechanic [] Pulp and Paper Making O Mathematics [ Radio Operating O Telephony
Name___ SR Age. Home Address _
City R S Zone_ State. PN . Working Hours AM. to P.M
Canadian remdents send coupon to International Correspondence Schools, Canadian, Ltd.,
Qccupation__ — Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.

October, 1956
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BEST BUY IN HI-FI

Grommes KITS

THE | ittle Jewel
MUSIC LOVERS AMPLIFIER

Featured by Life Magazine as the best buy in the
field . . . now available in Kit Form. it's easy and

fun to assemble. Power Output: 10 Watts. Freq.
Response: =IDB, 20 to 20,000 CPS. With 3 in-
puts: Radio, Magnetic and Crystal Phono and
Microphone. Brown Hammerloid Finish. Including 5
tubes and complete instructions. Ship-

.. .Net $245°

ping Weight: 9 Ibs.

PG-61 K 20 Watt HI-FI AMPLIFIER

Single unit amplifier with built-in pre-amplifier
and all the controls. This exceptional Kit provides
separate turnover and roll off record compensators
and loudness, volume, feedback bass and treble
tone controls. Freq. Response: 0.5 D.B,, 15 to
30,000 CPS. Brown and Gold Finish. Shipping Wt.
20 Ibs. Complete with easy-to-follow

instructions. 5
PG-61K. ... it amws v amemosn Net ssqso

See your Grommes Hi-Fi Dealer
or write for complete information.

Grommes—A Division of Precision Electronics, Inc
Dept. P-10, 9101 King Ave., Franklin Park, lil.
{0 Send complete Kit details.

[] Send COD ($5 enclosad).
poyment enclosed.)

0 Send Kit
[0 Send postpaid. (Full

10-day money bock guarantee on all Kits

Carl & Jerry (Continued from page 12)

receiver antennas perfectly, checking back
and forth with the transceivers: and then
you can carefully tune the receiver to the
exact transmitter frequency."

“I ean?” Carl questioned sarcastically.
“With what? | see nothing that looks like
a tuning knob on this plumber’s night-
mare.”’

‘You tune the receiver hy turning this
little serew right here on top of the cav-
ity resonator with this long fiber screw-
driver,”" Jerry explained; “and move it only
a Iraction of a turn at a time.”

Having delivered this bit of advice, he
hopped back on his bicycle and was soon
at his uncle’s place. After switching on
the high-frequency transmitter, he pulled
out the telescoping antenna of the war-
surplus transceiver, which automatically
turned it on. Holding the case so that the
earphone was at his ear and the micro-
phone in front of his lips, he pushed the
transmit-receive switch covered with a
waterproof rubber pouch on the side of
the case.

“llow do you
WOICFIL,” he said.

“Loud and clear, WICFT, from W9EGV,”
was the prompt answer.

“Okay; I'm going to start shooting at
you. If you hear me, yell plenty loud, for
I'll have to set the handie-talkie down on
the Ilootg while I'm fiddling with the an-
tenna.

“Roger. Let's see if you can spray me
with some of that u.h.f.”

read, WOEGV? This is

ERRY BEGAN carefully aiming the re-
oJ flector at the porch of the white house

| up the road. For several! seconds nothing

happened, and then he heard a faint cry
from the earphone of the handie-talkie
sitting beside him. “Hold it"” Carl said
you're knocking down the hiss in the re-
ceiver.”

“Can you hear me?” Jerry asked into
the microphone connected to the modu-
lator of the u.h.f. transmitter.

“Sure can,” came the answer; ‘“Wups!
You cur out for a minute, but it's okay
again now.’

As Carl said this, Jerry noticed a large
black car with two men in it pull off the
highway onto the path just next to his
uncle’s house. It was when this car had
passed through the u.h.f. beam that Carl
said the signal cut out momentarily. Jerry
concluded the men had stopped to exam-
ine a map or something, and he and Carl
went ahead with their experimenting.

It was not until two more cars pulled up
opposite the first one that Jerry took more

(Continued on page 18)

Always say you saw it in—POPULAR ELECTRONICS



NATIONAL
forodly frosonts

SCHOOLS

ELERAMA . auu 8 sranches oF
EE LEV“SION *ELECTRONICS - RADIO

IN ONE DYNAMIC, MODERN SHOP METHOD,
HOME TRAINING COURSE -

Another great advance in HOME STUDY TRAINING. Let National
Schools, of 1.0s Angeles, a practical Technical Resident Trade School
lor over 50 vears, train you at home by Shop-Method, for today’s
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec-
tronics, Radio Industry.

Check all you receive in One Master
Course at One Low Tuition

YOU DO MANY PRACTICAL JOBS.
You do servicing, circuit analysis and

t. Television — Including Color TV many other Jdown-to-earth experi-
2. Radio — FM and AM ments. You build a modemn TV set
3. Industrial Electronics from the ground up . .. with equipment
4, Sound Recording and Hi-Fidelity  kits we give you, including a new large
5. Preparation for FCC License screen picture tube and professional
6. Automation Multitester, at no additional charge.
7. Radar and Sonar

8. Communications EARN AS YOU LEARN! Many of our

ALl OF THIS MODERN, NEWEST,
PRACIICAL EQUIPMENT IS YOURS TO KEEP!

students earn their entire tuition and
more m Spare Time jobs we show

® gegistration applied “or

L. ). ROSENKRANZ

President of NATIONAL 5CHOOLS

This Master-Shop-
Method course is com-
pletely up-to-date
Here in Los Angeles,
the TV and Electron-
ics center of the world,
we are able to keep in
constant touch with the
industries’ latest de-
velopments. As a stu-
- dent, you will quickly
master all phases at hume in your spare
time. Your earning power will grow wi
every lesson. Just as thousands of National
Schools graduates do every day, you can
handle servieing, manufacturing, repairing,
hundreds of other jobs, or make good money
in your own business. SECURE YOUR
FUTURE-NOW. SEND COUPON BELOW.

them how to do while learning. YOU
GET GRADUATE ADVISORY SER-
VICE, TOO.

® Parts to Build a modern TV set, including
large screen Picture Tube.

® Parts tc build a powerful Superhet Re-
ceiver, standurd broadcast and short wave,

* Parts to conduct many experiments and
build Coutinuity Checker, RF Oscillator,

TV Circuits, Awho Oscillator, TRF Re-

ceiver, Signal Generator. IN THESE MULERN TV STUDIOS, SHOPS AND

» Professional Multitester A, LABDRATORIES, your Shop Method Home
« These are a MUST for all techuicians. o 3 Study Course was developed by eaperi-
enced instructors and engineers. What

an advanlage that is to you at home —
each lesson is tested, proved, easy to
understand. You can master the most up-
to-date projects, such as color TV set
repatr, printed circuits — even prepare
for F.C.C. License and industrial clec-
tronics without taking a special course.
TAKE YOUR FIRST STEP NOW TO
P A TOP-PAY JOB IN TV, ELECTRON-
% ICS, RADIO. SEND COUFPON BELOW
TODAY. A

L AP|
e A PROVED fog

IS VETERANS
g e e : n AND
] 0] . NON.
o i ] bik ON-VETER AN

NATIONAL SCHOOLS

4000 5. FIGUEROA ST., LOS ANGELES 37, CALIF
e : } 187 N. LA SALLE ST, CHICACO 1, ILL
IN CANADA: 811 W. Hastings $t., Vancouver, B. C.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905

Los Angeles, California (’

' GET Fil‘ SERVICE—MAIL NOW TO OFFICE NEAREST YOU! '

NATIONAL $CHOOLS, DEPT. R2G-108
' 4000 S. FIGUERQA ST. or 187 N, LA SALLE ST,
' 1OS ANGELES 37, CALIF. CHICAGC 1, ILL. '
Rusl free TV-Radio “Cipportunity” Book and sample 1

FREE!

Fully illustrated ‘‘CAREER™ lesson. No salesman wall call.
BOOK in TV, Radio, Efec. | ' ’
tronics. AND octual Sample NAME_ _ — - BIRTHDAY 19 '
Lesson—yours at no cost, no '
obligation SEND COUPON ] S — - .
NOW—TODAY! - o ZONE___ STATE.
VETERANS: Give Dote of Dischorge - —i ey
B ——
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4 AND 6 TRANSISTOR SUPER

POCKET AND HOME RADI
FOR SPEAKER AND EARPHONE OPERATION

POCKET SIZE: 4L x 3-5/16"W x 1D BUILT-IN ANTENNA! REQUIRES

NO EXTERNAL ANTENNA OR GROUND!
Lofdyetto engineers have designed this foscinating 4-tronsistor superhet receiver kit
in @ unique and interesting form, It is, by itself, o pletely seif-contoined,
pocket sized personal portable set which operates a minlature earpiece so only you
con hear; by plugging into the KT.96 kit listed below, it is instantly converted 1o o
full &-tronsistor home rodlo, complete with speaker for the entire family to enjoy.
The set is campletely svbminioturized and utilizes the new, rudicolly different
Argonne “'Poly-Vari-Con'* ultro minloture 2-gong variable condenser, You will be
delighted with the truly submlniature ports, fram the varioble which measures only
. 1-1/18” square x %” deep, to the tiny I.F.'s and electrolytics. The chassis measures
only 4”7 L x 3-5/16” W x 1” D, You'll be omozed ot its performonce, ‘Circuit fea-
tures use of 4 transistors (2 high frequency and 2 oudio type) plus o germanivm
diode, 2 I.F. stages and built-in high gain ferrite core ond antenno, The result is
a sensitlve, stoble and selective sot covering the entire broadcast bond, Requires no
oulside antennc or ground connection. The kit is furnished complete with tronsistors
and all ports, including baottery ond chassis already drilled ond punched. The ecr-
piece and corrying cocse ore accessory items, not supplied. All necessory pictoriol
ond clrcuit dlograms ore furnished with simple, eosy-to-follow instructions, Shpg,
wt., 2 tbs.

KT-94 Kit .. Net 19.95
Mms-311 LEATHER CARRYING CASE Net 1.95
MS-260 Super power dynamic earpiece ... ..Net 3.95
MS5-278 Economy earpiece - Net 1.95

STAGE KIT WITH SPEAKER SELF-CONTAINED IN
BEAUTIFUL PLASTIC CASE.

® CONVERTS 4.TRANSISTOR KIT INTO A O-IR'NSHIOR. HOME RADIO, WITH SPEAKER

_I] 5 2-TRANSISTOR CLASS B PUSH PULL OUTPUT
8

E—
nluulli‘
iatt

Add a completely transistorlzed push-pul) sudio stage te Your 4 transistor recelver. Complete
stage Including speuker und case meussures only 3” H x 2%~ W x 1%~ D. Plugs right into
4 transistor kit ahove. Converts your 4 transistor set to s 8 transistor plus diodes superhet
[ receiver. Performance equal or superior to commercially wired sets selling at more than twice
l' the price. Kit includes 2 transistors, 2 transformers, 2%4” PM speaker, pre-punched
:!””" chassis. upeaker case to hold entire stage. battery, hardware, instructions snd dlsgraips.
T v'”’ Shpg. wt., 1 b,

® KT-96.. .. ot S0 e MmN, 19250

Basic FM-AM Tuner

having outstanding COMPLETELY

specifications and de- : o ; WIRED
’ livering astonishing <2 ¢ AND TESTED!
‘L, performance - all at ! " ACCURACY AND
- a budget price In easi- b, QUALITY
34.95 ly assembled kit form, ) . GUARANTEED!

9 AFC DEFEAT CIRCUIT WITH FRONT PANEL CONTROL
® FOSTER-SEELEY DISCRIMINATOR CIRCUIT
® GROUNDED GRID TRIODE AMPLIFIER
® 20-20,000 CPS RESPONSE
Choose this 7 tube compact high-fidelity FM-AM tuner whose
characteristic features are found in units costing mnn{ times as
0

PSRN’ © FREQUENCY 120KC

much, and whose performance is unheard of at this w price. . -

There are two front panei controls, » function control for AM, y to 260MCI

FM, PHONO, TV and a tuning/AFC defeat control. Features Arm- ® 120KC to 120MC ON FUNDAMENTALS!

gt‘ton{ﬂi‘l;i clreuit wl‘thh "TI';" nlnd s‘?uller-aee'l’ey ’clllselrimlnaltor. ® 30 DAY TRIAL PERIODI FULL REFUND IF
mplified tuning with slide-rule al an ywheeil counter-

IS, ek mpednce Dhone 1 s5d MEh | oy TOU ARE NOT SATISHIED FOR" ANY REASON
PR - Y- with kits sold in the same price range. Has the quality and

SPECIFICATIONS accuracy of instruments se?

ling for 3 to 4 times as much.
FREQUENCY RANGE: FM 88-108MC, AM, 530.1850 KC. AN- Six overlapping ranges — l2(§KC to 820KC, 8320KC to
TENNA INPUT: FM, 300 ohms, AM Ferrite loopstick and high 1000KC, 1MC to 3.2MC, 3.2MC to llMé, 11MC to
impedance external antenna. DISTORTION: Less than 19 at 38MC, 37TMC to 130MC — all on fundamentals — cali-
rated output, FREQUENCY RESPONSE: FM, + .6 db 20 to brated hurmonics from 120MC to 260MC. Switch between
20,000 cps, AM + 3 db 20 to 65000 cps. SENSITIVITY: FM, & internal modulation at 400 cps or any external source at

UV for 30 db quieting, AM, Loop sensitivity 80 UV/meter. other frequencies. 400 cps signal cun be used separately.
SELECTIVITY: FM, 200 KC bandwidth, 8 db down; 875 KC FM Outputs are unmodulated RF, modulated RF and 400 cps
discriminator peak to peak separation, AM, 8 KC bundwith, 8 db audio. RF output Is in excess of 100,000 micro volts.

gglwn. ‘TOA(?F% uu:;:'lilom Sorc.ii,%mlnén‘;uml.:un(ﬂ L!Vl:zl.x 6219,!: Jacks are provided for high or low RF output.

ow modulation: E MPLEMENT: -12 . j -
1-6BEG, 1-HA6, 2-6AU6, 1-6AL5 plus selenium rectifier. SIZE: {',“f,f"xps“,‘:,':";’u,”‘é‘_‘a‘“‘fofl‘:f‘{,',';,.ﬂ”‘“f,':;,‘ff"fc,‘;‘f,’,““,‘ A
gu/hpﬂg;“‘ sgoa/b“v“&’:den;" 91l<20.1d;53 ‘s“o"ccl;‘glle"f Akémb:&'mga':; 6 inch etched dial plate — protected by clear plastic bezel.
etched copper-plated and lacquered finish, Less metal case. Common AF terminsls for EXT-MOD input und| INTLAF

output eliminates ed for special connectors. Gray metal
Shpg. wt., 9 lbs, NET 34.95 case — carrzlng hs:dle — complete with leuds, line cord
KT-100 3 and plug. For 1068-125V. 50-60 cycle A.C. Shpg. wt.,
ML-100....Metal cage for above, Shpg. wt., 3 Ibs. 5.00 8 Ibs,

LSG-10 — Signal Generator 22.50

/(I. (II/W R (Ztﬂo 165;08 Llher ty Ave. rllflgnsfll:,f..c! f.‘_"fio"ﬂclﬁ’?ﬁ’ ':6:!'0»1 10, MASS., 110 Pederal SI.

lAMAch 33 N. Y. ::o‘uilug;u,pvo,"sllgie Fo\:d::: “;,.,"::,‘“ 2, N L, M Central Ave
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ELECTRONIC CATALOG
PACKED WITH MONEY SAVERS

Packed with the largest selediom of Electronic. Radio ond
T.V. Parts, ond equipment PA, Hi-Fi systems, tubes. on-
tennos, Tronsistor Kirs. parts ond components. Test -Equip-
ment. new build your own kits ‘oocls, books, Microscope,
drafting equipment, Binoculars, “clescopes, All Radio, TV

and Mom swpplies — ALL AT GREAT SAVINGS — For the

economy minded servicemen dealer. engineer ond tech-
atian. CHUCK FULL OF BUYS! SEND FOR YOUR FREE
COPY TO-DAY.

-

EL-TRONICS HUMIDITY
SENSING ELEMENT

Accurately measures humidity over a wide range of
temperatures. Employs a conducting plastlc which
thanges resistance in proportion to water vapor pres-
ent. Long term stability-trouble free operation. Rapid
reaction timo. Printed electrodes on each face. Size
HB” x 1%” 1/18”. Complete with specs-curves-
sample circuits. Shpg. wt., 3 oz.

44444444444 ke e o 8 e 4 8 ccnors muva o - N6t 1 8,00

~ 5 TRANSISTOR
'PUSH PULL AMPLIFIER KIT
@ 34 WATT, CLASS B,
PUSH-PULL OUTPUT
CRYSTAL AND MAG-
NETIC INPLY
SEPARATE_ 3ASS AND |
TREBLE: CONTROLS .

New 5 translstor audlo amplifler

HIGH "FREQUENCY TWEETER

WITH ACOUSTIC LENS
DIRECT IMPORTATION
MAKES, THIS PRICE POSSIBLE!

FREQUENCY RESFONSE FROM 2000
CPS TO BEYOND AUDIZILITY
LOUVERED ACOUSTIC LENS FOR
UNIFORM SQUND DISPERSION
HANDLES 25 WATTS GF POWER
PRICED EXCIPTIONALLY LOW

*

New high frequency tweeter featuring a leuvered acoustic lens for
uniform sound dispersion and capable of hundling up to 25 watts of
distortion-free power, The directional temdency of high frequency
notes s overcome by the natural wide dispersion angle of the short
horn and the acoustic lens which disperses and radiates the high
notes smoothly throughout the entire llstening area. The lens ls
detachable for panel mcunting, with a separate base for the tweeter
furnished for external mounting where desired. Aluminum volce
coll has 18 ohms impedance. Size: 4%” ong x 3” dlameter, lens
extends 2%”. Requlres a crossover neiwork, preferably one with a
'l'e‘if)l control, such as the LN-2. With full instructions. S8hpg. wt.,
5 lbs.

HWeZ. o rieiiiiiieiietieiiiniraraaes sausesn.....Net 14.95

3 “ for phonos—micr)ph tuners—
etc. Excellent for the experimen-
ter~—student—or ary one desiring
a good trangistorized ampllfler.

Uses new G.E 2N139 and 2N186A transistor, Inwsrse feed back
for reduction of distertion. Transformer coupled driver and output
knobs, transistors. all

stagss. Complete with punched chassis,

parts and detailed instructions and diagrame.

KT-104—3.2 <hm oatput.... ........... SU ....NgLZZ.?S
444444 . Net 22.95

KT-105—8%

chm output.........

B TRANSISTOR CODE PRACTICE
OSCILLATOR KIT

For those Interested In mastering the inter.
national code, an audlo sane osclilator is
essertial. The clrcult of tals transistorized
feedtack oscillator has the simplicity of the:

neon glow, the signal strength of the vac.
uum tube, and requires only two penlite
cells for weeks of serviee It may be used
for solo practice, or two may send and re-
celve with the same unlit. it comes col
plete with Transistor, Teiegraph Key, R
sistocs, Condensers, Mascnite Board, etc.,
and schematic Dlagram.

- .. Net 2.99

KT-72 .
Canmon ECI—Single ...Net 1.13

Hezdset .

Packed nto a 212 x315"x1347 plastlc case’
This Two Transistor plus ciystal dlode radio|
kit nffers many surprises. utilizing a regener.
atlve detector circuit with tramsformer coupled
audio s:age. gives you hizt gain and excel-
lent seiectivity. Pulis In dis:ant stations witwy
ease whth more than ample earphone volume!
Kit comes complete with two transisiorsy
crvstat diode, loopstick. A-gonne transistor
audlo transformer, resistors, condensers. plas-
tlc case, ete. Inctuding schematic and ind

K Complete Kit less esrphones.
plet e 10.95

T-68A
et . . e =
MS.260 New Super Pow=r Dynamic
Earphone, ldeal for Trangistor
imp. B000 ah D

Circult

2000 9
NEW POCKET AC-OC VOM MULTITESTE

2,000 ohm per Volt on AC & DC

® Completely wired — Not o kit
Accurate VOM with a sensitivity of 2000
ohms per volt on both AC and DC. Single se-
lector switch, 3” 1680 amp. meter. Scales:
DC Volts: 0-10-50-500-1000; AC Volt.
0-10-60-5£00-1000; Ohms: 0-10K. 0-1 Me
DC Current: 500 ua and 500 ma; Decibel:
—20to +22, +20 to 36; Capacity: 260 mmf
to .2 mi{d and .005 to 1 mfd. Heavy plh;;l'i’c
(]

CROSSOVER
NETWORK

» CAPACITIVE.INOUCTIVE NETWORK
VITH £ROSS!H AT 200 PS

® BUN T-i LEVEL BRILLIANCE CCNTROL
The frequenc.es ahove 2000 cycles are
channeled to “he high frequency tweeter
by means of the high-Q Inductance and,
capacitance omprising this efficlent
crossover 1e:work., The highs and lows
. are brcught into acoustic balance by
. means of a centinuously variable level-
brilliance ecntrcl, Control has a 2% °t. long cable far remote
mounting. Network matches 8-16 chm sy eakers with insertion less
reduced to s minimum. Enclosed in me'al cagse 6” L x 25%” H x
28~ D, With rull irstructions, Shpg. wt.. 5 lbs,
LN=2. oo vass o covmnt oo veeerie......Net 8.75

METAL-CASED CONE TYPE HI-FI TWEETER
o FREQLENCY RESPONSE 2000 — 16.000 CP$S
e HANDLES 20 WAITs. CF POWER
Highest quality coae type nigh frequency twseter
having a range frcm 2000 to 16,000 cyckes. Es-
peclally eficient et higher end of audlo spec-
trum where other ecne_t7pe tweeters tand to lose
clarity and volume. En:irely closed in a Detal
case with a base 3o thst It can stand by Mself
or be mounted on & flax surface with mourting
bracket supplizd. Rated to handle 20 xats of
power. A crossover network 1s required; the
Lafayette LN-2 s 1desl. Voice coll impecance
8-18 ohms. Slze: 3%+ x 2%” x 3% Diam.
Shpg. wt.. 3 12s.

165-08 Liberty Ave,
JAMAICA 33; N. V.

SEND FREE
CATALOG

-~

ADDRESS oo — — = = — e am e

CTY e et = e o e e am e e e

panel, metal bottom. 4%4” 32" x
With batteries and test leads. Shpg. wt. 4 l!q);
8

RW-27A -
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BUILD THIS

TRANSISTOR RADIO

and 20 other
interesting projects

with SYLVANIA’S

new transistor KIT

Sylvania supplies all the transistors and a matching
crystal diode. All other parts are completely speci-
fied and are readily available. It’s a foolproof
package of a tested design—made with tested com-
ponents—supplied with tested transistors and
complete instructions.

If you can read the schematic and handle a
soldering gun or pencil . . . you'll make a powerful,
sensitive transistor radio you’ll enjoy for a long
time...and learn a lot about transistors while
building it.

Booklet supplied with every kit gives complete
details on how to build
Transistor Radio and 20
other interesting projects.

Available now at your
Sylvania Distributor £

Sylvania Electric Products Inc.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric{Canada) Ltd
Shell Tower Bldg., Montreal

» SYLVANIA

LIGHTING RADIO . TELEVISION
ELECTRONICS - ATOMIC ENERGY
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Carl & Jerry (Continued jrom page 14)

careful notice. One of the cars that just
stopped was an ancient Model A Ford
truck loaded with late-in-the-season wa-
termelons. The driver was a little wea-
zened man with a sharply-pointed white
goatee; and from the way he popped from
the cab and began waving his arms ahout,
he was obviously quite excited about
something. The unmistakable appearanece
of the other car, a state police patrol, gave
a possible clue to the cause of his agi-
tation.

“Hey, Carl,” Jerry said into the mike,
“you’d hetter come on down here and see
what gives. Looks like it may get inter-
esting.”

Collapsing the antenna of the handie-
talkie to shut it off, Jerry hurriedly left
without thinking to shut off the u.h.f.
transmitter. Ile had barely reached the
parked cars belore Carl came pumping up
on his bicycle.

“I tell you,” the little man was shouting,
“that you and your fancy radar gadget
are all wrong. You can't possibly drive
that bucket-of-bolts sixty-five.”

“Take it easy, Pop,” the big state troop-
er behind the wheel of the black car said
good-humoredly. *This thing doesn’t make
mistakes. It said you were hitting sixty-
five when you passed, and that’s what you
were doing. So we radioed ahead for Jim
to stop you.”

“Tell you what I'm gonna do,” the man
with the goatee offered. “If any one of the
three of you can drive that Model A a
mile over forty-five miles per hour, I'll

"You and your fancy radar gadget are all wrong,”
the man with the goatee was shouting. "You can't
possibly drive that bucket-of-bolts sixty-five."

Always say you saw it in—POPULAR ELECTRONICS



Amazing New TV® DETECT-0-SCOPE”

Spots Bad TV Tubes
. e
in a Jiffy!
et et T uble e

< d replace
how to locate, che('l\_ an L
them sufely. inches ; copy-

e R
‘ rw\m s OFF

T 0% to 156% of all TV failures ure

caused by faulty tubes. This amazing
new giant-sized “Detect-0-Scope
tells you, at a glance, exactly how to

in any 'I'V set. Saves t 2 i
i?rzz.hi(ft:\uel;e-s—":nz:st you un ‘'ex- righted. Sells for 31.00 but yours i I

pert” TV {rouble-shcoter! Gives absolutely FREE on this offer! o . . |

YOURS FREE WITH THE FAMOUS MANUAL DESCRIBED BEI.OW

FIX TV RIGHT AWAY

RADIO
"1 _even if you never fixed a lamp or doorbell before!

SETS

McGraw-Hill’s Amazing New
Low-Cost Instruction Manual Skips
Hard-to-Understand ‘‘Theories’
and Formulas —Tells HOW-TO-DO-IT in PLAIN ENGLISH

T LAST—a well-known
EXPERT tells you in
PLAIN ENGLISH how to
fix TV or radio sets! Right
from the very first chap-
ters you can start doing
simple repairs, ..and be-

for the most “unhandy’’ be-
ginner. A-B-C directions
and 700 clear vhotos, dia-
grams, and drawings show
exactly WHAT and HOW
to fix, step-by-step. Includes
everything you need to

fore you're HALF way know : where and how to

through the manual, you buy tubes and parts; where

can fix HALT the television and how to get an official

and radio sets that you en- circuit diagram of any set; WN SE'
counter. In just a few weeks how to choose and use basie

you can start fixing your Save Money on tools; how to test tubes YOUR o

Your Own Set

own and friends’ sets... WITHOUT a tube tester;

even start your own money- Sg;er ?r'?gm‘]““]f;ogng how to use B8
making business at home. Juivicine your own se. common TV eon-
NO complicated formulas! Book tells what to do trols; simple PARTIAL CONTENTS

NOT a study book! Deals if pleture is blurred— ‘‘cures’” for eom- How to Remove and Replace Tubes e Testing Tubes

e ) aplii—distorted—titt- . without a Tester ¢ Using a Table Tester ¢ Tower
only “-lth parts that go ed—wiggles—i0o0 pale on) TV an(‘l ra Supply Troubles s How to Test and Replace Resigtors,
wrong in sets-—tells HOW oo piqek — jitters — dio troubles ;how Controls, Switches, Condensers, Cotls, Transformers ¢

to fix loudspeak-
ers, phono pick-

to find ihe trouble — and
the EASY way to FIX IT!

‘gnow’ —drifts—ete, Spenkers ¢ Phono Plckups ¢ Antennas and MUCH MORE.

Why It's So EASY
John Markus, Associate Editor of
Electronics Maguazine, spent FOUR
years making this one-volume manual
practical and easy-to-follow — even

... Also Yaurs for
10 DAYS' FREE TRIAL:
PRACTICAL RADIO
SERVICING
By Marcus and Levy

. New guide shows
you how to handle any tvpe set—how
to (recuble-shoot, lesi, repair, replace

Humlreds of clear pictures. dia-
grams make it easv, Includes servicing
radio-phone combinations. Check proper
box In coupon for FREE TRIAL

October, 1956

wups, install and check an-
tennas—and much more.

SEND NO MONEY

Mail coupon below—
without money! When
book arrives try it out on
your own or neighbors'
sets. See how simple and
easy it makes nearly every
repair job. Make it pay
for itself in 10 days or
don’t keep it. Mail coupon
NOW to: McGraw-Hill
Book Co., Dept. PEL-10,
327 West 41st St., New
York 36, N. Y.

.

fe—————————

———— ===

McGraw-Hill Book Co., Dept. PEL-10
327 West 41st St., New York 36, N. Y.

O Send TV “DETECT-O-SCOPE' FREE with Markus’ Tele- |
vision and Radio Repairing for 10 DAYS' TRIAL, If not
delighted, 1 may returm hook. pay nothing, Otherwise, I
will send only $1.95 plus few cents shlpPin;z; then 3 |
monthly payments of §2. (""Detect-0-Scope’’ is FREE in
any casa.) '

Send Practical Radio Servicing for 10 DAYS' TRIAL. If
I keep it. 1 will send only $2.50 plus few cents shipping; |
then 3 monthly payinents of only $2 each.

NAMNCE - & derone il cini v S sne om0 o 4 omome o o aim s o erguonm 7 - ¢ a3

Address

Ccit 0000008000 40 .... Zone.... State... '
SAVE MONEY. Chec< here if enclosing payment WITH
coupnn ($7.95 for TV and Radio Repairing: $8.70 for

Practical Radio Servicing), Then WE pay all shipping costs. |

Same 10-day return privilege. (Offer good ir U.S.A. only)

G b IS AR SR N <D ESW ISN GUIS ESW SN G IR
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Carl & Jerry {(Continued from page 18)

give it to you and throw in the Joad of
watermelons to hoot!”

“Old Timer, you've got yoursell a deal,”
the youthful trooper named .Jim said, as
he slid out of his patrvol car. “l alwavs did
want to drive one of those old cars my old
man still insists is ‘the best car lenry ever
built” If you got sixty-five out of that
iron, so can I. I'll go back up the road a
piece and come on by with the thing wide
open so you boys can get a reading on me.”

He got into the truck, and went off up
the highway with the motor spluttering.

QQDO YOU KNOW how that radar thing
works?” Carl whispered to Jerry.

“Sure. So would you if you had read the
article about it in the May, 1956, issue of
PoruLAR ELECTRONICS. It depends on the
Doppler effect.”

"I remember that from physics. It’s an
apparent change in frequency of a signal
emanating from a moving source as ob-
served from a fixed position.”

“Fine,” said Jerry. “That’s exactly right.
The most common example is the appar-
ent change in the pitch of a train whistle
as it passes. When it's coming toward you,
the pitch seems to increase: but as the
train moves away, the pitch lowers. When

the train is moving rapidly toward you,
the sound waves are sort of bunched to-
gether and the pitch of the signal striking
the ear is increased. When the whistle
is moving away, the sound waves are
stretched out, and the pitch seems lower.
The radar gadget sends out a heam of
uhf. signal that strikes the moving car
and is reflected back to a receiver housed
in the same unit with the transmitter.

“This reflected signal is mixed with the
signal direet from the transmitter,” Jerry
continued, “and the difference between
their frequencies is read by an audio fre-
quency meter, The difference in frequency
between the transmitted signal and the
reflected signal depends directly on how
fast the car reflecting the signal is mov-
ing. The faster it moves, the greater is the
difference. At 100 miles per hour, the re-
flected signal will be shifted 731 cvcles
from the transmitter frequency of 2455
megacycles. Speeds below 100 miles per
hour produce less shift. The audio fre-
quency meter is calibrated in miles per
hour for direct reading of speed.”

“But where is the radar gadget?”

“Probably in the trunk of the black car.
You can see the meter there on top of the
dash. The signal is sent out and received
back through a camouflaged hole in the

(Continued on page 24)

Another reason why today’s
fastest selling high fidelity
record changer is

Collare

Accurate Speeds—

factory pre-set and tested

for less than 0.25% rms wow and
flutter content measured

at 3315 rpm...specifications unmatched
in the field.

oAy,

%,
SCTTEN

et

NG

For other features and new popular price, see your
hi-fi dealer or write Dept. TK-18,

Always say you saw it in—POPULAR ELECTRONICS



RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREEL, NEW YORK 14, N.Y.

October, 1956

The instruction you receive and equipment you
get (and keep) will start you on your way. Pay-
as-you-learn. You pay for only one study group
at a time. This 52 page book contains complete
information on Home Study Courses for the be-
ginner and the advanced student.

- et i e e - == = = A

RCA Institutes, Inc., Home Study PE-106
350 West Fourth Street New York 14, N. Y.

1
|
| Without obligotion, send me FREE CATALOG
{ on Home Study Courses in Rodio, Television
[ and Color TY. No salesman will coll.

I' Name .

I Please Print

| Address . ...
| City. ... .. Zone...State .



fMw!A MACHINE THAT CMOSES Mlc

Actual tune composed on GENIAC

COMPUTES, “REASONS”
PLAYS GAMES

GENIAC

ELECTRIC BRAIN

BUILD IT YOURSELF in a few hours!

Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the
clear-cut, step-by-step directions given in a thrilling booklet! No soldering required . . . no wiring
bevond your skill! GENIAC is a genuine brain machine—not a toy. The only logic machine kit that
not only adds, subtracts, etc., but presents the basic ideas of cybernetics, Boolean algebra, symbolic
logic, automatation, ete. So simple to construct that even a twelve-year-old can make a machine that
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never
available before!

OVER 400 COMPONENTS AND PARTS. Circuits operate on on flashlight battery, and the use of
ingeniously designed parts makes huilding circuits one of the most fascinating things you've ever
done! You set up problems in a variety of fields—and get your answers almost quicker than vou can
set them up! Play games with the machine—nim, tic-tac-toe, etc.—and pit your brain against its
logic! Solve puzzles in a few seconds that would take you hours without the aid of the machine. You
actually see how computing and problem-solving is analyzed with algebraic solutions transferred
directly into circuit diagrams.

YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1956 Model GENIAC KIT contains:
(1) a complete 200-page texi. “Minds and Machines'’ a basic introduction to computers. (2) “How
to Construct Electrical Brains At Home"—a fully illustrated text bhook on hasic computer design
theory and ecircuits with specific instructions for building circuits. (: Wiring Diagram Manual. A
special hooklet with full scale diagrams that vou can tear out and place on your work hench for easy
assembly. (4) Beginners’ Manual. Starting (rom scratch, the manual adds fifteen extra experiments,
thoroughly tested using GENIAC components to teach the hasic symbols of electric circuits. (5) Over
400 components and parts.

So—mail the coupon for your GENIAC today! Your money back if not delighted!

Some Firms and Institutions that have ordered GENIAG: K1—Only
Allis-Chalmers Walter V. Clarke General Insurance Los Angeles
Remington-Rand Associates Co. of America Public Schools 95
International Lafayette Radio Kansas State
& Barnard College . : h
Business . Rohr Aircraft Co. University
Machines Westinghouse Albert Einstein Duke University
Wheeldex Mfg. Co. Electric Medical College Coral Gables
Manuel Missionary Phillips Naval Research Beli Telephone Postpaid
Coliege Laboratories Laboratories Laboratories

— -
A revolutionary new sound system which can increase the ef- =
fectiveness of conventional amplifying and loudspeaking units = o
+77/i»|] over several hundred percent has been developed by our en- s <‘\
1‘ *";a gineers. This patented speaker hookup rotat'es the loud- . pe
wwn speaker at fixed speeds distributing the sound in a complete 7 = M,—*H \
e - circle without distortion, echo or microphone (eedback. In TR
actual demonstrations, one 25 Watt speaker covered the en- \ %
tire Ebbetts Field Grandstands and in acoustically dead night- L= Z
— clubs, one CIRCLE-O-PHONIC speaker took the place of 21 / 5
individual loudspeakers mounted around the room. If vou A~ /'
need special stereophonic eflects with CIRCLE-O-PHONIC 4 J
{ sound. vou will want to read “EXPERIMENTS WITH CIRCLE- b
CONVENTIONAL G_PHONIC SOUND." Postpaid. .. ............ " .LP1-32.00 ¢|RCLE . O - PHONIC
Sound eayor KER n Or buv our CIRCLE-O-PHONIC kits. 10 Watt Jit $4995 LOUDSPEAKER
ouncgiiay . with motor, baffle, full frequency range speaker
set direction, resullind and cabinet, F.O.B. N.Y.. ... .. .. o m aaThE Soug speadpel my
ggu:r:j L;nf:nsify.p 26 Watt kit with motor. baflle and cabinet, I;‘g_fldggo out the entire enclosure,

OLIVER GARFIELD COMPANY.
126 Lexington Avenue, New York 16, New York
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-LEARN HOW TO BUILD COMPUTERS!

"ELECTRONIC MEMORY COURSE

An essenial part of every computer is the memory—a storage device for retain- T A Al
ing bits (binary digits) of information. The ELECTRONIC MEMORY course o] {1
contains instructions for huilding relay memories, magnetic core ‘"Matrix" 1 1|
memories and "SEAC’ tube storage memories, with detailed descriptions of over e -
15 different methods of storing information and automatically giving instructions IEe] FA
to electronic devices now in use. The hooklets, texts and manuals are a complete b R
course in this fascinating subject. Suitable for all levels—particularly designed as

for people who have some knowledge of electronics but want to know specific
details of electronic computers tor professional reasons. Complete question
answering service, The memory '"Matrix’’ can be expanded to anyv desired de- SECTION OF MATRIX
gree and can bhe used in conjunction with the digital computer kit as an outside Diagram of a Neon
memory store. Price of course with all instructions and training $22 00 Tube Digital Storage
manuals, texts, etc., postpaid. . .. ...... . .. .. L. 85t 32CiL . Unit.

'DIGITAL COMPUTER COURSE ‘ b

Have you ever wanted to build a small digital computing device? One that re- 0
produces in miniature what computers like ENIAC, SEAC, BIZMAC, ete.. do on i J
| a large scale? Qur DIGITAL COMPUTER course shows how to set up and build = e ———

computers and experiment with pulses, storage, gates, flip flops, adding, suhb- =) "
tracting, multiplying and applications of Boolean Algebra to circuit design.
You get an introduction to programming. More important, you learn how and
where to buy computer parts to build your own computers. Manuals, wiring
diagrams and texts provide a complete introduction to theory and practice of

A modulo 2 counter.
More commenly a flip-
tlop arrangement of 2

DIGITAL COMPUTERS clearly explained. We have a complete guestion answe Lrlieorg:;";rhyis icsoimh:or?l:;l:;
ing service. This is the finest and only DIGITAL COMPUTER course from which counters
on the market, postpaid. . ......... ........ .. ... .. ... Cc2 $28.00 and accumulators are

assembled

ANALOG -COMPUTER COURSE

ANALOG COMPUTERS are widely used in engineering and scientific research to .
duplicate actual physical conditions and to integrate and differentiate direcily. -
Our ANALOG COMPUTERS course lists sources of materials, parts, theory and %, g2
practical instructions, plus wiring diagrams and schematics for adding, multi- L

A —

plying, integrating and differentiating specific experiments, give practice in cal
culating scale factors, choice of time scales., machine equation and block dia-
grams, phase ihverting amplifiers, use of parallel imputs, solution of simple
ditferential equation. We show you how you ecan build computers at home. ;e Oy g L,

Texts discuss theory and design of computer elements, network and operational ©" U-AIRCP t1 LI
amplifiers, multiplication and function generation. This is your best and only
comprehensive introduction to ANALOG COMPUTERS. Each course is a com-
plete introduction to the subject with all necessary instructional ma- $28 00
terial and parts. Course, Manuals, postpaid. o PP C3 .

1 ©-C AMPLIFER

Block diagram for a
simple integrating cir-
...... - cuit.

Order Now!
. . . Oliver Garfield Co., Dept. PE-106
All-transistor wrist radio receiver S L T
A broadcast band all-transistor wrist radio Please send me:
has been designed with r-f reflex circuit to [7 kK1 —$ 19.95 Postpaid
provide good selectivity and sensitivity. Three ¥ s
transistors are used which require 4.5 ma $ 21.95 Outside U. S.
total battery current and five button-size mer- [] PL1—$ 2.00 Postpaid
cury cells last up to 100 hours. The receiver [J L1 —$ 49.95 F.0.B. N. Y.
features a 2-stage transformel'-coqple(l augho [] 12 —$135.00 F.0.B. N. Y.
amplifier and a no-whistle regenerative cireuit. A high quality [] €1 —$ 22.00 Postpaid
hearing aid receiver allows for private llgtenmg. Printed eir- [] €2 —$ 28.00 Postpaid
cuitry is used throughout. Band coverage is 550 to 1600 ke. Its [] €3 —$ 28.00 Postpaid
small size (2% in. long, 1% in. wide and % in. thick) and weight [1 R1 —$ 29.95 Postpaid
(2.5 oz. with batteries) mgke itl wc;ll suitedb]foci' wgﬁrmg on the Check, |cas':1 O,MyMo,;eye gar::,
wrist or in a shirt pocket. Completely assembled wi is enclosed. nam
a1l batterics. Postpaid............. S Ri1829.95 S

OLIVER GARFIELD COMPANY

126 Lexington Avenue, New York 16, New York
October, 1956 23




Carl & Jerry (Continued from page 20)

metal lid of the trunk. All this car has to
do is park along the highway and take
speed readings. When a ‘live prospect’
shoots past, the radar car radios (o a pat-
trol car waiting about a mile down the
highway, and he picks up the speeder.
Well, here comes the truck; let’s go over
and see what kind of a reading it gives.”

The boys moved over to the black car
and watched the meter on the dash as the
truck went spluttering by. The pointer
rose sluggishly to a reading of thirty-five
miles per hour.

“That’s all that crate will do,” Jim an-
nounced, as he drove back and parked the
truck. “I had my foot clear down in the
fan. My old man must have rocks in his
head if he thinks that's a good car.”

“I don't get it,” the radar operator be-
hind the wheel said to the other. “This
thing never was wrong before. I still say
we give the old gentleman a ticket-—hey!”
he broke off, “look at the meter.”

SURE ENOUGH, the meter on the dash
\J was jumping crazily about. Jerry’s
glance went from it to his Aunt Enid
busily sweeping the immaculate front
porch. (As every woman knows, a broom
is a wonderful excuse for staying within

earshot and eyesight of any interesting
event!) As her broom nudged the coaxial
cable, the dish antenna wobbled back and
forth.

“Watch that meter a moment while T
do something up on the porch,’ Jerry sug-
gested to the men in the car. Running to
the uh.f. transmitter, he swept the invis-
able beam from the antenna back and
forth across the trunk of the black car.

“That’s what’s doing it!” one of the men
called. “What you got up there anyway?”

Carl and Jerry explained that the trans-
mitter they were using was supposed to
be in the 2300-2450 mec. ham band, but
that since they had no extremely accurate
[requency-measuring equipment at this
frequency, the transmitter had drifted
down very close to the 2455-mc. frequency
of the radar transmitter. The difference in
frequency was just enough to give a good
reading on the speed indicator.

“Well, that’s one for the book,” the man
behind the wheel said, tearing up the
speeding ticket he had started to write.
“Of all the places we had to set up our
operation, we had to pick this one directly
in the path of your beam. Pop, I'm sorry
for all the hard time we've given you.”

“That’s all right, young man; we're all
wrong at one time or another,” the little
man with the goatee said pleasantly; “but

THE ‘‘DO-IT-YOURSELF'’ MAN!]

Parts supplied as illustrated. In addition, re-

quires batteries, any convenient carrying
case, and simple whip antenna. .
Kit Form (Includes tube and crystal

Unit less batteries) $9.95

Wired and Tested (includes tube and
$13.95

crystal but less batteries)

HOW TO ORDER: For fastest possible sery-
ice, RC-100 Transmitter Unit (or kit) are sold
direct. When cash accompanies order, Inter-

national prepays ship-

ment made C.O.D.

postage. Otherwise,

24

TRANSMITTER UNIT

MODEL RC-100 (BATTERY OPERATED)

Measuring 3% " x 4", the Model RC-100 Transmitter

Unit is designed for coupling maximum power into the

antenna to obtain LONGER RANGE of model control.
With Snap-On connections, the Unit has printed cir-

cuit; uses 3A5 tube in oscillator-multiplier circuit.

THE MOST ECONOMICAL QUALITY
TRANSMITTER ON THE MARKET!

Crystal cantrolled on 27.255 M C. Available in low
price kit form; easily assembled, with complete step-by-
step instructions in each Unit.

International
CRYSTAL MFG. CO. Ine.

18 N. LEE PHONE FO 5-1165 OKLAHOMA CITY, OKLA.
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CARL E. SMITH, E. E.
Prezident

let us send you FREE
the entire story on

HOW TO
PASS

YOUR FCC
Commercial
LICENSE

to train you
until you receive

*See I'ree Catalog for co_mplete details

Name and Address License Time
Walter Eggers, Pacific Grove.......... v T PR 1st 12 weeks
Paul Reichert, West Salem, Ohio...... —— 2nd 10 weeks
Harold Phipps, LaPorte, Indiana. . 1st 28 weeks
John H. Johnson, Boise City, Okla..... 2nd 12 weeks
James Faint, Johnstown, Pa..................... 1st 26 weeks

(Names ond addresses of trainees in your area sent on request)

Radio Operators & Technicians

American Airlines has openings for radio
operators and radio mechanics. Operators
start at $334.53 per month. Radio me-
chanic’s salary up to $1.99 per hour. Peri-
odic increases with opportunity for ad-

Electronic Technicians

Convair Electronics Department: Radio
and Radar Mechanics, Electronics Tech-
nicians, and Junior Engineers are wanted
for a special program on fire control de-
velopment and installation. Beginning

vancement. Many company benefits. rate: §365 and up.

Electronics Technician

“I am now employed by the Collins Radio Company as a Lab Technician.
(This job was listed in your bulletin.) I have used the information gathered
from your course in 50 many ways and I know that my training with Cleve-
land Institute heiped me a great deal to obtain the job.”

Airlines Charles D. Sindelar, Cedar Rapids, lowa.

“T replied to the Job Opportunities you sent me and I am now a radio op-~
erator with American Airlines. You have my hearty recommendation for
your training and your Job-Finding Service.”

James A. Wright, Beltsville, Md.

EXAMS

GET YOUR FCC
LICENSE IN A HURRY!

Cleveldnd lnsjitine of Radio Electranics

Desk PE-17, 4900 Euclid Bldg., Cleveland 3, Ohio.

Member National
Home

Study

Council

‘We can train you ta pass your License
Exams if vou’ve hed any practical ex-
perience — amatewr, military, radic
servicing, or other. Jur proven plan can
help put you on the road to success.

Your FCC ticket will be recognized by
empioyers as proo of your technical
ability.

/4
AIL COUPON

.
. M

e

Please send Free Booklet prepared to help me
get ahead in Electronics. I have had training or
experience in Electronics as indicated below:

In what kind of work are you

now engaged?

[ Military ] Broadcasting
O Radio-TV Servicing
O Manufacturing

0O Amateur Radio

) Telephone Company
0 Other

are you interested?

=
"
Ny

[1 Home Experimenting

In what branch of Electronics

- Name Age
Get All
Address,
3 Books
City Zone. State

- N O O EE O O O .
October, 1956

Special Tuition Rates to Members of Armed Forces

»
o



get MORE
for your HI-FI1

AMPLIFIERS
and TAPE
RECORDERS

Model PM:2285 — 10 Watt — $49.95*

This new JPacemakeh .

is typical of remarkable

Bell value...and look at
all these features!

* MORE OUTPUT * HIGHER FIDELITY

% BUILT-IN PRE-AMP * HUM CONTROL

* 20 TO 20,000 CYCLES * SEPARATE
TONE CONTROLS

This new Pacemaker is only one of the
many fine amplifiers and tape recorders manu-
factured by Bell Sound Systems, all offered at
moderate prices.

You can plan your High Fidelity invest-
ment for much greater value by finding out
more about what Bell offers to you.

Write for free, illustrated literature and
discover for yourself how to get more for your
money by buying Bell.

*Priced slightly higher Denver and West.

Yes! Tell me more about Bell High Fidelity
Equipment, and the name of my nearest dealer.

Name

Address

City. Zone__ State.

BELL SOUND SYSTEMS, Inc.

A Subsidiary of Thompson Products, Inc.
555 MARION ROAD COLUMBUS 7, OHIO

i
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Carl & Jerry (Continued from page 24)

I feel I owe these hoys a favor. How about
giving you a lift hack to town if you're
ready to go? You can put your hikes in
back."”

The boys promptly took him up on the
offer, and soon they were chugging down
the road. After they had gone about a
mile, the little old man took a cautious
look in his rear-view mirror. then reached
over to the right side of the dash and gave
a shiny knob there a practiced turn coun-
terclockwise. Instantly the popping motor
smoothed out and the truck plunged for-
ward on the road.

“These young whipper-snappers don't
savvy a combination choke and carburetor
control any more than a redskin used to
savvy the hindsight on a rifle,” the old

| fellow said with a cackling laugh. “Fact

is, most of the young ones don’'t know
what a hand-choke is, let alone a dash-
mounted carburetor control. When I saw
that patrol car take out after me, I just
leaned over and cut Betsy's gas down un-
til she would barely run. That’s why the
officer could only get thirty-five out of her.
Shucks, with her Fronty head and special
camshaft, she'll hit seventy-five without
a bit of trouble.”

ARL AND JERRY made no comment.

When the old man let them out at
their homes, he insisted that each accept
a large watermelon. As he drove off, Carl
turned to his pal and said slowly:

“Jer, I feel kind of funny. I'm not at all
sure but that we helped defeat ‘due proc-
ess of law’' today.”

“Neither am I. On the other hand, may-
be our transmitter did get into the act.
We'll never know. Let's go in and eat wa-
termelon while we brood about it!"’ 30
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MODEL $-38D
$49.95

COVEPAGE: Standard Broadcast from 540-1650 ke plus
international reception on 3 Short-Wave Bands covering 1650
ke—32 Mc.

The radioman's idea of radio . . . This famous Hallicrafters’
radio, now with smart new styling, amazes even the experts
with its superior performance. Featuring the same skillful
engineering found in much higher priced communications sets
make the S-38D Ideal for the Short-Wave listener or new
radio amateur.

COVERAGE: Standard Broadcast from 540-1630 ke plus four
Short-Wave bands over 2.5—31 and 48--54.5 Mc.

FEATURES: Large easy-to-read overseas dial with interna-
tional stations clearly marked. Electrical bandspread and logging
scale. Five inch built-in PM speaker, jacks for headphones plus
phonograph jack. Temperature compensated to reduce fading
due to frecuency shirt. Two stages of i.f.

world wide enjoyment

MODEL §-94 or $-95
$59.95

COYERAGE : $-94: 30-50 Mc—S-95: 152-173 M¢

For the thrill of emergency radio—Police, Fire . . . Two new
high performance receivers replacing the popular Hallicrafters
S-81 and S-82. Compact, easy-to-operate and covers police, fire,
taxicab, bus, railroad, private telephone mobile, forestry and
other industrial and emergency-service communications operat-
ing within models’ frequencies. Newly engineered FM chassis
provides low frequency drift and high signal-to-noise ratio.

short wave listeners...

MODEL $-85 or S-86
$119.85

COVERAGE: Broadcast band 540-1680 ke plus three S/W
bands 1680 kc—34 M.

This newly engineered Hallicrafters receiver has the 10, 11,
15, 20, 40 and 80 meter amateur bands calibrated on large easy-
to-read dial. Over 1000° of calibrated bandspread for better
selectivity on ham barids. Husky, full sized unit features separate
bandspread tuning condenser and built-in PM 5" speaker.

is yours with I]allil:ra{'l'erS

...at everybody’s price!

MODEL SX-96
$249.95
Matching R-46B
Speaker $17.95

COVERAGE: Standard Broadcast; 538-1580 kc; Three S/W
Bands, 1720 kc-34 Mc. Band 1: 538 kc-1580 kc—Band 2: 1720 ke-
4.9 Mc—Ban¢ 3: 4.6 ¥¢-13 Mc—Band 4: 12 Mc-34 Mc.

TYPE OF SIGNALS; AM-CW-SSB

FEATURES. Precision gear drives are used on both main
tuning and tand spread dials.

Most talkec about r=ceiver on the air . . . This Hallicrafters
double conversion selactable side band receiver offers major
improvemen's in stabiiity by the addition of temperature com-
pensation in ke high f-equency oscillator circuits and the use of
crystal controlled second conversion oscillators. Hallicrafters
highly selectable 50 ke i-f system is used in this new precision-
built receiver.

October, 1950

MODEL S$X-99
$149.95
Matching R-46B
Speaker $17.95

COVERAGE: Broadcast Band 540-1680 kc plus three Short-
Wave Bands covers 1680 kc-34 Mc. Packed with all the features
most in demand by tne DX enthusiast, this model is a real
stand-out in its price range. The large, very easy to read dial
features over 1000 degrees of calibrated bandspread through
the 10, 11, 15, 20, 40 and 80 meter amateur bands. incorporated
in the advanced design are such much-wanted components as
an “S" meter, a separate bandspread tuning condenser, a
crystal filter and an antenna trimmer. Grey-black steel and
brushed chrome cabinet is perfectly styled for appearance
and function,
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electricity

electronics
THE EASY “PICTURE BOOK” WAY!

Just Released: The fabulous
<= ILLUSTRATED Training Course

now used by the U. S. Navy!
.

Over 25,000 Navy trainees have already learned Basic Electric-
ity and Basic Elecrronics chis casy, "'Picture Book'” way! Now,
for the first time, YOU can mascer the basics of Electricity
and Electronics with this same Learn-by-Pictures” training
course! Over 1,700 simple, easy-to-underseand drawings explain
every section—rhese “reaching” pictures actually make up
more than half the enrire course! No other Basic Electricity or
Basic Electronics course in America uses this revolutionary
illustrative technique! You learn faster and easier than you'd
dream possible!

A Completeidea on Every Page,

Here's how this easy, illustrated course works: svery page covers
one complete ideal There's a¢ Jeass one big illusiration on that
som¢ page o explain it] Whae's more, an imaginary instructor
stands figuratively at your elbow, doing “demonstrations™
that make it even eusivr for you to understand. Then, at the
end of every section, you'll tind sevisw pages thac highlight the
important topics you've just covered. You build a thorough,
step-by-step kaowledge at your own pace—as fasr as you your-
self want to go!

Everydoy English--A Course. Anyone Con Understand

Sponsored by the Navy to turn out trained technicians in record
time, this modern course presents Basic Elcctricity and Hasic
Electronics in a simple way that everyons can grasp—regardless
of precious sducation’ Every phase is made mstantly clear—cx-
plained in plain, down to carth Emglish—with hundreds of
casy-to-understand illustrations ro help you!

wnn [SIC

10 Complete Volumes

Volumes 1 and 2 of "'Basic Electricity”™ cover DC compnents
and circuits; Volumes 3 and 4 cover AC components and cic-
cuits; Volume § covers AC and DC motors and machinery.
Volume 1 of "Basic Electronics’™ covers Diodes and Power
Supplies; Vols. 2 and 3 cover Amplifiers and Oscillators; Vols
4 and 5 cover Transmitters and Receivers.

Home Study Without Correspondence

This course is so different, so complete—therc’s no weed for the
usual letter writing, question and answer correspondence! Learn
at home—at your own pace!

10 Day Examinotion+<Money Bock Guarontee

Sead today for these exciting new training courses—jpou rick
nothing! When you receive the volumes, examine them in your
own home for 10 full days. If, at the end of that time, you're
not completely satistied, simply return the books co us and
we'll gladly refund your full purchase price! Total cost for either
S-volume course is only $9.00! In Canada, prices approximately
5% higher.

ORDER TODAY!

These books are sold by electronics parts jobbers
and book stores. If YOUR dealer doesn't have
these books, mail this coupon to us!

JOHN F. RIDER PUBLISHER, INC.

480 Canal Street, N. Y. C.

I have enclosed & . | Please send me

O 5-vol. Basic Eleetricity set @ $9 set

O 5-vol. Basle Electronics set @ $9 set

O Both sets. 1 understand I may return the books
in 10 days, and receive a complete refund of the
full purchase price if | am not satistied
Add state or city sales tax where applicable.

Name . . ..

Address.

City & State. .

|
|

|
|
|

Reply to Plastic Request

® In response to the helping hand requested by
J. Jecmen (June, 1956, issue, p. 28) on how to
seal documents in plastics via electronics, I would
suggest staying away from such methods. It takes
too much r.f. power to seal small lines, let alone

a large flat arca. Also it is hard to do as the
“target area” is always varying size.
Just plain heat is sufficient. I have found that
I can operate very economically with a 10” x 12”
press and a 30-hp. boiler.
Prastics BY CHaPMAN
Berkeley, Cal.

Use for Proximity Detector

M There are times when truck drivers and people
in automobiles find it impossible to see objects
when they are backing their cars or trucks into
tight places. Why not develop a capacity-operated
relay using transistors so that when you are close
to an object a bell will ring or light will blink?

Mavurice L. LaRose

Los Angeles, Calif.

Whether or not the exact device you propose
can be built is open to question. It would seem
as though it might be feasible if the “sensitive”
areas could be restricted to the bumpers. Readers
might like to try their hands at this project using
a circuit similar to the Proximity Detector de
scribed in our April, 1956 issue on page 65.

Transistorized FM Receiver
B Did you ever print a circuit for a’*transistorized
FM receiver? Are there any transistorized FM
receivers marketed, such as kits or pocket re-
ceivers?
E. L. DoERRER
Tinley Park, Iil.

This question is frequently asked and can only
be answered in the negative. There are no FM
transistorized receivers on the market at this writ-
ing. There is, however, a possibility of such equip-
ment within the near future. Undoubtedlv a step
in that direction took place with the development
of the new Regency short-wave converter featured
on our September cover. This converler uses the
Philco surface barrier transistor.

Phone Patching

M | wonder if you might publish some material

on phone patches. I would like to build one of
my own,

THoMmas Litty, KN6RAD

Los Angeles, Calif.

Well, Tom, therve is a lot to be said for and
against phone patches. Incidentally, for those

Always say you saw it in—POPULAR ELECTRONICS



Does your 4
» . present job W
PREPARE NOW AT HOME FOR ™~ offer
A PROFITABLE CAREER IN

AUTOMATIQN Sesss

ELECTRONICS!

PRACTICAL NEW TRAINING METHOD
IS THOROUGH, DOWN -TO-EARTH!

In plant after plant, many moctines are being started toward mony wonderfs!
designed to run themselves. This s called ""Avto- and exciting oppartunities. Yoau
mation.” The jo3s of some mea who used fo run have nothing to lose—and much
these machines are gradeally cisappearing. Evary 10 gain. Send that coupon now s2
yeor sees more changes; more \ nskilled jobs being we can tell you about it.
replaced. Bu* it's making many new jobs 100—good-
pay, solid-future jobs in plants, offices and else- MANY SUCCESSFUL GRADUATES
where—for men who are traired in Automation n
EfSciro qicey For 25 years, DTl has been hu_llc-
ing men for better jobs. Our files
NOW 1S THE TIME TO GET YOUR TRAINING contain many lefters from me1
The design, oparation anc main-enance of cortrols ~ Who have won success in efec~
thot regulate tFe new "“attomat ¢ equipment,’ is a tronics and who give much cred t
promising fiele f the future. IFs stili uncrowded, 1o their DTl training.

There's time 1o qet in on the ground floor if you GET INTERESTING
getnow. NEW BOOKLET

NO PREVIOUS TECHNICAL TRAINING NEEDED  The interesting story of *'Auto-
Many men 7 © 55, rejordiess of present jeb, mation and YOU™ is yours for

even men withaut previcus tedhnical training or the asking. Simply fill in .
advanced educorion, can train far good jots in mail the coupon. See how
Avtomation Elecronics. DeVry Technical Institute DeVry's training programs
offers effective woining in you- own home with moy prepare YOU for a start
movies, plenty ¢t practicl eqLipment and easy-  in this coming new tield.
to-read texts. Or get ail of your raining in De¥ry’s

large well-egquipged trainir g laberatories in Chicogo o SER, »

y

... one af the firest of its kind! iuev“‘
WE HELP YOU GET STARTED IN THE FIELD " Technical

When you've campleted the DI training, you'll
have the know-jow —the pracical troining you
need to hold down a good job iz Automation. Our
effective Empleyment Service will help you get

Institute-

DeVRY TECHNICAL INSTITUTE, Dept. PE-10-AM
4141 Belmont Aveiue, Chicago 41, [l

1 would like turther informotion obout the newer Electronic opportun-

National Home ities in AUTOMATION, afso facts on how you may help me fo prepore.

|
i
Member of l
t
|
|

Study Council
= Name_ . _ Age_
i 1 4 Pleate Priat
- Street. . Apt
DEVRY TECHHICAL IHSTITUTE
CHICAGO 41, ILLINOIS City __7Zone__State

FORMERLY 1040 ®TI's training is available in Canada
D:FOREST'S TRAINING, (NC.

L---—-—‘—

~N
Bl
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New EMC
Model 209

TUBE TESTER ;..

30

REJUVENATOR"

“YOU CAN HOLD THIS MINIATURIZED INSTRUMENT

IN ONE HAND . ... o revolutionary new development,

it gives fast, absolutely accurate checks for tube

quality, shorts, leakages, continuity, and opens on

all modern and future tubes...uses standard

emission test for quick readings on modern, 315,”

plastic meter . . . flexible switching system prevents

obsolescence. This professional instrument also’

rejuvenates picture tubes with the Mode! (RA

(Picture Tube Test Adaptor)* . .. specially designed

by advanced engineering technigues, its handy size

(6%5" x 714" x 4”) mukes it ideal for home calls.”

EMC Mode! 209

(as ilfustrated in Hammertone metal case)$35.90
g In oak carrying case 38.50
?‘ Kit form 25.90

1l Complete with plastic-covered, detailed

instruction book and tube listings.

I *EMC Model CRA
E (Picture Tube Adaptor) 4.50

e e ——— —

me full technical information about

209 and a complete catalog of other EMC
Instruments. PE-10
NAME. . S
STREET -

CTy. _ STATE

'ELECTRONIC MEASUREMENTS COmP.
28D LAFAYETTE STREET'

Mc NEW YORK 12. NEW YORK

EXPORT DEPY -.370 BROADWAY N. Y. 13, N.'Y,

readers who wmight misunderstand the term, it
refers to wmiethods of electronically intercepting
phone messages wilhout direct connections to the
phone. We feel that there are a lot of potential
misuses for phowne paiches and would rather not
publish  plans on constructing lhem.

Radiotelephone Mix-Up

W We rcad with interest the article by Elbert
Robberson in your August issue called “You Can
Phone From Your Boat”” However, I would
like to point out that the equipment shown on

page 93 and described as being produced by the

Raytheon Co. is actually RCA Radiomarine’s
ET-8059 “Golden Sentry.”

K. V. Haves

New York, N.Y.

Help for Mr. Grenier

In answer to “How to Make the Invisible

Visible,” I would suggest rubbing the tube en-

velope in one’s hair. Sometimes a very light coat

of oil and dust will make the numbers on the
tube legible when held up to the light.

Curis BeEpNarek, K2RAG

Cambrice Heights, N.Y.

B If vou use the old method of breathing on
the tube, I suggest that it be put into a freezer
or refrigerator beforehand. This cooling of the
tube will make the numbers legible if the process
is repeated several times.
Jan McMILLaN
Orangeville, Ont.

Almost without exception, it is possible to
make tube numbers legible by simply dying the
tube in common iodine. On extraordinarily bad
tubes, good results can be obtained by heating
iodine crystals in a test tube and letting the
fumes bathe the tube in question.
MeroN R. StanNLEv
Nokomis, TII.

The methods wmentioned above seem to be
agreed upon by a large number of our readers.
Our thanks to the many who did wrile in and
whose lctters or cards we were unable to mention
due to space limitations.

Instructions Wanted

| ™ T have an old Model 501 Supreme tube tester

and have lost the instruction papers. The manu-
facturers have been unable to replace them since

Always say you saw it in—POPULAR ELECTRONICS
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.lbin the Thousands of Central-Trained Technicians

Now Enjoying HIGH-PAY CAREERS in...

Central Graduates!

No matter what you're doing now . . . whether
you've ever had previous technical experience or
not, you can begin richt now to prepare for a
great career in these fascinating, rewarding fields!

Capitalize on the fact that Central's nationally
recognized, proven training methods, top instruc-
tors and long record of educational achievement
have put Central-traived men_ in high demand
throughout America! . . . that Central's graduates
are periodically interviewed and employed by
many of the Country’s foremost industrial giants
and leading employers of electronies specialists.
Hundreds of radio and TV stations look to Central
as a reliable source for competent, thoroughly
trained technicians . . . and the nation’s major
airlines and aircraft manufacturers have hired
hundreds of Central-trained technicians for im-
portant communications and electronics positions.

3 Proven Training Plans

1. HOME STUDY COURSE (with 9 kits of equipment)—
Qualifes you for diploma, FCC license exam, and a variety
of electronics jobs (or transfer into advanced resident
training).

2. HOME STUDY—RESIDENT COURSE (with 9 kits of equip-
ment)—Ilome study, followed by short period of resident
trainicg, Qualifies you for diploma, FCC license exam, and
a wide variety of positions (or continue with advanced resi-
dent training). An ECPD-aceredited engineering technician
progran.

3. FULL RESIDENT COURSE—=Qualifies you fur Associate of
Science (A.S.) degree and top-pay employment opportunities
as Electronics Engineering Technician. An ECPD-accredited
engineering technician program. Part-time employment
opportunities available for students while training.

October, 1956

Ovtstanding Employment
Oppeortunities Open to

How Central’s ‘‘Progressive Plan*’
Will Pay Off for YOU!

Central's complete, accredited training 15 de-
signed to get you the technical job you want
. . . in the shortest possible time! Through
Central's “Progressive Plan” of study, as you
complete each phase of training your earning
capacity goes higher! How far “up the ladder”’
vou want to go is entirely up to you. A few
short weeks of training prepares you for cer-
tain basic johs. Then, with every additional
phase of training you complete, you qualify
for more advanced types of positions that
command higher salaries. You can settle for
anv of a wide variety of well-paid, worthwhile
jobs along the line . . . or you can use Central’s
complete training to advance right up to the
top-level, lop-pay positions! Don't limil your-
self! Get the facts on Central's complefe train-
ing. Mail the coupon today!

C | aff
VETERANS cooroved vnder 6.1 il

|

1
I
i
|
I
|
I
I
|
b

YOUR FUTURE |
N
ELECTRONICS

Mail Coupon for
FREE BOOK

CENTRAL TECHNICAL INSTITUTE

t
1644 Wyandotte St. |

Dept. A-106

Kansas City 8, Missouri —“""_I
Tell me more about how you can qualify me for a high-
pay Electronics career. :
Name. Age I
Address Phone e
City, State .County B — l
If Korean vet., give approx. discharge date J
——— e — —— ——— s S — s o
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V-O-MA Multimeter Kit
MODEL M-1

"POCKETESTER"

Build a Unit We
Manufactured by the
Thousands for the Army

COMPARE

THESE FEATURES
Complete with cable
harnesses
1% Resistors—precut and
bent
Simple, easy assembly
Test leads included
Sturdy Vinyl Carrying Case
Dual Calor Meter Scale
Military Accuracy Assured

14 VERSATILE RANGES MEASURE
VOLTAGE: 0.2-5000 Volts AC-DC
RESISTANCE: 1-500,000 Ohms
CURRENT: 0.2-100 Milliamperes

ATTENTION ELECTRICIANS: NEW—UNIQUE
MODEL M-2

"POWERTESTER"
DESIGNED TO TEST ALL POWER CIRCUITS

CLIP ON AMPERE PROBE AND TEST LEADS
STURDY VINYL CARRYING CASE INCLUDEO

® 3 AC-DC Voltage Ranges . I}'tTop |
Measure 1-500 Volts posl oy
® 3 Current Ranges $59§g
Measure 0.1-50 Amperes NET

® 3 Resistance Ranges Assembled,
wired and
Measure 0.2-1,000,000 Ohms tested

Manufacturers.of qual-
ity uranium explora-
tion and electronic

Encineening  cwiement
Box 1701 Station P

CURPURATIUN Grand Junction, Colo.
My Check___Money order____for s _enclosed. 1
Please send prepaid M-l Kits_ M-2. Send
C.0.D. (Not prepaid) .
NAME = S o —— B
ADDRESS_ — e —
ciry ZONE___STATE 1

32

this model is no longer in production. Can any-
one lend me a set of instructions so that I can
copy them?
RicHARD MATZNER
Rt.#1, Box 599Z
Ft. Worth, Texas

Pen Pals

B Can vou put my name down for some pen
pals interested in SWL'ng?

ArNOLD GREENFIELD

New York, N.VY.

Arnold, vouw'll find the newest member of the
Ziff-Davis publishing family vour answer. It is
called “PEN PALS” and will gppear on the news-
stands throughout the country on October 11th.
It will contain 1500 names of people interested
in ham radio, tape correspondence, photography,
etc. Each name and address rvepresents someone
who enjoys gelting and writing letters. Suggest
you stop and pick up a copy. You'll also see
some verv interesting feature articles by famous
personalities. 30}

OCTOBER IS ABC MONTH

N ALL PROBABILITY, most of our read-
ers will have noticed the “ABC” insigne
which appears on page 3 of each issue. As
some may know, it means that PoPULAR
ELECTRONICS is numbered among those mag-
azines which have qualified as members of
the Audit Bureau of Circulations. To a few
others, “ABC” and “Audit Bureau of Cir-
culations” may be meaningless technical
terms. Actually, they are very far from
that, and since October is “ABC Month,” we
have allocated space to tell you about this
insigne.

The ABC insigne is a measure of service
and a mark of integrity to both buyers and
sellers of advertising space, for it means
fairness and honorable dealing with ad-
vertisers and readers alike. Through the
Audit Bureau of Circulations, the adver-
tiser gains accurate information as to who
reads PorpuLar EvLEcTRONIcS. This informa-
tion is in the form of a net paid circulation
figure (an average over a short period or
small number of consecutive issues).

To gain circulation that will meet the
standards established by the unique non-
profit ABC, we must consistently publish a
magazine that is steadily bettering its ar-
ticles and features for the benefit of our
readers. Reader acceptance means more
newsstand buyers, more subscribers and
more renewals. If we are doing a thorough
and capable job, the ABC audit reports will
reflect our efforts with an increased paid
circulation figure.

PoruLAR ELECTRONICS is pleased to join
3700 advertisers, advertising agencies and
publishers displaying the ABC symbol—the
mark of integrity in reporting circulation

facts. 30l

Always say you saw it in—POPULAR ELECTRONICS



NOW! SAVE up to 50%

BUILD YOUR OWN

E-V HIGH FIDELITY
Speaker Enclosure

THE BARONET KIT. Phenomenal repro-
cucer for such sma'l size. This folded-
Forn corner enclosure 1s designed for
use with E-v Model SP8B 8-in. Radax
speaker. E-V T35 or 1358 Super Sonax
UHF driver can be added for a sep-
arate two-way system. Fimshed size:
23 in. high, 14 in. wide, 13 n. deep.
Shpg. wt. 24 1b

Model KD7 Net, $24.00

THE ARISTOCRAT KIT. Folded-horn cor-
ner enclosure designed for 12-in. speak-
ers and separate 2 and 3-way systems.
For use with Electro-Voice SP12 or
SP12B coaxial speakers, 12TRX or
12TRXB triaxial reproducers, and 108,
111 2-way and 108A, 111A 3-way sys-
tems. Smooth reproduction down to 35
cps, with remarkable purity and effi-
clency. Finished size: 29% in high,
19 n. wide, 15% in. deep. Shpg. wt.
37 Ib.

Model KD6 Net, $36.00

THE EMPIRE KIT. Economical, folded-
horn enclosure for use i a corner or
flat against one wall. Designed for
15-1n. speakers and separate 2 and
3-way systems. Particularly effective
when used with SP15B coaxial speaker,
15TRXB triaxial reproducer. or 116
2-way or 116A 3-way system. Recom
mended components tor Regency kit
may also be employed. Fimished size:
29% in high. 32 tn, wide, 16 in. geep.
Shpg wt. 45 Ib

Model KB5S Net, $48.00

EVERY PIECE PRECUT

in Ready-to-Fesemble KITS

Now vou can own an acoustically correct THE REGENCY KIT. Most popular low-
Electro-Voice high-fidelity folded-horn speaker boy style folded-horn enclosure that
los { h o . d can be used in corner or flat against
enclosure for your home music system and save up o T, e (1 Shes Conmen
to one-half! Build it vourself...seven models to response of any 15-n. speaker. Makes
choose from...wall types...corner types...{or ‘:V”hm“‘s';z”d"’;ﬁ% Veg'lfl‘g"ctoafeapl"’sd:‘;i’
u W - X -
full range loudspeaker... for separate two, LU
three and four-way speaker svstems.

er, 15TRX tniaxial reproducer or 114A
2.way or 1148 3-way system. Finished
size 29%g n. high, 33% in. wide, 19
in deep. Shpg. wt 70 Ib.

Mode! KD4 Net. $69.00

All parts are precut—ready to assemble. Exterior
surfaces are clear-grained birch. Easy. step-by-step
inst ructions shew vou how to “Do-it-Yourself”

THE CENTURION KIT. Four-way sysiem
folded-horn, corner enclosure Uses ex-
clusive E-Vv W' type single-path in-
direct radiator for propagation of ex-
tended bass. Sealed cavity behind 15
in low-frequency driver cone promotes
superlative transient response. subdues
cone excursions. fowers distortion. For
use with E-V Model 105 or Model 117
package of driver components Finished
size. 4218 n. fugh, 29 n. wide, 22V2

Beautiful furnifure finish is easily obhtained with
an E-V Finishing Kit.* E-V Decorative Trim Kit*
adds the final touch. (*Available separately.)

- ElecthoYores

in. deep. Shpg. wt. 75 Ib.
ELECTRO-VOICE INC. ¢ BUCHANAN, MICH. Model D3 Net, $79.00
THE PATRICIAN 1V KIT. An interior THE GEORGIAN KIT. An interior as-

sembly kit that <creates authentic
Khipsch indirect radiator type corner
tolded-horn hass section for 15 in.
iy speaker system  [xceeded 1n
range only by the Palrician 1v. For
use with E-v Mode! 105 or Model 117
package of d-way driver components.
tor builtsn nstallations or to be
decorated as you choose. Finished
size. 38V n high, 263 n. wide,

221 n. deep. Shpg. wt. 88 Ib.
Model KD2 Net, $58.00

assembly kit for those desiting the
hnest This aupmented design of lhe
Khpsch corner lolded-horn bass sec
tion dehivers an added full octave ol
bas Designed tur use with -V
tudel  1u3C Patnician IV four-way
driver components  for builtan 1n
tallations or to be decorated as you
choose Fimished size. 5742z in. high,
330, in wide, 2678 m deep Shpg
wi 150 b,

Mode! KD1 Net, $99.00

See your £-V Hi-F;
Distributor for
Construction Books
and K-D Kits

—or write for

Bulletin 211. E610
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E NOW! custom Install
)
|
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TRAINED MEN NEEDED!

BIG PAY!—~GOOD FUTURE!
[ DIESEL [J ELECTRONICS

O auTto [0 AUTOMATION

NEVER BEFORE has the opportunity been so good
for the properly trained mechanic and techni-
cian to step into BIG PAY POSITIONS with
rapid advancement and future security virtually
assured.
YOUR SUCCESS depends on the quality of train.
mg you receive. and the reputation of the
school you attend,
YOUR GUARANTEE we are giving the best in
mechanical and technical training is proved by
the fact.. . we have a waiting list of good pay
positions for our graduates, with leading com-
panies throughout the United States.
RESIDENT SHOP TRAINING is easier and costs less
than you may think! We provide you with
housing and part-time jobs while in school,
plus free nation-wide placement service for
graduates,

Check subject abave in which you are interested and mail for

your own Hi-Fi Recorder
Low Cost! Plugs into any amplifier & speaker

- ——— e ———

Staff OK Tested by
Tape Recording Magazine

|

|

]

|

I Tape mechanism has sensational UniMagic control, I

2-speed record and plavback, instant, automatic l

hraking, special record-plavback and erase heads. |

Matching preamplifier—Response: 50-12000 cps |
+3db, signal-noise ratio 47 dbh. Professional con-

trols include illuminated VU recording meter. :

|

!

|

I

!

!

Finished in brushed copper and jet black. Carries
famous Pentron warranty. TM-56 tape mechanism
$89.95 list. P-4 preamplifier $79.95 list.

Write for FREE Bulletin . . . Name of Nearest Dealer!

&

Veteran Approved
16268, Grlnd, St l_ouis 4, Mo.

Nome . Age
Street
R Town Zone

The Pentron Corporation
767 S. Tripp Ave.

Stote_____ Chicago 24, IIi.

Canada: Atlas Radio, Ltd., Toranto

» First & Only g}
AT LAS T/ one Book Gives You ALL The Facts On ALL "4 Book of is Kindi

TRANSISTORS '

I TRANSISTOR

|rcuir I‘“"dhook

_k.- H—";ETT"

Completely Covers Every Transistor Made . . . Diagrams
Over 200 Different Circuits . . . Eliminates Guesswork!

Now. for the first time, you can get full facts on every type of transistor clrcult
-—all from one bookl Completely covers control circuits amplifiers. receivers,
test instruments, wiring techniques, special purpose circuits and much more
430 fact-packed pages: more than 200 circuit diagrams: dozens of how-to-do-it
illustrations. Coyne's new TRANSISTOR CIRCUIT HANDROOK is a quick, easy
on-the-job reference book that covers in full detail just about every type of
application involving transistors——the tinv, amazingly versatile successor o
vacuilm tuhes. Every major transistor manufacturer bas contributed circuit
and component data to this book.

YOURS ON 7 DAY FREE TRIAL!

You must see Coyne's TRANSISTOR CIRCUIT HANDBOOK to helieve that one
book can contain such complete. easy-to-understand information. So we'll send
you a copy for FRFEE trial! Send no money. Just mail the coupon. TRANSISTOR
HANDBOOK will he rushed to vou at once. After 7 days, send either $4.95
(plus postage) or return the book and owe nothing. Send coupon TODAY!

IR oo«
FREE TRIAL OFFER COUPON

ALL THESE FACTS
IN ONE VOLUME!

- Transistor Construction. &
yoes .
. Techninues, Careof Transistors
. Transistor Componenta
Amplifier:
. Qsoillaturs =
. Specisl Purposs Cireyita
. Andio Usea of Transistors
. Transistor R. F. Application
. Tranaisor Test Instrumenta
. Controla nnd Gndgets
. Tranaistor Cliaracteristics
nd Mra.
e . Dohnitions & Design Formula
Educational-Book Publishing Division . Specinl Techniques, New Where Fmployed ;
1] Check here if vou are enclosing §4.95. We pay l
tage.

Developmenta
COYNE ELECTRICAL SCHOOL [PESSWR it Mo SRl e D S T

506 S. Paulina t.. Dept. ICFET Chicago 12, Hi. - =3 B |
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Educational Book Publishing Division

COYNE ELECTRICAL SCHOOL, Dept. A6-PE

500 S. Paulina St., Chicago 12, IIf

0. K.! Rush yvour complete new <“TRANSISTOR
CIRCUIT HANDBOOK' for 7 davs' FREE TRIAL
per your offer.

great 0
HARDBOOK

arner, Jr.. OF 1

Garnew. inorities on,
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“LIVING SOUND” IS YOURS TO ENJOY

WITH NORELCO C‘f’gg;%@f

FULL RESONANCE TWIN-CONE SPEAKERS

High fidelity and tonal qualities associated with
expensive multi-unit speaker systems—
are similarly produced with new
Norelco FRS Twin-Cone Speakers.

Norelco's exclusive Twin Cones are made from
specially selected and matched materials —
operated from the same magnet and voice coll
—some covering an extremely wide range

up te 20,000 c/s. Norelco's twin-cones are always in
phase and operate in harmony— providing the same

degree of efficiency under all conditions.

Unequalled manufacturing precision and quality is
inherent in all Norelco speakers. All component
materials — including magnets, wire and even

cone materials—are manufactured and assembled
by Philips to suit a specific speaker design.

Many sizes in standard impedances are available

from your dealer or send to Dept. N 10 today for
more details. Norelco FRS speakers are
priced from $59.98 to $9.90 audiophile net.

Add to...and improve any sound system

with /Voreko

/%fe/co ‘FULL RESONANCE SPEAKERS

”ﬂ ®
/ NORTH AMERICAN PHILIPS CO., INC.,~100 East 42nd Street, New York 17, N. Y.
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Become an ’

Engineering Technician at ‘
MSOE in Milwaukee l

o
G].} COMMUNICATIONS
2 (RADIO-TELEVISION) ’

&,; ELECTRICAL
) POWER

Industries need five technicians for every
professional engineer—and there is a critical
shortage of both. Top jobs are waiting for
well-trained men. Join the engineering team!

MSOE’s unique educational program of
technical institute and collegiate engineering
courses offers you step by step advancement.
You can become a qualified engineering
technician in 18 months, ready to begin
your career in industry. Or you may
continue your studies, without loss of time
or credit, to earn a Bachelor of Science
degree in electrical engineering in 36 to 42
months. Prepare yourself for the opportunities
ahead in one of these MSOE courses:

ENGINEERING TECHNICIAN
COURSES:

Electronics Communications
(radio-television) — 18 mos.
Electrical Power — 18 mos.
ELECTRICAL ENGINEERING
B. S. DEGREE COURSES:

Communications option — 36 mos.
Power option — 36 mos.

MSOE also offers courses in mechanical
engineering and technology.

MSOE's complete, modern facilities include
specialized technical laboratories and
equipment, visual aid theater, and amateur
radio station. Fully accredited technical |
institute courses approved for veterans;
50.000 former students; excellent placement
record for graduates.

4 TERM OPENINGS YEARLY
JANUARY, APRIL, JULY, SEPTEMBER

Clip and Mail Today!

MILWAUKEE

SCHOOL OF ENGINEERING

Dept. FE-1056, 1025 N. Milwaukee St. MS-37
Milwaukee 1, Wisconsin
Please send free information on:
] Comunicutions ] Industriul
Ruadio-"Teleyision ] Electrical Power
Name Age.
Address.

City and State..........

If veleran, give discharge date.

|
l
tlectronics |
|
l
|

BOOKSHEI.F

"SIMPLIFIED RADIO SERVICING BY
COMPARISON METHOD'" by M. N. Beit-
man. Published by Supreme Publications,
1760 Balsam Rd., Highland Park, IlIl. 92
pages. Paper bound. Price, $1.50.

The author’s ‘“‘comparison method” for
servicing receivers is a ‘‘quickie” technique
based on an acquaintance with basic circuit
types. This manual outlines the procedures
and presents schematics, tube diagrams,
and related data on a number of represen-
tative circuits. The approach is “practical”
with little mention of theory or mathe-
matics.

Recommended: as an aid to beginning
service technicians.

ASC U U it
"AMPLITUDE MODULATION" by Alex-
ander Schure. Published by John F. Rider
Publisher, Inc., 480 Canal St., New York 13,
N. Y. 64 pages. Paper bound. Price, $1.25.

Basic principles and circuitry for trans-
mitting amplitude-modulated radio signals
arc explained in this book, another in the
publisher’s “Electronic Technology Series.”
Topics covered include plate, grid and
cathode modulation, and AM checking and
monitoring.

Recommended: for technicians and stu-
dents as a handy reference guide.

ASS T GO a6
“"HI-FI SPEAKER SYSTEMS'" published by
Jensen Manufacturing Co.,, 6601 South
Laramie Ave., Chicago 38, Ill. 36 pages.
Paper bound. Price. 50 cents.

Plans and descriptions for 18 Jensen
speaker systems, including enclosures, are
presented in this manual. Suggestions for
specific uses of one type or another are
given to help the audiophile chose a system
that meets his own needs. More than a
mere listing of Jensen components and kits,
this manual contains much “do-it-yourself”
data.

Recommended : for hi-fi'ers who want to
build their own speuaker systems.

AR S uS S
"APPLIED AUTOMATION" edited by

James R. Custer. Published by Chilton Co.
Publishers, Chestnut & 56 Sts., Philadelphia

SN
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cabinart

That’s sig 1t!Bcw you cor

buv g losdspeaker enclozure

in kit foam ~hether you a-e

a do-it-pou-selferor a
don’t-dc-ityoursdfer. ha mo e

messing with sael ac, furriture

sta'n, varnish, wond put-y,

rags anc the red of the gsokum

. . .this time youw rzally n2ed

onky a scre~dsive- to assembiz a

sugerb piece cf czbinetarork

witn that supren ely proSessional

< CABINARI" Ziaeh. Eacl enc osure
zomes with every dulsid2 piece pre-finished
in beaut ful hnand--ubbed koriva o- mahogany
veneers, Th2 assabled < ts ane cksolutery
ind stingJisnakle trom th2ir workd-famous
factory-assamblaz "CABINART'’
counterparts. Bes- of all, “he woney you
would othe ‘wize spend ¢ finizhing

too s and meteria s more -hanmakes up
the price di*‘esenze betwaen o
pre-finishec kit and an crfinisted kit,

Mode! PFK-300
{pfK=Pre-Finished Kit}
Pre-finished kit version of he
REBEL 3, CABINART's famo s
Klipsch-designed cofner ho'n far 154
speaker systems, Response down
to nearly 30 cps.

Shipping Wt. 61 lbs. 372,80 et
Model K-3, unfinished kit v=rsICn
of same_._. s 9.50 ret

Model FFX-500
pfK==Pre F nished K 1}

re-finish:d } & version of the REBEL §,

the extra- :ompact C/BINART corner horg
designed Wy F:ul Kligsch for 8

and 12~ saeaker systems,

Shipisg Weigh 34 Ibs. $36.00 net

Model KR-3, factory- assemtled 3nd Model KR-3, f otory- SsemMed and
finished version of same...99.00 net finished versicn of same _.$48.00 net
Mode! K-5 Lnfinishes kl(

version of sire..... 1$24.00 net

Mode FFK-120/15(
{s X =Frr Finishe1 Kit)
Pre-fitisted kit virsion of the REBEL 4,

Paul Klpach-desigred CABINART corne” hora
for 12 ¢ 15 speaker systems.

P=X-12(, bor 12 whofer &rivars:

S pp ng Weight ¢Z ths $48.07 ret
Mbdel k-12, unfinis ved kit $36 0w ret
Model kR-3/12, faczory- -aisembled

aid fnswed versicn of sare___.$69.0C =t

PrX-13C, ®r 157 weofar #rivers;

Maodel >-610/630

Pre {1 -hed versions of the
CABINART Pt 61/618 kits {foided
corne romns) for 12 and 15
gakers respectively.

-], for I2” speakers:

Shipping W 39 bs. $29.95 net

Shipp n3 Jeight 4€ Ibs.. " $58.00 et

Mode: £-5, unfin shed k t $42.00 et version o ;lmse1 thsnllshe::el:
Model FR-1/15, faczory-assembled ”

aud fnsed vers on of same.___._$87.0( ret Shlnnlngﬂv 39 ?;,5 ’sz%eg;e"r:t

Aedet 63, Lntinished kit
Version o. same. $23.95 net

. ...and don't forget—
cablna" CABINART can supply you with 16 other hi-fi kits, 22 kinds of equipment
cabinets, 4 matched speakes systems and 20 different hi-fi accessories.

bi
DY o1 » ] [ =1 4 |

CABINART FUPNLTURE IS MANUFACTURED BY 6 & H W0OD PEDDYCIS COMPANY, 99 NCRTH 11 ST, BROOKLYN 11, N. ¥.
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39, Pa. 268 pages. Cloth hound. Price, $7.50.

This book is a collection of articles orig-
inally published in the magazine dutomo-
five Industries. Dealing with various phases
of automation as applied to the manufac-
ture of cars, the book addresses itself
chiefly to the industrial engineer and
describes in detail equipment used to make
and automatically assemble parts. Elec-
tronic controls are also discussed.

Recommended: as a treatisc on special-
ized aspects of automation.

LSS

"AUDEL'S TELEVISION SERVICE MAN-
UAL" by Edwin P. Anderson. Published
by Theo. Audel & Co., 49 West 23 St., New
York 10, N. Y. 434 pages. Cloth bound.
Price, §2.00.

A publisher known for guidebooks and
manuals covering various technical and in-
dustrial fields, Audel has brought out an
excellent volume on TV sets. The approach
is generally from the point of view of the
practicing technician, but a goodly amount
of theory is included in the form of discus-
sions and schematic diagrams.

Plenty of *“solid” information is packed
into this lean volume. Basicallv a manual
to aid in the diagnosis and correcting of TV
receiver faults, it includes valuable data on
many closely related fields, such as master
antenna systems, broadcasting, and color

o ey

The newest hobby under the sun!

BUILD THIS

SOLAR POWERED

RADIO!

and maiy other sun-powered electronic,
electrical and photometric devices featuring

International Rectifier Corporation SUN BATTERIES !

Everyone — from the beginner with a basic understanding of electrical work to the experienced pro-
fessional engineer—can build this pocket-size portable radio—powered by the sun! No batteries
—not even an On-0ff switch. All you need is sunshine! The basis for this radio is the International
B2M Sun Battery. This unit is a scientific, accurate, precision-made photovoltaic instrument that
directly converts tight into electrical energy. This radio is just one of many devices you can build
powered by solar energy. You have read about this new field of science. Be among the first in

$]50

this newest hobby. Put the sun to work for you!
THIS NEW BOOK TELLS YOU ALL ABOUT SUN BATTERIES — PHOTO-
CELLS—AND HOW TO USE THEM. Packed with information and
applications, this illustraled book shows wiring, diagrams and
plans —every detail necessary to build many interesting devices.
: THIS IS THE FAMOUS B2M SUN BATTERY
§  YOU'VE READ ABOUT. Widely used in experi-
I ments, this unit in bright sunlight (10,000
} it. candles) will defiver 2 miliiamperes at
I 250 mullivolts under optimum conditions: will
i last indefinitely with proper care. A $2.50
| value foronly........ TR $1.50

television. The text is clearly written; illus-
trations are abundant; the glossary at the
end is highly useful; and the price is right!
Recommended: to technicians working
with—or interested in-—television.

A S "

"ALLIED'S ELECTRONICS DATA HAND-
BOOK" published by Allied Radio Corp.,
100 North Western Ave., Chicago 80, IIl.
64 pages. Paper bound. Price, 35 cents.

This book is a collection of the most-often
needed formulas and data used in radio and
industrial electronics. Material is arranged
for maximum convenience as a reference
guide. Diagrams, tables, charts, and an in-
dex add to the book’s usefulness.

Recommended: for experimenters and
technicians at all levels.

Economy Yacuum-Tube Voltmeter (June, 1956,

page 47): In the wiring and pictorial
schematics, the “Ohms Test Lead” is con-
nected to the wrong side of the battery B1.
In both instances, this lead should be con-
nected directly to the plus side of the bat-
tery and disconnected from the negative
side. —30~

Detign Cour'esy Science
& zime

—Lx .
A
T | r
| S mE——— 250 % - 1MEG, 3 WaTT
=
GROUND

A

svoatTeRy
4+ B2MCELLS 1N SERIES

FREE

GET THE B2M SUN BATTERY AND ALL OTHER
COMPONENTS REQUIRED AT LEADING ELEC.
TRONIC PARTS DISTRIBUTORS EVERYWHERE.
W your favorite distributor doesn't feature
the B2M Sun Battery send check or money
order to

International Rectifier Corporation
El Segundo, California

Comptete plans for building
this radio. At your elec-
tronic parts distributor.

SPECIAL OFFER, The book and the B2M Sun Battery for only $2.85 at your distributor

Always say you saw it in—POPULAR ELECTRONICS



PIONEER ACHIEVEMENTS

1925 — the first “corner” speaker system...1927 —the first multi-diaphragm system for
highs and lows...1928 —the first commercial electronic cartridge and tone-arm...1935
— the first “radjal-slot” speaker system, etc. ALLINVENTED BY MAXIMILIAN WEIL,
who holds over 260 patents — and whose know-how created the new achievement described

" NEW CONCEPT

TONE-ARM ENGINEERING

NG — the ““Blue Chip” Compass-Pivoted Tone-Arm in KIT form—
and at HALF price!

new superior performance -with any cariridge

IAUDAX KT-12: <
12 Tone-Arm KIT, $1455 NET... f
Factory-assembled, $24.00 NET
AUDAX KT-16:

16" Tone-Arm KIT, $1755 NET.
Factory-assembled, $30.00 NET

The time-tested “Blue Chip”
Audax HF-16 ($30.00 Net) is
acknowledged by all as the finest and
most efficient tone-arm. Now the new KT-16
Tone-Arm — greatly superior to the HF-16 —is
available to you in KIT form — at HALF price.

You do-it-yourself with no
tools other then g nail-fle or
small screwdriver,

The new KT models are the crowning
achievement of a quarter-century of constant refinement
and re-engineering of the very first commercial electronic pickup
arm (Audax 1928) ...to the fewest possible parts. It is this very nth degree
engineered simplicity that makes the new KT Tone-Arms possible.*

Not only does this structural simplicity eliminate tone-arm distortion. But it is also

the very reason why you yourself can assemble these arms in about 20 minutes. And -

it is your built-in assurance that after assembly they will be, in EVERY respect, as fine as the
factory-assembled units...and save you 50%!

rm———————— e e e e e — e
| | utMosT smpLICITY A NS LEADING SEHSUMER AUDAK COMPANY, Att.: Mr. P. :
| OF CONSTRUCTION! ESHINCRORGANIZATION 500 Fifth Avenus, New York 36

| No springs to cause fatigue distortion, no B'B‘:‘edc':.Q ,',“do' predecessor HE-16 in the *Send me FREE your $1.00, 22-page. 1956 |
| spuricus responsas. You ossemble it in A 2 ""'“' Naw. tha new KT Tone- referance guide. "ELECTRONIC PHONO 1
J obout 20 minutes — you save 50% — ond rmsiorelgrgatly “supesior. FACTS” — by pioneer Maximilion Woil, |
| | you are CERTAIN it is o4 RIGHT and FINE i
| o3 the factory-ossembled unit! Sae them Everything considered, no Nome. . ... ..,. 1
| of your deoler. (If shipped from New York tone arm equals the new Au- Address. .. oo |
| CV'Y.. add 25¢). Write for FREE reference guide dax KT—regardless of price! |
| — fill out the coupen. City ...Zone State.

Mdloze

&)doben 1956

Fine andio-electonic apparatus for 35 years

AUDAK COMPANY, 500 Fifth Avenue, New York 36, N. Y.
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‘ TZIH1L; 88 Withers st., Biiyn.,N. Y.
Show me HOW TO SAVE 50% on Llaboratory Preci-
sion test instruments & Hi-Fi. Send FREE catalog &
ATALOG name of neighborhood EICO Distributor.

PE-10

SAVES YOU 50% on your [T
TEST INSTRUMENT & HI-FI COSTS [Emi . Zone.. State. ...

50 KITS & WIRED MODELS to choose from ! 1672 3t i w55 oEDL s CF I3 AL TR

™ 1000 Ohms/Volt

Home, car, TV,

app“ance repa|rs 4 NEW! PEAK-to-PEAK

VACUUM TUBE

MULTIMETER
#sa0  NEW VOLTMETER YTvh
REDI-TESTER #m #232 & UNI-PROBE #536
° (pat. pend.)
S | KIT $25.95 pat. pe
KIT $12.95 >
WIRED $15.95 6’ WIRED $39.95 KIT $29.95 KIT $12.90
WIRED $49.95 WIRED $14.90

PERFORMANCE-PROVED by TV manufacturers, electronic schools
and over 100,000 Servicemen. OVER | _MILLION 'in use today!

5" PUSH- PULL
.‘%!

INEW! (OLOR &
@

SCOPE #4128 BLACK-&-WHITE
KIT $44.95 S-MC TV | u CONDUCTANCE
oa:::\ @
WIRED $79.95 y SCOPE #460 ~ i oot : TUBE &
Lowest-priced Y G KIT $79.95 TUBE TESTER He25 TRANSISTOR TESTER
professional Scope] 313 : %
WIRED $129.50 § KIT $34.95 WIRED $49.95 KIT $69.95  WIRED $109.95

YOU BUILD EICO KITS in ONE evening,
but — they LASI a LIFETIME.’

@"*.5 "
j Ultra-Linear TR RF-AF SIGNAL
N HIGH - ol GeNeraTOR
FREAMPLIFIER #HF61 ‘
FIDELTY 1 i1 52495 wikep '37.95 AUDIO (Ee e @ #320

#HF20 AMPLIFIEK
KIT $49.95 WIRED $79.95

GENERATOR #377
KIT $31.95 WIRED $49.95

with Power Supply:
KIT $29.95 WIRED $44.95

KIT $19.95 WIRED $29.95

1000 Ohms/Volt

. MULTIMETER
RF-AF SIGNAL | S| TV-FM SWEEP 4556
GENERATOR £324 "’9 ‘@] GENERATOR {4%2"" METER)
360 =X
| (150 ke to 435 mat) o sa0s # b | MLTISIONL TRACER 105 KIT $16.90
KIT $26.95  WIRED $39.95 A5 WIREDSAIS E yirsie9s  wiRep $20.95 § WIRED $23.50

EXCLUSIVE 5-WAY GUARANTEE on components, instructions,
performance — and LIFETIME service and calibration!

Test radio, hearing aid ||~ RETMA Res. Sub.

K - flashlight,” photo-fiash
6v &2y : ! elect'r%mc peqounl:vmgrs:t Box #1100
BATTERY . (¥ i batteries: KIT $5.95 WIRED $9.95

SELIMINATOR & d :
CHARGER R.C BRIDGE & RCL

KIT $29.95 WIRED $38.95 COMPARATOR #9508
KIT $19.95 WIRED $29.95 KIT $9.95 WIRED $12.95 KIT $5.95 WIRED $9.95

BATTERY TESTER

e
#584 [:, 2 {mm Cap. Sub.
il Box #1120
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By
NORMAN EISENBERG

Feature Editor
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N TIIE FIRST PART of our story on hi-fi
H “specialty” records, we discussed several
The non-musical or “pure”
sounds recorded on these discs raise a
pointed question for the hi-fi listener:
“Isn’t there some way of testing and/or
demonstrating my hi-fi system without re-
sorting to sound for its own sake? I like
music!”

Music and Audiology. The answer,
rising like an echo from the sonic context
of audio laboratories, is good news for
record collectors of all bents and tastes.
The recording industry, for some time now,
has demonstrated its ability to record mu-
sic with the same range and accuracy that
characterizes the test records.

This is hest illustrated by a number of
recent releases. Both the recorded mate-
rial and the accompanying program notes
deal with sound in terms of good music.

test records.*

One which arrived too late for inclusion last month is
London's Microgrovve Frequency Test Record (LL-738).
This is a recoru.ng of frequency tones from 40 to 15,000
cycles. The sie-by-step tone gradations can provide an
accurate listen.ng check on how well a hi-fi system re-
produces those tanes. They can also be used for detect-
g resonant points in the system’s response, making
adjusrments  on amplifier contrals, checking  speaker
crossover puints, taking meter readings. ete.

October, 1956

Use these spetially
made records to show

off your sound system

-“;'w.% ensirute Your Hi-Fi

Cover photo by Maynard Frank Wolfe; equipment courtesy Harvey Radlo Co.

These records also let you in on some of
the “trade secrets’” of recording, such as
reverberation time, microphoning, and fre-
quency skewing. Musical selections tell
their own stories, abetted by carefully
worded comments — spoken, written, or
sometimes both.

One of the most ambitious, and success-
ful, of this type of record is Vox’s This Is
High Fidelity (VOX DL-130). Practically
a short course in audio, this disc strikes
a neat balance between technical data and
musical performances. Tones from 15,000
cycles down to 30 cycles are included, as
well as examples of intermodulation dis-
tortion, resonances, etc. But, mostly, the
record lets its musical examples do the job,
with a “now-and-then” commentary by a
well-informed narrator to help guide you
through the grooves. If hi-fi enthusiasts
find learning audio technology somewhat
like taking a pill, this record will certainly
provide the sugar-coating for it. The most
uninformed listener should get something
out of it with no pain and a good deal of
pleasure.

New Program Notes.
this idea—with an added

Something of
new twist—is
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Behind the scenes at Audiophile Records. Technician's lab is as much a part of hi-fi recording as
is the musician's studio. Performances are taped. After editing, tape is used to cut master disc.

used in two of Westminster’s productions:
High Fidelity Demonstration record
(DRB), and Check and Double Check
(TRC). In these records, the practice of
“indicated listening” is brought to the level
of an art itself, with very careful explana-
tions for the musical selections. These
printed notes help you judge whether or
not your phono system is doing the job it
should. And while making this judgment,
you really enjoy yourself, for both DRB
and TRC contain samples of some of the
best of Westminster’s superb repertoire of
recorded music.

In addition to uninterrupted musical
sclections, DRB contains announced fre-
quency tones from 40 to 15,000 cycles, dem-
onstrations of controlled ranges, of defini-
tion, and of instrumental color.

TRC, more elaborate, contains frequency
tones with instructions on how to listen
to them to check for wow, correct equal-
ization, peaks, stylus adjustment, and cor-
rect control settings. The music is chosen
to demonstrate—and simultaneously check
—your system’s handling of such items as
dynamic range, transient response, tonal
balance, hall acoustics, etc. In each case,
the printed information makes listening
easy and edifyving.

War Horses and Adventures. Another
contribution to the music-audiology type of
record is the High Fidelity Demonstration
Record issued by Urania (URLP-7084).
This disc is short on test tones, long on
music—mostly Wagner. A few old, {amil-
iar ‘“‘war horses” like Ponchielli’s Dance
o/ the Hours are carefully groomed :ond
raced in good form around the m  o-
grooves for some clean. pleasant listening.

A little bit of everytlhing is included in

4z

RCA Victor’'s An Adventure in High Fidel-
ity (LM-1802). Main feature of this record
is an original composition by Robert Rus-
sell Bennett. Performed by the NBC Sym-
phony Orchestra with the composer con-
ducting, this piece does a lot of sonic
exploring, with excursions to the very low-
est and highest reaches of the orchestra.
Other features of this pressing include a
unique demonstration of the sound of each
instrument, and a varied program of classi-
cal and popular selections, with a printed
guide telling what to listen for in each
section.

Tidbits and Specials. Enough of a
variety is included on Capitol's Further
Studies in High Fidelity (SAL-9027) to
please hi-fi fans of any musical bent. One
side contains popular selections including
representative works by some of the best
artists currently in vogue, such as Les
Paul, Yma Sumac, and Billy May. The
other side includes choice tidbits from six
composers, covering the range from a
Brahms chamber work to the full-bodied
contrapuntal vigor of a dance from Stra-
vinsky’s Rite of Spring. Every piece is su-
perbly played and recorded. Again, printed
program notes provide perceptive remarks
on the recording techniques used and cor-
rect listening techniques—f{rom a musical
as well as hi-fi standpoint.

As a tribute to Mozart, Vanguard has
issued—for this year of the composer’s bi-
centennial—a special pressing of two of his
best-known works, the Symphony No. 40
i G Minor, and the serenade Eine Kkleine
Nuchtmusik. There is no technical data
supplied with this release, but Vanguard
lists it as a “demonstration record.” Justly
so: it is a combination hi-fi showpiece as

POPULAR ELECTRONICS



well as a splendid reading (Felix Prohaska
and the Vienna State Orchestra). Charac-
terized by its “transparent”’ string work,
this record may well serve as an introduc-
tion to the charm, grace, wit, and power
of Mozart’s music.

The [ull, clean sound of the small jazz
combo has long becen recognized as a re-
cordist’s dream: easy to record well, and
nicely suited for playback in average-size
rooms. Audiophile Records, Inc. has done
a good deal in this area, in addition to
their classical releases. Typical is Dixie-
lund Jazz (AP-1) and Traditional Juzz
(AP-34). AP-1 is sirictly for the connois-
seur both in recording technigue (78-rpm
microgroove; look out for tracking trou-
bles on the ordinary record player!) and
in the off-beat numbers. The music is
played with vigor and enthusiasm by six
artists headed by Harry Blons.

AP-34 contains more familiar Dixieland
on a more familiar kind of disc (long-play-
ing microgroove). Here, Doc Evans and
his band, with Knocky Parker on piano,
produce a rcal foot-beating session. In-
cluded is a performance of what is probably
the most sensational rendition on vinylite
ol When the Suints Go Marching In. No
tests are included on these records, other
then the implied one of your rig’'s ability
to play them.

Drumming Up Trade. Percussion in-
struments have proven a wonderful source
of test and show-off sounds for recording.
Aside from the interest that most people
have in these fascinaling instruments, the
dozens of assorted bang-gadgets in a full
orchestra can provide a field day of exam-
ples of frequency range, transient response,
tracking, and other qualities sought after
by the audiophile.

Two new releases attest to this interest.
Angel's Bell, Drum and Cymbal (ANG-
35269) features Saul Goodman, first tympa-
nist and head of the percussion section of
the N.Y. Philharmonic-Symphony in what
is virtually a short course in drum sounds
and their uses. Everything on this disc is
clean and brilliant; the triangles will tinkle
about your head, the bass drum will rock
your floor; the gong will rattle your win-
dows. (Of course, you can turn the volume
down and save the house.) The flip side
contains, among other things, a special ar-
rangement for percussion of Saint-Saens’
Danse Macabre in which Goodman plays
14 instruments. Multiple track recording
did the trick here, and very neatly too.

Vox's Spotlight on Percussion (DL 180)
is sensational in its sound, encyclopedic in
its scope, and luxurious in its presentation.
Most of the heavy swinging is handled by
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Tympani technique is demonstrated
by Saul Goodman, Angel Records

star. His 'Bell, Drum, and
Cymbal" and Arnold Gold-
berg's "Sgotlight on
Percussion’  {Vox)

mix music with

audiology.

Arnold Goldberg, chief percussionist with
the New York City Ballet Orchestra and
the Little Orchestra Society. No less than

61 instruments are hit, rattled, scraped,
hammered, shaken, or otherwise vibrated
by Mr. Goldberg, including some rarely
heard—or heard of—such as the “‘crotales,”
a set of ancient cymbals. There are some
mulliple track recording tricks on this
pressing too, which emphasize the versatil-
ity of percussion instruments as (ull-
fledged music makers in their own right.

The jazz section of this release was re-
corded at a one-man jam session in which
Kenny Clarke put his tom-toms, cymbals,
and assorted drums through the paces of
a wild first run which no one, including
Clarke, had heard before. The results are
exciting to hear and will provide a good
workout for any hi-fi system.

The Pipes That Please. L.ong the acme
of attainment among audiophiles, the or-
gan has the widest range and the most
awe-inspiring dynamics of all the instru-
ments. What's more, some of the world’s
most beautilul music has been written for
the organ. New organ recordings attract
hi-fi enthusiasts like new highways draw
motorists—they're at once a challenge and
a source of deep enjoyment.

Two excellent examples of the

(Continued on page 131)

“big
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Radio in Helmet

UILT INTO the soldier's

helmet is a transistorized,
two-way voice radio. The com-
plete set (shown in the photo
inset) weighs only a pound, yet
has a range up to one mile.
When not in use, the micro-
phone slips easily out of sight.
Developed to facilitate commu-
nication between squad mem-
hers, the device also has civil-
ian applications; it can be used
by policemen, fire fighters, or
construction workers,

"Check Tube Slmpllﬁes Serwcmg of TV Receivers

TELEVISION receiver “check tube”
which can be used to test virtually
any TV receiver or 10” to 27" picture tube
has been announced by Sylvania Electric
Products Inc. Designated as the 8XP4, the
tube is an 81%” rectangular picture tube

80-Foot
Tube?

¥ 6o IDIGGEST 1it-

tle tube” is
General Electric's
description of the
80-foot water tow-
er built at the
company’s new
tube factory under
construction at
Owensboro, Ky.
The 200,000-gallon
water tower was
built to the pro-
portions of a
6BK7, a v.h.f. tube
used in TV sets.
This miniature
tube is about two
. inches long.

featuring automatic self- focusing. Its par-
allel-mounted electron gun eliminates the
need for an ion trap. Shown at the left in
a rack for servicing a chassis, the SXP4
may be employed in receivers designed for
either magnetic or electrostatic-focus
tubes. Its deflection angle of 90° makes it
suitable for testing nearly all types and
sizes of picture tubes, including portable
types. No external conductive coating is
used, thus eliminating the need for *‘dis-
charging” the tube before handling.

Back-Seat Flying

HE COCKPIT below is “a plane within

a plane.” Installed in main cabin of T-29
airliner, controls enable second pilot to
take over once regular pilot has aircraft
aloft. Developed at FHughes Aircraft, this
electronic system enables test pilots to fly
as if they were actually in an F-102 jet.

L
E .
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By Rafe Gibbs

Q' EVENTY SCIENTISTS, federal and

state forestry officials sat recently in
the Borah Little Theatre at the University
of Idaho, and gazed at an ordinary tele-
vision set. They had come to watch a dem-
onstration of the “eyes” of television on
forest fires—a development destined to rev-
olutionize both fire spotting and fighting
in the nation’s forests.

The scene on the TV screen showed the
great expanse of timber on the Thatuna
Range of Northern Idaho. Just timber . . .

then smoke . .. a gray ribbon spiraling
above the pine and tamarack.
“Fire sighted . . .” boomed a voice over

a loudspeaker in the theatre. The voice did
not come through an ordinary television
speaker. Originating at a Forest Service

lookout tower high on Moscow Mountain,

it came via a microwave radio link.
A man in the theatre spoke into a hand
microphone: “Give us a close-up look.”
And promptly the TV camera in the dis-
tant lookout station zoomed down with a
probing view of the fire—a fire that had
been set for purposes of the demonstration.
The experts were intrigued. Leaving the
theatre, they wound up the mountain side
in a car caravan to see the TV and micro-
wave equipment at the lookout station.
What they saw in the theatre and on the
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Lookout statiors have beck-
oned to many a youth as sum-
mer homes (top). Now sci-
entists are conmsidering them
as homes for TV equipment
to fight forest fires. High
in a lookout station, the
camera's long-range ''eyes"
can observe such dangerous
factors as wind shift, and
give added protection to the
man on the fire line (left).

% U.S, Forest Service Phato
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Portable antennas like the one at left
can be easily and quickly set up in differ-
ent mountain locations for fire spotting.

man watcher . . . only TV cameras would
be on duty, panning back and forth over
the terrain.

Forest rangers would spend their days
and nights watching the battery of TV
screens- but no “Hopalong” or ‘‘Howdy-
Doody.” If a fire were spotted on one of
the screens, the particular roving camera
would be electronically halted or reversed
for pinpoint study of location and scope.
Then crews would be dispatched to fight
the fire.

“In the actual fighting of forest fires,
the television camera can do a better job
than the human lookout aided by binocu-
lars or telescope” said Professor Lloyd
Craine of the University of Idaho. *“The
camera, with a powerful 12-inch lens,
brings out good detail at 15 miles. Wind
shifts can be easily spotted, giving added
protection to fire fighters in danger of be-
mountain top, however, was only the be- ing overrun by a blaze.”
ginning. In the demonstration, the equip- Richard G. Cunningham, field engineer
ment in the tower was operated manually for Kay Lab, San Diego, Calif., pointed out

. but it can be operated electronically. that TV “eyes” are sensitive to infrared
In the not-too-distant future, hundreds of rays, which would make the detection Sys-
forest lookout stations may have no hu- tem practical for night operations. 30~

Electronic Eye for Blind PBX Operufors

TINY, light-sensitive phototransistor fitted like a

thimble enables a blind person to earn a living as
a switchboard cperator. At the usual PBX switch-
board, a buzz is heard and a lamp lights up along the
rows of jacks when a call comes in. The blind oper-
ator, hearing the buzz, runs a hand along the row of
lamps. On reaching the lighted lamp, she hears a
signal through this new Bell Laboratories device, tell-
ing her that she has found the place for plugging in
the patch cord. From then on she completes the con-
nection by her trained sense of touch. This new de-
velopment may open up many jobs for the blind.

TV Cameras Probe Watery Depihs

MERICAN TV viewers recently ex-

plored 50 feet under the surface into
the mouth of a subterranean river in Sil-
ver Springs, Florida, courtesy NBC's live
telecast on its Sunday afternoon “Wide,
Wide World” show. Photo at left is a typ-
ical view from the dramatic sequence
filmed under water and transmitted to the
nation.

The special underwater TV camera
equipment was built by Pye Ltd. of Cam-
bridge, England. According to Douglas Al-
lanson, Pye engineer, underwater TV can
be used in spots where a diver might he
imperiled, and is proving an invaluable aid
to all underwater operations, including sal-
vage and scientific research.
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By
PAUL HARVEY

How to Build a Dry Battery Rejuvenator

N THIS DAY of transistorized equip-

ment, portable radios, Geiger counters,
metal locators, and radio control, reclama-
tion of dry cells and dry batteries has be-
come an economic necessity. Since the life
of either a single ccll or a battery of cells
may be substantially extended by using
carefully controlled equipment and judi-
cious charging techniques, the initial in-
vestment in the- components required to
make the charger described here is well
worth while.

Designed to cover a range of from 1.5
volts to 90 volts, this little unit will handle
anything from a penlite cell or a tiny
hearing aid battery up to the large com-
binations found in portable radios.

Special Features. The worst mistake
one can make in using a dry battery
charger is to exceed the maximum safe
charging rate for the battery in question.
In this circuit, a milliammeter is connect-
ed permanently in series with the battery
to insure the proper charging rate.

Positive automatic protection against
overloads and short circuits is incorporat-
ed in this rejuvenator. The application of
excessive voltage endangers hoth the bat-
tery and the meter unless such protection
is included. Any charging current above
approximately 6.5 ma., in this circuit, pulls
in an overload relay having an electrical
latch-in feature which kills the circuit un-
til it is manually reset. Overload is in-
stantly signaled by a red pilot light.

Also built into the circuit is an isolation
transformer to prevent possible shocks,
and a series crystal diode (CR/) that pre-
vents reverse current flow or the battery
discharging through the charger.

Construction. A 4" x5 x6" case will
house the whole works. The additional help
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This unit recharges anything
from a tiny penlite cell up to

large portable radio batteries

of a small open-end aluminum chassis
(measuring 3% " x 4" x 1%2") makes the fin-
ished product compact and professional-
Jooking. Once you are certain that all the
parts you are going to use will fit the chas-
sis, the panel holes should be drilled or cut
to size.

When the panel is finished, plan the
parts layout on the chassis. Mount the en-
closed relay RL1I and the isolation trans-
tormer 71 on the top surface. This particu-
lar relay was selected because it makes
the wiring considerably easier. The dust-
proof cover insures long, trouble-free op-
eration.

After all parts are mounted, wire the
chassis components before securing the
chassis to the panel. Finish as much of
this wiring as possible before you finally
mount the chassis in the cabinet. Soldering
is more difficult once chassis is in place.

Testing. Before applying power, use
your ohmmeter to locate possible short cir-
cuits. For instance, be sure that the a.c.
line goes only to the switch S and the
primary winding of the isolation trans-
former, check the resistance across C1 to
find possible shorts, and re-examine the
polarity of C1 and C2 to see that they fol-
low the instructions in the schematic dia-
gram.

With switch 81 in the “off” position, plug
the unit into a suitable 117-volt a.c. re-
ceptacle. Neither pilot light should glow
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nor should the meter show a deflection.
Now insert one test lead into the common
jack (black) and one into the low termi-
nal (red). Set both output voltage con-
trols (R2 and R3) at zero (fully counter-
clockwise) and switch S7 to the “on” po-
sition. The green pilot light should glow
but the meter should continue to read
zero. Short-circuit the test leads to each
other and gradually advance the low con-
trol potentiometer while observing the
meter. You should be able to reach 5 ma.
of current easily.

Return the low control to zero and turn
S1 off. Plug the red test lead into the high
terminal, leaving the black lead in the

common jack. Reset the high potentiom-
eter to about half-scale. Now flip 81 on.
The meter needle should start to deflect,
then you should hear a muted click— the
overload relay pulling in—and the pilot
lights should change over from green to
red. At the same instant, the meter should
at once drop to zero. When the switch is
turned off momentarily, you should hear
the relay open. If the switch is again
turned on, the process should repeat itself.
This shows that the overload circuit is
functioning properly.

Finally, test the charger on any bat-
teries you happen to have around. Celis or
battieries between 1% volts and 15 volts

A )
\ ',"\\
l
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are connected between low (+) and comi-
mon (—), those from 221. volts to 90 volts
between high (+) and common (—). You
should be able to run the current from a
small value to 5 milliamperes or more.
Using the Charger. The chemistry of
dry batteries does not permit rapid re-
charging, nor can the life of this kind of
power unit compare with lead-acid storage
cells. Increased life is possible only when
charging is carried on with reasonable
care. The first thing to remember is that
the absolute maximum charging rate is 5
ma, and even this should be confined to
the larger types of low-voltage batteries.
(Continued on page 126)

Cl—16-utd., 150-valt electrolytic capacitor

C2 - 8-utd.. 150-voit electrolytic capacitor

CR1—Germanium rectifier (G.E. IN93)

MI1—0-10 ma. d.c. meter, 214" round face

PL1, PL2--6.3-volt pilot light assembly, screw
base, with I red and | green lamp (Drake
#208)

R1—22-ohm, 2-watt carbon resistor

R2--10,000-ohm, 4-watt wire-wound potentiom-
eter

R3--5000-ohm, 4-watt wire-wound potentiom-
eter

RL]—-5000-ohm coil, enclosed-type, d.p.d.t. re-
lay (Potter and Brumfield Type KCP-11)

S1--Standard s.p.s.t. “‘on-off”” switch

SR1-65-ma. selenium rectifier

Ti. Isolation transformer, 1:1 ratio, 30-ma.
secondary, 6.3 volts @ .6 amp. {Stancor
PA8412, Halldorson P9102. or Akrad T.103)

1—6" x 5" x 4" aluminum case with grey ham-
mertone finish (similar to ICA Flexi-mount
#29442)

1—3%" x 44" x 14" aluminum, open-end chas-
sis (similar to ICA miniature #29079)

3—Large 3-way output terminals, with insulat-
ing shoulders, to take banana plugs. spade
lugs, or pin tips

211/ pointer-type black Bakelite knobs for
1" shatt

1—Line cord and plug for 120-volt a.c. circuits

2. -Insulated banana plugs. one red, one black

2- Insulated alligator clips, one red, one black

2. -Test cords. one red, one black, each about

Two views of cpen-end chassis. Top view identi-
fies enclosed-type relay RLI, isolation transformer
TI, meter MI, and potentiometers R2 and R3.
Underchassis view shows placement of selenium rec-
tifier SRI, resistar RI, end capacitors Cl and C2

3’ long

o SoMMON Dl+ + ,tY_\\ — ‘
Mi O-I0MA
CR1
cLQW
Wiring details for ‘i
the battery rejuvena- (}HIGH i, L 4 w7,
tor are shown in the SRI 10K |
schematic  diagram R +
at right. Complete T 22 n {
parts list for the unit
appears above. At > Ci) |+ c2
left is the pictorial = epfa.  Sptd
diagram which shows il
you how to hook I
up the various parts.
NOTE

> RELAY RLI PLUGS

g SOCRET NOMBERS

© REFER TO SOCKET

LUG NUMBERS
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TV Helps Make Jets

NE MAN does what formerly took two

by using TV to line up a jig. The jig
guides production workers at Republic
Aviation in making identical copies of air-
craft subassemblies. In this closed-circuit
system, the TV camera automatically
“looks” through the telescope while the
operator positions the contour plate by lin-
ing up the cross-hair patterns as they ap-
pear on the screen. The system provides
sharper images than most home TV sets.
Yet the camera weighs only 5 pounds and
the monitor 16 pounds. Both are portable.
Money and time are expected to be saved.

New "Maggie"
EW VERSATILITY for
the magnetron—a vac-
uum tube famous for its
use in wartime radar— has
been announced by the Gen-
eral Electric Research Lab-
oratory. Discovery of magne-
tron ‘voltage-tuning” has
extended the use of the “maggie”
in new types of microwave relay
systems, counter measures, altim-
eters, electronic test equipment, FM
communications, and telemetering.
Tubes operate at u.h.f. wavelengths.

Stratospheric TV on Film

MALL ENOUGH TO be taken aloft to

the stratosphere in a jet aircraft is
Philco's new TV camera shown at the loft.
Two unmanned cameras and transmitters
may be used to relay TV pictures from
extremely high altitudes to a ground con-
trol point. At the receiver, a special sys-
tem photographs the TV picture onto 35-
mm. film. This film can be processed in
one minute and then used to project an
aerial view on theater-size TV screens to
aid in aerial reconnaissance.

Seismographs Adapted to Track Hurricane

‘VHEN FUTURE hurricanes come whirling and raging up from
the Caribbean, the University of Florida is going to whistle
at them with the aid of special electronic equipment. The
closer they get to the University, the higher in pitch will
be the whistle—until it becomes inaudible to the human ear.
Source of the whistle is a novel arrangement of two seis- §
mographs. Normally used for detecting and record- .
ing earthquakes, these devices are being applied to
detect and track hurricanes. A pair of the sensitive
instruments will act as a team at a fixed station.
Several such stations, using triangulation, will locate
the hurricane. Shown at right is university professor
William F. Fagen, who developed the system.

e
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HERE has been an increasing interest

shown in *“long-wave’” DX’ing during the
past few months. Have you tried it yet?
Perhaps, like many others, you feel that
you don't have enough information regard-
ing the activities of stations operating on
long wave. It is the purpose of this article
to tell the prospective “long-waver” about
the various possibilities of this band for
DX’ing.

Another obstacle to long-wave DX'ing
has heen the difliculty in obtaining equip-
ment suitable to the needs of the average
DX’er. Construction details on a simple
regenerative receiver and a simple convert-
er are scheduled to appear in the November
and December issues of POP’tronics. Watch
for them!

What You Need to Knocw. “Long
wave’’ Is considered as ranging from 10 kec.
to 535 ke. This over-all band is subdivided
into segments, each containing stations op-
erating in different commmunications serv-
ices. The main divisions of the band ave
listed in Table 1. Interspaced between 150
ke. and 535 ke. are about eighty-five broad-
casting stations located in Europe and Asia.

It must be rernembered that most long-

Typical @SL cards received from long-wave
stations. The top one was prepared by au.hor,
filled in and retfurned by the station he heard.
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Antenna inciallation at the U. S. Naval Radio Sta-

ter “‘call sign.” These letrers are transmut-
ted very slowly and can be copied down in
the form of actual "‘dots” and “dashes’ lor
translation from Morse later. Marine radio-
beacons, on the other hand, do not transmit
the “A-N" signals, but repeat their call
sign continuously. A marine radiobeacon’s
call sign consists o!f anywhere from one to
four letters and/or numbers.

For those DX’ers who are fortunate
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