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THE 1 AND ONLY

8"' TRIAXIAL SPEAKER—
MODEL 308
o

BY

No other speaker like it! An 8" 3.-way speaker—ideal for
hi-fi installatians where space is at @ premium and quality is
not to be compromised. Response dawn to betier than 50
cycles, provided by voice coil and diaphragm operated with
the exclusive University Alnico-5 "W magnet. Rich, full-bodied
mid-range is achieved through the use of the patented "Diffusi-
cone’ section of the unit, crossing over at 1,000 cycles. The high
frequency reproducer, a compression driver unit wide ongle
tweeter which extends to 15,000 cycles, crosses over electrically
at 5,000 cycles. Impedance 8 ohms, power capacity 25 watls

s 2ND TO NONE—
THE MODEL 312 TRIAXIAL

L .
BY IT's A

3 -WAY WONDER—

4 A new advonce by University in the 12'' field. Full range MODEL 315 TRIAXIAL

response from 40 cycles to inaudibility. Employs the Py
g “Diffusicone’’ principle for full-bodied mid-range and the BY

HF-206 Super Tweeter for clean, brilliant highs. Built-in
L/C network and “"bolance™ control permit you to adjust
tonal quolity to your own listening tostes. All-Alnico-5
exclusive University “"W' magnet and duroluminum
voice coil suspension in woofer section results in deep
and highly efficient bass response. 8 ohms impedance,
25 wotts power copocity.

Reproduces the entire ronge, from 30 cycles to inoudi-
bility with such amazing clority and presence thot the
superiority of tais unit is readily obvious. Built around the
sensational C15W woofer assembly, mid-range is pro-
vided by the patented “Diffusicone’ device, while the
clean and brilliant highs are reproduced by a compression
driver unit with wide angle horn through an L/C electrical
network crossing over at 5,000 cycles. Impe-
dance 8 ohms, power copacity 50 watts,

.
Custam Design Far Ww Speaker Systems

Fine Speaker Enclasures Engineered To Acaustically Enhance
The Performanice Of University Speakers ... Tostefully Styled Ta
Complement The Decor Of Your Home Rather Than Dcminate It

Mf@ Engineering Suseriority .

Proven by Years of Acceptance

EN-153

The best features of rear horn loading,

phaseinversion, and direct radiation are

integrated to result in a highly efficlent, % - Model 6200 Extended Range Speaker
extended range enclosure capable af § Full bodied response to beyond 10,000 cycles
unusual power handling capacity and / makes it ideal for radio, TV and phono appli-
excellent transient response. Ideaily cations. Excellent basic wnit. E_igh' ohms
svited for the Model 312 or Model 315 impedance, 25 walts power capoacity.

Trioxiolspeokers, ar any of the other fine
12"’ ar 15’' University speakers. Avaii-
able in cherry or blond mahogany ot no

o o
axtra cost, or unfinished. Diftusicone—8’ and 12" Coaxial Speakers

Exclusive potented "'Diffusicone’’ design with
1000-cycle mechanleol crosgover resultsin full
fidelity anywhere in the room ... #ull undis-
torted response without loss of highs at listen-
ing points progressively off speaker axis. Eight
ohms impedance, 25 watts power capatcity.

The EN-15 comes equipped with adapter
boards for ting 2 or 3-way i
tions of Un.versity woofers and tweasters,

EN-8

Utilizes a combination of rear horn loading for
unexcelled power handling and distortion con-
trol, ond tuned horn mouth for phase inverter
action for increased bass efficiency. The perfect
enclosure for the Model 308 Trioxial speaker
or Diffusicone-8. Available in cherry or blond
mahogany at no extra cost, or in unfinished
mohogany.

The EN-B has cut-out for University tweeters
for use with 8 woofer or other cones.

Model 6201 Dual Range System

Acknowledged as the industry’s finest value in
o high quality 12" loudspeaker. Complete with
coaxial tweeter driver and wide ongle horn, it
is one of the few true dual range systems in its
price class. Built-in L/C network and baslance
control. Eight ohms impedance, 25 watts power

o capacity.
i A
() For complete information on the entire University high fidelity line, write Desk 50
0% . sahens
80 SOUTH KENSICO AVENUE, WHITE PLAINS, NEW YORK
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BE A RADIO-TELEVISION TECHI_iICIAN

Americu’s Fast Growing lndustry
Offers You- a Bright Future

J. SMIYH, President,
N-"onal Radlo Institute,
has trained more men for
Radio-Television than any
other man, Our 40-h Year.

| Trained These Men

Extra Money In Spare Time
“‘Four months after enrolling ...
averaged $10 to $15 a week servie-
ing sets in spare time. Now have
{ull-time business.””—William
Weyde, Brooklyg, New York.

Chief Techniclan with Large Shop
“In a year | opened my full-time
radio shop NRI training qualified
me as Instructor during war Now
Chief Radio and TV Serviceman.”

ZP G Brogan, Lauisville. Ky ‘ TEI-EVISION is Mcklng
Good Jobs, Prosperity

Qust Jobi to Start Own Business
‘I decided to quit my job and do Radio, even without Pelevision is bigger
television work full time I love my than ever. 115 mxlhon home and auto

A work and am doing all right I'm radios and 3000 dio Broadcasting
nol just punching a time clock.” 13 SKWC interesting jobs to service
'm F Kline Cincinnati, Ohio {»rators engineers. NOW
ADD TELE ISION, 25 million TV
. Video Contral Engineer homes and the total growing rapidly.
"My position with WNBT is 200 Television stations on the a
video control engineer on the hundreds more under constructio
RCA color project. I owe a lot of Color Television soon to be a reality.
my success to your textbooks. All this adds up to good pay now, a
Warren Deem, Malverne, N. Y. bright future for men who qualify.

You Practice Broadcasting-Servicing
with Kits of Parts | Send

Nothing takes the place of practical expenence That's why NRI
.. training is based on learning by DOING. My training includes
spacially developed kits of parts you use to build equipment and get
4 practical experience on circuits common to both Radio and Tele-
vision. Shown a} lelt is the low power Broadcasting Transmitter you
build as part of my Com-
munications Course. Also
shown is modern Radio
you build as part of my
Servicing Course. My free
book tells about other
equipment you build. Mail
coupon. All equipment is

yours to keep.

AVAILABLE TO

VETERANS

UNDER Gl BILLS

“APPROVED MEMBER, HATIONAL HOME STUDY COUNCIL."

. Training PLUS opportunity is the
PERFECT COMBINATION for

' job security, advancement. When
| times are good, the trained man

makes the BETTER PAY, gets
PROMOTED. When jobs are scarce,
the trained man enjoys GREATER
SECURITY. NRI training can
help assure you and your family
more of the better things of life.

Start Soon to Make $10, $15
a Woek Extra Fixing Sets
An important benefit of my Radio-
Television training is that you can
start to cash in fast. I start sending
you special booklets that show you
how to fix sets the day you enroll.
Multitester you build with parts I
send helps you discover and correct
troubles, helps you make money
fixing neighbors’ sets in spare time
while training. Many NRI students
make $10, $15 2 week extra this way.
My training is practical, complew
You benefit by my 40 years’ experi-
ence training men at home. My well-

MR_ ). E. SMITH, President, Dept. SBD 4

Amerita’sus Growing Industry Offers You
( GOOD PAY - BRIGHT FUTURE - SECURITY

illustrated lessons give you basic
principles you need, and myskllltully
developed kits of parts “bring to
life”” things you learn from the lessons.

Find Out About This Tested Way
to Better Pay — Mail Coupon
Without obligating you in any way,
I'll send an Actual Lesson to prove
that my training is practlml thor-
ough. My 64-page book, “How to be
a Success in Radio-Television’; shows
what my: graduates are doing, earn

ing. It gives important facts about
your opportunities in Radio-Tele-
vision, tells about kits I furnish for
practical experience. You don't have
to leave home or give up your job to
take NRI course. You learn at home
in your spare t:me on terms as low as
$5 a month. Many of my graduates
make more than the total cost of my
training in just two weeks. Mall
coupon below now to J. E. SMITH,
President, Nationa] Radio Insti-
tute, Dept. SBD4, Washington 9,
D. C. Our 40tF Year.

Nationol Radio Institute, Washington 9, D. €.
¢ Mail me Sample Lesson and 64-page Book, FREE,
No salesman will call. Please write plainly.)

.e-Zone. . State.._.

: VETS iiiieee:

POPULAI ELECTRONICS is published {nlon!.hly by Ziff-Davis Publishing “Company., W ‘illiam B.
1, En:

1953) St., Chicago

Chairman of the Board (1948

tered as second class matter August 27, 1954 at t.he Post Office, Chieago, Illinois.

e
sussénlnnon RATES: One Year U.S. and possessions, and Canadgssii .00; Pau-Amexlcan Union Countries $3.50: all other foreign
countries $1.00.

February, 1955
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" TRAIN FOR A FUTURE IN

L ot

IT’S THE ACTUAL SHOP TRAINING AT
COYNE THAT MAKES THE DIFFERENCE!

Prepare quickly at Coyne for a career with c future!
Trained men are vitally needed now whether
17 or up to45.Get a better rating, if drafted— | APPROVED
an essential jobin industry,if notin A FIELD FOR

THAT OFFERS A REAL FUTURE. VETERANS

WE TRAIN YOU IN CHICAGO
Learn the easier, practical way at Coyne, on
real, full size equipment. No advanced education or previous
experience needed. You learn better the Coyne way.
Train in the shops of Coyne—where thousands of successful men
have trained for over 55 years—Covue is the largest, oldest, best
equipped school of its kind—established in Chicago in 1899.

FINANCE PLAN Enroll now. You may pay most of
tuition later. We have a special plan for men of draft age.

CLIP COUPON NOW for big new illustrated Coyne
book. No obligation; no salesman will call. Get vital facts now!

8.W. COOKE Prusident { [} N y FOUNOED 1899
ELECTRICAL SCHOOL

A TECHNICAL TRADE INSTITUTE CHARTERED NOT FOR PROFIT
00 S. PAULINA, CHICAG 2

5 0, Bept, 25.71-H
ELECTRICITY s RADIO & TELEVISION % REFRIGERATION % ELECTRONICS
February, 1955

AmericanRadinHietaory Com
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BIG FREE
BOOK

Check whether interested in CHICACO lw;
ELECTRICITY or TELEVISION= b
RADIO or both.

.-—- D SEm ees aae TS D N W W EED Gl WS

B. W. COOKE, President

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Ghicago 12, Ill., Dept. 25-1I-H
Send BIG FREE book aund details of youp

training offer, This does not obligate. me and no

salesman will call. I aminterested in:
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ITEMS OF INTEREST

This Month's Cover. . .. = =, W~ Ay T 8
Antenna from Steel Tape . ... ... . . .. . ..... .. 36
New Low Cost TV Towers Made of Alummum ....... 47
Solar Energy Operates Midget Transmitter = . . 47
Clothespins Provide Pair of ''Extra Hands'' . . 48
Aluminum Jaws Protect Work in Vise. . . .. .. 68
Simple Filter Blocks Interference to TV. . 79
R/C Carts Speed Loading in Warehouse — 80
Radio and TV Pioneers Meet .. . Ce....... 80
An Amazing Receiver. IR 1]
First Transistorized 20- Waﬂ Audao Amplaﬁer L 92
The Why of Hi-Fi........ .. ... .. . . .. .. 100
Hints on Buying U. S. Eqmpmeni Abroad ok s L]
Easily Made TV Lamp. . .. . . . . . ... ... 13
NEW PRODUCTS
New Theremin Makes Music Electronicelly. 36
{R. A. Moog Co., 5{-09 Parsons Blvd., Flushmg 55,

N.Y.)

Economical Kit Builds Hi-Fi AM Tuner .. 47
(Approved Electronic Insfrumen? Corp., 928 Broad-
way, New York [0, N, Y.)

Portable Radio for Loudspeaker or Headphone . 47
{Distributed by R. |. Mendels, Inc., 4] E. 42nd Sf
New York, N. Y.)

A New Receiver for Radio Control. . ... &5
{American Telasco Ltd., Hun?mg?on N. Y. )
A Portable Geiger Counter. ... . . .. &

(Technical Associates, 140 W. Providencia Ave.,
Burbank, Calif.)

If you are unable to find these listed products locally,
write direct to the manufacturers at the addresses given.
Also see the monthly review of new items of interest to
the electronic hobbyist in ""Tools & Gadgets'' appearing
on pages 93 and 94 of thisissue of POPULAR ELECTRONICS.

EME€ EXCLUSIVE

BASIC SERVICE SHOP TEST [SRCAXE-Trcige:
EQUIPMENT for only $G855* i eta ;

COMING NEXT MONTH
POPULAR ELECTRONICS

An Automatic Light Switch for the Home
A Frequency Meter Monitor for Ham

Stations
Power Supply
What We Hear
How to Add Extension Speaker

Plus More On

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

IN THIS MONTH’S

RADIO & TELEVISION NEWS

(February)

A Preselector for the SWL

“Mobile Meter” of Many Uses

A 60-watt “Ultra-Linear” Amplifier
Radio Licensing and the FCC

A “Universal” Counter
Intermodulation Distortion Tester

You get ALL
three of these
precision
instruments
...in this
sensational

offer! —

\
\," EMC model 106

Price of this individual unit

Model 106 (wired and
tested) $35.90 test

Accessory probes available

EMC model 500 R.F.
VTVM Signal Generator
Price of this individual unit
Model 500 (wired and

EMC model 208
Tube Tester
Price of this individual unit

Model 208 (wired and
29.75 tested

ed) $ 24.9,
Model 106 (in kit form) $23.90 Model 500 (in kit form)  $19.75 Picture tube adapter available

HOW TO GET IN ON THIS SENSATIONAL OFFERI!

Start your own service shop with professional precision test equipment at solid savings plus the free
Picture Tube Adaptor and Instrument Stands given in this special EMC offer.

Go to your favorite Jocal jobber, purchase the above three instruments (Models 106, 500, 208), mail the
K three enclosed guarantee cards to EMC and receive by return mail your free $6.46 worth of

valuable accessories. This is a limited offer so act TODAY!

Write Dept. PE-2 for new complete catalog of precision test equipment TODAY! otal price odels 106 arid 500-are no

E m ¢ ELECTRONIC MEASUREMENTS CORP. s an s prctse

280 LAFAYETTE STREET, NEW YORK 12. K. Y.

POPULAR ELECTRONICS
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INVENTORS

Leam how to protect your inveption. The U. S. Patent
Laws provide that any new and useful art, machine, article of
manufacture, or composition of matter, or any new and
useful improvement thereof, may be patented if the act of
invention is involved. Therefore, every inventor with a
valuable invention should take advantage of the Patent Laws
and proceed for patent protection in order to safequard
his rights.

A patent gives the inventor the exclusive right to prevent
others from making, using, or selling the invention claimed
in the patent for a period of seventeen years.

The Patent Laws were enacted for the benefit of the inventor
to give him protection for the features of his invention which
are patentable. These features must be properly and con-
cisely set forth and claimed in a formal application for patent,
in order to comply with the requirements of the Patent Laws.
For that reason, unless the inventor is familiar with patent
matters, he should engage a competent registered patent
attorney or agent to represent him. We are registered to
practice before the U. S. Patent Office and are prepared to
serve you in the handling of your patent matters.

A specially prepared booklet entitled ‘'‘Patent Guide for
the Inventor’’, centaining detailed information with respect
to patent protection and procedure, together with a “Record
of Invention” form will be promptly forwarded to you without
obligation upon request.

CLARENCE A. O'BRIEN & HARVEY JACOBSON

Registered Patent Attorneys
59-3 DISTRICT NATIONAL BUILDING
WASHINGTON 5, D. C.

February, 1955 ?
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| LONG-PLAYING 33% R.P. M. HIGH-FIDELITY |

/
[) MASTERPIECES

COMPLETE TO THE LAST NOTE! $ L0
NOT $1 EACH, BUT $1 FOR ALL 8!

SCHUBERT
Symphony No. 8
{"'Unfinished"’)

Zurich Tonhalle Orch.

Otto Ackermann, Cond.

BEETHOVEN
The Ruins of Athens
{March and Choir)

i Netherlands Phil.
= 1 Walter Goehr, Cond.

NOW you can get a real start BRAHMS
on a complete record collec- Academic Festival
tion. Yes, you get ALL EIGHT ove‘"un

of these great masterpleces —
complete to the last note —
for only $1.00!

Why We Make this
Amazing Offer

We were FORCED to make
this *give-away’” offer — for
only by putting our records in
your hands can we demon-
strate their wonderful quality
and extreme value. Performed
by internationally renowned
orchestras and artists. Cus-
tom-pressed on purest vinyl
plastic. Reproduced with a
tone fidelity encompassing
the entire range of human
hearing...50 to 15,000 cyclies!

Mail Coupon Now

As a Trial Member of the Mu-
sical Masterplece Society, you
are not obligated to ever buy
another record from us. You
do have the right to try —
free of charge —any of the
Society's monthly selections
you wish. You receive prior
notice of these and pay
nothing in advance. Those

Utrecht Symphony
Paul Hupperts, Cond.

MOZART
Piano Concerto in E Flat
Artur Balsam, piano
Winterthur Symphony
Otto Ackermann, Cond.

BACH
Totcata and Fugue in
D Minor
A. Schreiner; Organ of
the Tabernacle,
Salt Lake City

WAGNER

Die Meistersinger,

Prelude, Act 1
Zurich Tonhalle Orch.
Otto Ackermann, Cond.

DUKAS
Sorcerer’s Apprentice
Utrecht Symplony

Paul Hupperts, Cond.

MUSSORGSKY

Night on Bald Mountain
Netherlands Phil.
Walter Goehr, Cond.

you want are sent to you for
FREE trial. After 5 days, the
records you decide to keep are billed you at the low Mem-
bership Price of only $1.50 per disc (average playing time
40 minutes). You save 2/3 the usuel retail price! And, on
this sensational demonstration offer, you start your col-
lection with these EIGHT masterpieces for only $1. But
production capacity ‘limits our membership rolls; when
they are fllled this offer must be withdrawn. Avoid dis-
appeointment. Rush coupon with a dollar today!

Musical Masterpiece Society, Dept. 602
43 West 61st St., New York 23, N. Y.

ALL 8 MASTERPIECES=$1.00 I

I enclose $1.00 as complete payment. Please send me
ALL 8 of the masterpieces listed above and enroll me as a I
Trial Member.

1 will receive advance descriptions of future monthly I
selectlons. I may try any of these — free of charge —
without paying a penny in advance. I may reject any |
recording before or after I receive it, and may cancel my
trial membership at any time. I

In the future, for each selection I decide to keep. I will
pay special Member's Price of only $1.50 plus a few cents I
for shipping . ..saving 2/3 off the usual retail price! I

In Canada, address: 686 Bathurst St., Toronto 4. Om._l

® e eme——— e ———

This Month's Cover

NE of the world’s most fascinating

and worthwhile hobbies is amateur
radio. Proof of that statement lies in
the fact that “hamming” has captured
the imagination of such a diversified
group of people throughout the world.

The amateur roll-call includes all
age groups from 7-year-old first grad-
ers to the real *“old timers” in both
age and radio experience. Clergymen,
doctors, lawyers, showfolk, engineers,
students, Boy Scouts and Girl Scouts,
housewives, businessmen, and lots of
folks like you and me are proud holders
of coveted FCC “ham” licenses.

With the recently adopted Novice
ticket available, almost anyone can
qualify for his ham license. No matter
how limited the space for a “ham”
shack, you can get on the air.

This month’s issue carries several
articles of particular interest to the
ham or would-be ham, including a nos-
talgic piece “Return of the Prodigal
Ham” (page 88), construction details
on a compact unit, “Build this CW
Transmitter” (page 26) which is suit-
able as a “first transmitter”, and “Go-
ing on the Air” which is Part 5 of the
current “So You Want to Be a Ham”
series (page 53).

The amateur radio hobby can be as
elaborate or as simple as you wish,
you can operate with powers of less
than a watt or can pour hundreds of
watts into the ether; your equipment
can cost thousands of dollars or can be
built for less than 10 bucks! EbITOR

(Cover painting by Leo R. Summers)
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W Lc otone, BS, MA.
President, Rodio-Tele-
vision Training Asso-
ciation. Executive
Director, Pierce School
of Radio & Television.

TRAIN FOR A HIGH
NO PREVIOUS EXPERIE

Next to the atom and hydrogen bombs, the biggest and hundreds more to be built; more than 30 million
noise being made today is by the booming radio- sets in the country and sales increasing daily. By 1955
television-electronics industry. moderately priced color television sets will be on the
Now, while the boom is on in full force, is the time ™market and the color stampede will be on.

for you to think about how you can share in the high
pay and good job security that this ever-expanding field
offers to trained technicians.

All these facts mean that good jobs will be looking for
good men. You can be one of those men if you take
advantage of my training now — the same training that
Just figure it out for yourself. There are more than 400  has already prepared hundreds of men for syccessful
television broadcasting stations operating right now  careers in the radio-television-electronics field.

No experience necessary! You learn by practicing with professional equipment RADIO-FM-TV
I send you. Many of my graduates who now hold down good paying technicia TECHNICIAN
jobs started wilth only grammar school training. TRAINING

It ysu hove previous Armed Forces or civilian radio experience you <a
finish your troining several months earlier by taking my FM-TV Technician
seperr Course. Train ot home with kits of parts, plus equipment to build BIG SCREEN
fodle Receiver Ty RECEIVER. ALL FURNISHED AT NO EXTRA (OST!

After you finish your home study fraining in the Radio-FM-TV Technicion] EXTRA
Coursz or the FM-TV Technicion Course you get two weeks, 50 hours, o LABORATORY
intensive Laboratory work on modern electronic equipment af our associat _T:'E\wlvgkr
schoal in New York City, Pierce School of Radio & Television. W cry
THIS EXTRA TRAINING IS YOURS AT NO EXTRA (OST WHATSOEVER. My S IMLLN2 ¢l L)
courses are complete without this extra training, however. It is just an added| 4 cosT!
opportunity for review and practice.

RF Signa)
Gemerotor

My School futly approved to tratn vet-

-~

S ' erans under new Korean G.l. BHL
CW Toleghone r Y o
Teansmittar ' B Write discharge ate on coupon.
Combination Velimetsr- - —
Public Addiess System Ammeter-Ohmmeter Y u GET

LEARN BY DOING As part of your fraining, | give you enough equipment to TWESE FOUR
set up your own home laboratory and prepare for a BETTER PAY TV job. You build &

»
Het Radio Receiver, RF Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter,

ond keep o professional GIANT SCREEN TV RECEIVER complete with big picture
tube {designed and engineered to toke ony size up fo 21-inch) . . . also a Super- \
e el .

1

(-W Telephone Transmitter, ‘Public Address System, AC-DC Power Supply. Everything MAIL '"'"5[ COUPO,HN .’;IODAY'

supplied, including all tubes. JOssgeson Wi ed i

Mr. Leonard C. Lane, President
RADIO-TELEVISION TRAINING ASSOCIATION
$2 Eow 19th Strear, New York 3, N. ¥,

Oept. E-2.

EARN WHILE YOU LEARN Almost from the very start you con earn extra
money while learning by repairing radio-TV sets for friends and neighbors. Many of
my students eorn up fo $25 a weék . . . pay for their entire fraining from spare

time earnings . . . start their own profitable service business.

FREE FCC COACHING COURSE Qualifies you for Higher Pay! Given to all
my students AT NO EXTRA COST. Helps you quolify for the TOP JOBS in Radio-TV

Deor Mr. Lane: Moil me your NEW FREE BOOK, FREE SAMPLE LESSON, end
FREE ouds that will show me how ) can make 816 MONEY IN TELEVISION. §
understand 1 am under no obligetion and no salesmon will cell,

{PLEASE PRINT PLAINLY)

Nome. . Age.
that demond an FCC license! Full training and preparatian at home for your F(C
" Address.
license. °
City__ Zone. State,
. LA ] * * . I AM INTERESTED IN:
[ (Vg8 T )uumm\q mm [ Rodie-FM.TV Technician Course VEYERANSY
0 F-TY Technician Course e ite d:';‘"‘"““

52 ST 19th STREET e NEW YORK 3, N. Y.
Licensed by the State of New York ® Approved for Veteran Training

[0 1¥ Cameroman & Studio Technicion Course

-,
S Y L 1
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with

TRANSISTORS

How’d you like to experiment with a
circuit that gets its power from the
illumination in a room or from the
application of wet paper to a dime? Or
try experiments with radio, amplifier
or oscillator circuits?

You can, using a low cost Raytheon
CK722 Transistor and a few standard
parts probably available from your own
“‘junk’’ box. Information on how to
build these circuits is yours for the
asking. Simply write Department P3,
Buy low cost Raytheon CK722
Transistors from your local Raytheon
Tube Supplier.

RAYTHEON

Excollence en Ebvclronécs

RAYTHEON MFG. CO.

Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts
'RELIABLE SUBMINIATURE AND MINIATURE TUBES
SEMICONDJCTOR DIODES AND TRANSISTORS
NUCLEONIC TUBES
RECEIVING AND PICTURE TUBES « MICROWAVE TUBES

CK722

ETTERS

FROM OUR RE

THANK YOU KINDLY, SIR!

“l WANT to say your system of printing

the pictorial diagram opposite the
schematic has taught me more during the
two months of reading PoPULAR ELECTRON-
Ics than all the books I have scoured. It
is my hope you will continue this prac-
tice. . . .

ERS

Morgan P. Daniels, Jr.
Burlingame, Calif.

We sure will!

‘“} DISCOVERED your new publication
while perusing through the supply of
assorted periodicals at one of the corner
newsstands. I found that about a nine-
second flick through its pages was more
than a sufficient warranty for purchase
at the very unusual meagerness of twenty-
five cents. . . .”
A. M. Heosein
Yeadon, Pa.

Thank yow, A.M.H.! Letters like this are
still pouring into our offices. Welcome to
the ever-growing family of readers of
PopuLAr ELECTRONICS!

* k%

TV INFO REQUESTED
OW about some information on wave
traps for TV interference and how to
make TV boosters for both u.h.f. and v.h.f.
')U
Roger J. Pike
Montreal, Quebec

Thanks for the suggestions. We always
want to know what our readers would like
to see in POPULAR ELECTRONICS, One of our
writers hus been assigned to work on this
very subject, and material on it should
be forthcoming in the very near future.

* Kk x
A.C. BUZZERS
“IS THERE any buzzer that operates on
115 volts a.c.? I have tried getting
one but can’t seem to locate it.”
Hal Ronstard,
Evanston, Il

We've received several queries from
readers on this same point. Actually, we
never did recommend the wuse of a 115
volt a.c. buzzer. We have suggested bells
which are generally easier to come by.

| But for the record, there is the Edwards

POPULAR ELECTRONICS
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340A buzzer which is rated at 120 wvolts,
5 amps, 6 watts and lists for $19.00. On
the other hand, there is the Edwards 720
buzzer designed for only 6 wolts a.c. and
listing for §1.00. Another point: these
items are generally found in greater abund-
ance in electrical supply houses rather than
at radio parts jobbers. And, of course, items
rated at 120 volts can be used on a.c. lines
that supply 110, 115, or 117 volts.

* * K
CHANGE IN RELAY SERIES

“1 WENT around to a local jobber the

other day to pick up a Potter &

Brumfield plate circuit relay, 5000 ohms

LS series. The jobber told me that this com-

pany’s LS series had been changed to the

LB series. T have no reason to doubt the job-

ber but I thought I'd check with you peo-

ple on this. Have you heard anything
about it?”

Len Stammer

Boston, Mass.

The jobber was right! Potter & Brum-
field’s LS series has been replaced by their
LB series. Readers who are building any
units that call for such a relay in the LS
series are advised simply to revise LS to
read LB.

* Kk K
CORRECTION ON TUBE TYPE

TARTED out to build the pie-case radio
described in your December issue
(pages 50-51), but ran into trouble with
the tube you have down there. Your parts
list calls for a type 1S5, and the article
itself mentions a type 1S5. But according
to the ‘RCA Manual,” the 1S5 doesn’'t re-
semble the tube shown in your schematic.
I'd say the tube you show looks more like
a 1T4. Now, should it be a 1S5, and if so,
what are the connections for it? Or, can

another tube be used ?”
Victor Kingsbury
Edmonton, Alberta

We “goofed” on this one, und many alert
readers have called the mistake to our at-
tention. Reader Victor Kingsbury is quite
correct. the tube used in the actual set
described in our article was a type 1T},
and the pin connections shown on our
schematic are for the 1T4 and not for the
185. The simplest thing te do in bwilding
this set would be to substitute “1T}” for
“185” wherever mention is made of the
tube wused. Of course, other tube types
could also be wused, with proper connec-
tions.
simply by changing the connections shown
in the schematic as follcws: pin 3 be-
comes pin 4, and pin 2 becomes pin 5

Other tube types that could be used, with

February, 1955
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AULHED ck722

TRANSISTORS

for only $35° each
through your

RAYTHEON TUBE SUPPLIER
Only $3.50 opens up the world
of transistor circuitry for you. With
the inexpensive Raytheon CK722
Transistor there are dozens of
circuits you can build — learning
about transistors while you do it.

See your Raytheon Tube Supplier
about Raytheon CK722 Transistors.
He carries them in stock and

you’ll find him very helpful in
planning transistor experiments,

Excellonce in Eleclionics

RAYTHEON MFG. CO.

Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts
RELIABLE SUBMINIATURE AND MINIATURE TUBES
SEMICONDUCTOR DIODES AND TRANSISTORS
NUCLEONIC TUBES

| RECEIVING AND PICTURE TUBES » MICROWAVE TUBES
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— ALLIED

TV & RADIO CATALOG

THE COMPLETE ELECTRONIC SUPPLY GUIDE

308
VALUE-
PACKED
PAGES

Save on
Everything
in
Electronics

AR AN VRS AR
AT AN e T

WORLD'S
LARGEST
STOCKS

Everything for Experimenters,
Builders, Amateurs,
Servicemen, Engineers and
Hi-Fi Specialists

Send for ALLIED’s big 308-page
value-packed buying guide to
everything in TV, Radio and
Electronics! Largest selections
of custom TV chassis, anten-
nas and accessories; FM and
AM tuners; High Fidelity
systems and components;
recorders and phono equip-
ment; Amateur supplies; test
instruments; builders’ kits;
industrial electronic supplies
—plus the world’s largest
stocks of electronic parts,
tubes, tools and books. Save
on everything in Electronics
—send today for your FREE
1955 aLLiED Catalog.

vltra-modern facilities to SERVE YOU BEST

B ri ey Send for

FREE
ALLIED RADIO

Catalog

ALLIED RADIO CORP., Dept. 79-B-5
100 N. Western Ave., Chicago 80, ).

O Rush rFREE 1955 aLLIED 308-Page Catalog

Address

City. Zone. State

|

|

I

l Name.
|

1

L

the connections showon in the diagram are
the 1Th and the 1U}. Finally, a type 1U5
could be used, ulso following the connec-
tions shown on the schematic, and ignoring
the diode plate element (pitn ) included

in the 1U5.
* K* *
RESISTOR VS CHOKE IN FILTER -
“IN THE schematic for the phonograph
on page 39 of your December issue, the
filter in the power supply uses resistors
R, R: and R; in series in the high d.c.
line. I always thought a choke -coil
should go in this place. Are resistors
used because of the selenium rectifier, or
what ?”

Al Sanford
Seattle, Wash.

R. is the only resistor which might be
replaced by a choke coil, but in this case
the cwrrent drain is low enough so that
very little voltage drop will occur even if
a fairly high resistance is used. A resist-
ance of sufficiently high value will give
just as much reduction in the a.c. ripple
as a choke coil—and the resistor is cheaper.
R, is a current limiting resistor to protect
the rectifier. R, is a voltage dropping re-
sistor to lower the voltage to the value re-
quired by the tube filaments.

*x kK
MAGNETIC PHONO PICKUPS

“IHAVE heard a lot about magnetic phono
cartridges and how they require pre-
amplification and record equalization in or-
der to sound good. Well, I'm not from Mis-
souri, but I still like to be shown, so I re-
placed the crystal pickup in my record
changer with a magnetic one. I made no
other changes. I have my record changer
plugged into the ‘phono’ input on my TV set
which is the way I've been playing records
up to now. With the magnetic cartridge,
the sound is much lower than with the
crystal—but by turning up the volume con-
trol, I can still hear my records, and some-
how, they sound ‘cleaner.’ Now, does this
prove anything about magnetic pickups? I
mean, if the volume output of the TV set
were stronger, wouldn’t the magnetic pick-
up work without this involvement in pre-

amplifiers, etc?”’
Ralph Miller
New London, Conn,

Sorry, but the magnetic pichup does re-
quire preamplification and equalization be-
fore the ordinary amplifier stage in order
to operate correctly. The output of a mag-
netic pickup is so weak that it takes a lot
more than “increasing the volume output”
of your TV set to hear it properly. The rea-
son you hear anything at all without using

POPULAR ELECTRONICS
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H | F 1 CABINART | CABINET

KITS

are acoustically engineered. Assembly and finish
are up to you! Precision-cut white pine and birch
key together perfectly. Assembled by anyone with
only a screwdriver.

A 4 N

FEATURING:

A KLIPSCH

> ol
s
T
N,
/7
\\ DIRECT RADIATION OF HIGHS
\ BAZK RADIATION OF LOWS
\
\

R Al s -
MODEL K-12
MODEL K-15

K. 12 36,00

K. 15 42,00 S

All kits include $"’ white pine, cut to size, baffle
pre-cut for 12" or 15" speaker, Saran plastic acous-
ticloth, Kimsul acoustic insulation, assembly and
finishing instructions, hardware, plastic wood, sand-
paper and glue. Write for complete catalogs and
nearest Cabinart kit dealer.

all prices slightly higher west ond sauth
* Trade Mark CABINETS

February, 1955

AmericanRadinHietaory Com

MODEL 80

L= & S T 3 L_"
Mode! B0 has Iift lid, removable panels.
Bass reflex tuned for 12*‘ or 15‘' speakers.
Overoll dimensions: 33V43'H, 23''W,
16°'D. MBO tuner section, inside: 20'‘H
213,°W, 151D, MB112, MBI115 boﬂla
volume: 6 cubic feet.

MBO equipment cobinet kit $27.00
MB112 12 speaker cabinet kit 18.00
MB115 15 speaker cabinet kit 18.00

MODEL 61

corner folded

horn I 9.95
®

KIT

REBEL enclosure development entails a
cavity and slot port, to form a resonant
chamber, and a horn coupled to the
slot, The slot is loaded by the horn; the
proportioning of slot, cavity and horn
provide bass response below 100 cy-

cles which corresponds in efficiency

to the front-of-cone direct radiator re-
sponse above this critical 100-cycle
point. There are two ways one might
consider the function of this horn. One
is a bass reflex with a horn acting as
a resistive load on the port. System
resonances are damped by useful
radiation resistance while the horn
does not cost anything. It is already
formed by the room corner. Again, if
a full horn were added below the
100-cycle point bass response would
be boomy and unnatural. But, in the
Rebel enclosures, the cavity-port com-
bination acts as an acoustic low pass
filter. And its design is such that low-
end response will compare with re-
sponse higher in the sound scale.

L J

75 North 11th Street
BY CABINART Brooklyn, N. Y.
fane




a preamplifier is that your volume is prob-
ably turned all the way up.

We have fooled around with set-ups like
this ourselves to determine just what would
happen. The “clean” response you seem to
be getting is actually due to the fact that it
is so limited a response. In the first place,
the output of any pickup unit tends to fall
off at the high and low ends of the jre-
quency band; in other words, it is strongest
or “loudest” in the mid-range of the audio
spectrum. A properly equalized preampli-
fier compensates for this and tends to pro-
vide,a somewhat uniform response over the
entire audio band. Secondly, the amplifier
section of your TV set is probably limiting
the frequency response of whatever does
get to it. The net result is that you won’t
hear any surface noise or rumble, etc., but
you actually aren’t hearing much music
either, probably no more than a few octuves
around the middle of the audio band—and
straining your ears at that. So, if you can
obtain the proper type preambplifier for your
magnetic pickup, the resultant output will
be worth the added cost.

* k%

~ ARMS FOR RECORD PLAYER
“FOULD you supply some details about
the tone-arm to be used on the phono-
graph described in the article ‘Build Your
Own Record Player’ on pages 37 through 39

of the December issue?”

Charles Linz
New Paltz, N. Y.

Sorry we neglected to include these de-
tails in the original article, but thanks for
calling our attention to it. There are sev-
eral usable arms on the market, and if you
are not mear a parts jobber, a glunce
through a jobber’s catalogue will bring you
up to date on this point. Some arms come
equipped with a crystal pickup, such as the
Shure Model 92H, designed for 78 rpm rec-
ords, Others come without any cartridge
but will accept many standard pickups,
such as the Electro-Voice Model 2300. The
Astatic Model 8D arm includes a dual-
needle cartridge for playing either 78 rpm

records or microgroove (45 and 33 rpm)
records.

* Kk %

SOLDERING PHONO LEADS
“THE other evening I dropped in on a
friend who was soldering the tiny leads
in the tone arm of his phono record playver
that connect to the pickup cartridge. He
was doing this with the cartridge connected
to the sleeves that were being soldered to
the leads—in other words, applying heat di-
rectly to the cartridge. I nearly flipped
when I saw this but he calmly ignored my
protests, saying that the heat would not
affect the cartridge since it was a magnetic,
not a crystal, pickup. I argued the point
but he laughed at my concern. Now, who
was right?”
H. T.
Brooklyn, N. Y.

This is a case of both being partly right
and both being partly wrong. Actually,
without knowing more details on how your
friend 1as going about his task, it would
be impossible to say whether his laughter
wus justified or whether the laugh wus un-
fortunately on him. Generally speaking,
the heut from a soldering iron should not
affect a magnetic pickup, as it would a crys-
tal unit. However, it is always best to play
safe, particulurly with units as sensitive
and delicute as magnetic pickups. In this
cuse, a good soldering procedure would be:
first, remove the slip-on clips from the pick-
up unit; and second, solder them to the
leads using « small soldering iron. If you
don’t want to bother removing the clips
first, it is probuably safe to solder with them
connected to the magnetic pickup, provided
you hold the clip with a long-nose pliers in-
serted between the soldering point and the
pickup unit. The metal of the pliers will
then tend to dissipate the soldering heat
and prevent any possible damage to the
pickup. Aguin, a small soldering iron should
be used rather than a heavy one or a gun.
And in the case of crystal units, the slip-on
clips must be removed prior to soldering, us
described on page 67 of the November 1954
issue of PoPULAR ELECTRONICS. END

® Hobbyists

Dept. 1016

ATTENTION
® Club Members

Subscriptions to Popurar ELEcTRONICS at special bulk
rates are available to club members, study groups,
employee groups, schools, ete.

) For information, write to:

POPULAR ELECTRONICS
366 Madison Ave.

® Study Groups

New York 17, N. Y.
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The data that launched thousands of careers
and advanced hundreds of amaleurs is yours . ..

REVEALS HOW YOU CAN smu uuu:m sl

OR TURN YOUR

INTERESTED IN GREATER CAREER SUCCESS?

You may plod along for years, get a paltry increase oceca-
sionally, feel insecure, find your work dull. Then—something
happens. Earnings rise. Self-confidence returns. Your job be-
comes exciting. “‘Luck” or ‘“Contacts,” some may say. But
you will know the answer: TRAINING! And it all can start
happening for you the moment you ﬁll out the coupon request-
ing your copy of the free booklet, ‘“Your Future in the New
World of Electronies.” It revedli how you can gain career
success in the booming electronies field. It helps you determine
just how you fit in, how you can ecash in.

The electronics industries are pleading for well-trained
men. The industry is expanding tremendously. Technicians
are needed in city after city, coast to coast. And no wonder.
By 1960 the electronics industries will do no less that $10,000,
000,000 per year, mot counting military orders. Today elec-
tronies plays a vital role in countless industries and businesses.
Think of the opportunities in television, for example, in the
manufacturing, broadeasting and sorv:cmg fields alone. There
are 33,312,714 TV sets; 411 TV stations in operation; color
TV means virtual replacemem of or extensive additions to
existing sending and receiving facilities. Countless positions
need filling—with TRAINED men—with electronies engincer-
ing technicians who at some point took time to gain new
knowledge to improve their skills. This need is felt all along
the long line of businesses in which electronies plays so im-
portant a part.

love,

WANT TO CHANGE YOUR HOBBY FOR A CAREER"

Today, thousands of electronies hobbyists
have a chance to turn fun into profits. Many
are now employed in jobs outside of the elec-
tronics industries, doing something they enjoy
far less than experimenting, building, transmit-
ting, receiving. They often are working for wages
far lower than those received by well-paid elec-
tronics engineering technicians. They face job
futures not nearly so bright. And many of these
men can turn the experience they’ve gained in
hobbies into the job qualifications demanded in
the electromics industry. Most need additional
training, true. Many have turned to CREI for
that training. They have acquired the knowledge
needed to qualify as well-paid engineering tech-
nicians through CREI home study in their spare
time (the same hours once used to hobby for
fun), without giving up their old jobs until ready
for the new. So, without loss of income, by study-
ing electronics which may already be your “‘true
’” at home and at the pace you set, you too
can turn a hobby into a well-paid career with a
bright future. You start to accomplish this by
filling out the coupon below.

CRE! has been one of the country’s leading technical
institutes since 1927. Over the years, thousands of
CREI graduates have been employed in industry here
and abroad. During World War II, CREI trained ad-
ditional thousands for the Armed Forces. Today, many
leading firms enroll employees with CREI for company-
paid group training. Among them: United Air Lines,
Canadian Broadcasting Corporation, Bendix Products

sands of individual students are now enrolled. CREI
home study courses are prepared and administered by
recognized authorities in electronics education. You re-
ceive personal supervision, study when convenient.
There is no finer, more practical way to earn success in
the electronics field. Decide now that you want that
success. Fill out the coupon below and mail immedi-
ately. Your free booklet will be in the return mail, reveal-

Division, All-American Cables and Radio, Inc. Thou-

IF YOU CAN COME TO WASHINGTON . . .

CREI also offers resident instruction at the same
high technical level, day or night, in Washington,
D. C. Classes start frequently. If this type of instruc-
tion meets your requirements, check the coupon for
Residence School catalogue. Qualified residence grad-
uates earn the degree, Associate in Applied Science.

INFORMATION FOR VETERANS

If you were discharged after
June 27, 1950, let the new Gl Bill
of Rights help you obtain resident
instruction. Check coupon for full
information.

February, 1955

ing “Your Future in the New World of Electronics.”

MAIL THIS COUPON . . . TODAY!
| CAPITOL RADIO ENGINEERING INSTITUTE

Accredited Technical Institute Curricula « Founded in 1927
3224 16th STREET, N.W.DEPT. 122 B, WASHINGTON 10, D.C.

Please send me your course outline and FREE lllustrated
Booklet “Your Future in the New World of Electronics” . ..
describing opportunities and CREI home study courses in
Practical Electronics Engineering.

A
|
|
|
|
|
|

[ Practical Radio Engineering I

[ Broadcast Radio Engineering (AM, FM, TV) I

|
|
|
|
|
|
|

|
I
|
|
|
|
|
| Greatest
|
|
|
|
|
|

CHECK
FIELD OF [J Practical Television Engineering
[J Aeronautical Electronics Engineering
INTEREST [J TV, Fm & Advanced AM Servicing
NAME _
STREET__ —
G = = __Zone. State
CHECK: [ Residence School [J Veteran
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How a Capacitor Works

(Continued from December Issue)

Now let’s take the case of coupling capacitors or “blocking” capaci-
tors. Here we have two electric circuits which are usually at different
d-c potentials, and we must pass an a-c voltage from one circuit to the
other through the capacitor. It is important that there be no passage
of d-c through the capacitor as, for example, from the plate circuit of
one tube to the grid circuit of another tube, lest the transfer of voltage
cause the lower potential circuit to malfunction or become inoperative.
This is the case in an audio amplifier when a leaky coupling capacitor
causes a positive voltage to appear on the control grid with resultant
“mushiness” and distortion.

Going back to the crock in our analogy—if the crock were filled
and the spigot shut off, but continued to drip water, we would have
the same condition as a “leaky” capacitor. In the case of an electro-
static capacitor, such as a paper, mica, or ceramic, this leakage current
is usually a few microamperes. This current varies greatly with tem-
perature in the dielectric material as we will show later in this series.
It is not too greatly affected by the voltage applied.

In the case of electrolytic capacitors, the leakage current is of a
relatively larger order of magnitude and may be several milliamperes.
Here, too, the leakage current varies with temperature. Moreover, it
is much more affected by the voltage applied to the capacitor.

Returning to our tea crock, this would mean that the higher the
water level, and thus the pressure on the leaky spigot, the greater the
leakage.

Once the rated voltage of an electrolytic capacitor is exceeded, the
leakage current rises very rapidly causing internal heating. By over-
voltaging an electrolytic capacitor it is possible to create a runaway
condition, in which the self-heating causes the leakage current to in-
crease to such a point that the very thin dielectric will rupture. In
terms of our analogy, this would be the case if the vessel cracked per-
mitting water to run out as fast as it runs in. This corresponds, of
course, to a short circuit in the capacitor.

—To be continued—

Sprague, the world's largest manufacturer of capacitors.
Write Sprague Products Co., N. Adams, Mass., for complete Sprague catalog.
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This informative message is No. 3 of a Series contributed by:ll: '_Jl: % %
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Radio-Controlled
Garage Door

-/
By VERN PRESTON

A
3%

Open and close your garage door from your auto with

the easy-to-build equipment described in this article.

LMOST every home-built garage door
A opener seen by the author has been a
mass of cables, pulleys, levers, and special
expensive motors. In the unit described in
this article, any motor from 1/5 to 1
horsepower can be used with a gear box.
A large crank is attached to the gear box
and this crank travels in a complete cir-
cle. Now, if one end of a long rod is
hooked to the top of the garage door, and
the other end to the crank on the gear
box and the motor is started, the crank
will turn and the rod attached to the top
of the door will either pull up the door or
push it closed. The motor does not have
to reverse to close the garage door.

The gear box is no problem because any
gear reduction of about 80 to 1 will do a

The 80 to 1 gear reduction box used by the
author. Cutling along the line indicated ex-

poses Va” shaft for the large belt-driven wheel.

February, 1955

fine job. The author used an army sur-
plus job which was obtained for about
$5.00. If you cannot obtain such a gear
box inexpensively, you can of course de-
vise a usable system employing pulleys
such as are found in hoist systems. The
receiver and transmitter described here
can of course also be used with commer-
cial clectric garage door openers.

Keep in mind that the door should open
and close at a moderate speed. After
selecting a gear box, have a 7" piece of
3" pipe (no smaller) welded into the gear
box. Thread the other end and attach a
3" “L”; screw a 4-foot length of 34" pipe
into the “L.” This is the crank mentioned
previously.

After the gear box and arm are assem-

A short piece of pipe is welded onto the bot-
tom or output shaft of the gear box and be-
comes part of the revolving crank as shown.

AmericanRadiaHicetory Com



Bottom view of the motor and gear box mount-
ing showing the crank and pipe to the garage
door in the closed position. Note microswitches.

Motor and gear box mounting showing the
loose belt recommended for the drive wheel.

bled, mount the gear box on a piece of 5-
ply plywood, 28 inches wide and 36 inches
long. Cut a hole in the center of the ply-
wood and bolt the gear box into position.
Bolt a 2 x 4 along one end of the plywood,
and add another piece of plywood in an
upright position to the 2 x 4. This is the
base for the motor.

Mount a small pulley (about 1%” diam-
eter) on the motor and about a 10” pulley
on the gear-box shaft. Run a loose belt
from one pulley to the other, not so loose
that it will come off, but loose enough that
it can slip if anything should get in the
way of the door’s travel.

If the belt slips after it is assembled and
the door has to be rebalanced, be sure that
you never remove the balance springs with
the door open.

If the garage has stringers or rafters,
mount a couple of 2 x 4's between two of
them to support the gear box and the
motor. Don’t bolt the unit into position
until you cut the long 1” pipe that con-
nects to the top center of the garage-door
frame to open and close the door.

To get the approximate length of this
rod, turn the gear-box arm to the open
position, i.e., pointing away from the garage
door, open the door, hold the rod between
the door top and the end of the crank,
and mark the rod with a pencil. Then close
the door and turn the crank to the closed
position; again mark the rod. Do this sev-
eral times until you are sure that the
length is correct.

Next, measure the travel of the door in
inches. To do this, close the door and
mark on the door jamb the position of the
top left-hand corner of the door. Now
open the door and measure the distance
from the door jamb to the same top corner
of the door. This is the travel of the door.
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One-half of this distance, measured from
the center of the crank, is the place where
the push rod is bolted onto the crank.

Drill a %" hole in both the push rod and
the gear-box crank. DMount the twbd to-
gether using washers and lock nuts. These
rods should move freely. The opposite end
of the push rod is connected to the top
center of the door frame using two bolt-
on type screw eyes interlocked to act as a
universal.

You are now ready to mount the gear-
box assembly and motor. First, close the
door and move the crank to the closed
position. Next, connect the push rod to the
door and to the gear-box crank. Temporari-
ly, nail the gear box and motor assembly
in position. Then, operate the large pulley
wheel by hand to open and close the door.
Do this until all adjustments are made.
Finally, bolt down the gear-box and motor.

Now, the unit may be plugged into the
outlet and the door will open and close,
but you will have to stop the motor; that
is, unless you want a flat-top car. To stop
the motor automatically, a normally closed
“Microswitch” is used. On the regular arm

View of the crank when the garage door is open.
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Top view of the receiver showing the arrange-
ment of the parts and the two tuning controls.

R:;—3 megohm, V3 w. res.

R:—10 ohm, 2 w. res.

Rs—3500 ohm. 25 w. adjustaktle res.

R,—25,000 ohm 2 w. wirewound pot

C:—3 to 30 pufd, trimmer capacitor

C:—.002 pufd. 400 v. capacitor

C+—100 uufd. 400 v. capacitor

C,—.003 pfd., 400 v. capaciter

Cs—.01 ufd. 600 v. capacitor

Cs—100 ufd. 300 v. elec. capacitor

C7—10 ufd., 25 v. elec. capacitor

Li—17 t. #24 en., tapped 7 t. from the bottom;
wound on 14”7, slug-tuned coil form (National
1380 or equiv.)

T,—National OSR oscillator coil or equiv.

RFCi—150 mc. r.f. choke (#22 en. closewound on
full length of I megohm, Y4 w. res.)

RL—S.p.d.t. 8000 to 15.000 chm relay (Sigma 4F or
equiv.) SR.—Selenium rectifier, 150 ma.

Si—S.p.s.t. switch Vi—1S84 tube

) e

Bottom view of the receiver chassis shown par-
tially wired to emphasize the parts layout.

ANTENNA
6’ %16 WIRE

N

BLACK ||  GREEN
SRI
R2 + R3 I
-WWM»N AN

+1C6
— R4 —_

1\| +

Receiver schematic and pictorial diagrams with complete list of parts required.
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ANT.

[XTAL ¢
=

6V AUTO
IGNITION SwITCH
R1—47,000 ohm. 1, w. res.

R+—30,000 ohm, Y» w. res.
Cr—350 pptd. 600 v. capacitor
C2—.000! ufd., 600 v. capacitor
Cs—.015 utd., 600 v. capacitor
C,—.002 pid., 800 v. capacitor
Cs5—.05 uid., 600 v. capacitor
XTAL~—27.255 mc. crystal (Control Research or
equiv.)
RFC:—150 mc. choke (see receiver parts list)
S:—Push-button, normally open
Vi—6AQS tube

| (c2
I

On the left is the schematic diagram of the

transmitter and its parts list. Above is «
view of the transmitter constructed by the
author and added onto his reqular auto radio
Power supply chassis; note the subchassis.

of the switeh, solder an extension arm
made of brass or tin. The rotating erank
of the gear-box strikes this arm and opens
the circuit, shutting off the motor,

To find the proper place to mount the
“Microswitch,” start the motor so that it
begins to open the garage door. Shut it off
just before the door has fully opened. The
door will coast open. Mount the switch
where the crank will hit it and stop the
motor so that the door will coast com-
pletely open. Do the same for the door-
closing “Microswitch.”” Wire up the “Micro-
switch” circuit as shown in the diagram.

As an added feature, you can turn the
lights off in the garage by adding an inter-
lock switch on the door jamb. Add a small
lever to the top corner of the “Hor which
will strike the switch as the dou. is closed.

Radio Equipment

A hard-tube receiver is used because it
yields longer life. The life of a gas tube
is about 300 hours; that is, if it is not
overloaded.

To build the receiver, first lay out and
mount the parts on a 3” x 5” chassis. Try
to keep the power-supply parts on one end
of the chassis and the actual receiver cir-
cuit on the other end. Check all wiring at
least twice before any voltage is applied.

After the receiver is wired, place a volt-
meter across pins 1 and 7 of the 1S4 tube
socket. Adjust R; to 1 volt. If you don’t
have a meter that will check 1 volt, tem-
porarily conneet a 1.5-volt flashlight bulb
across tube socket pins 1 and 7. Adjust
E. so the bulb just lights and that's all.
Disconnect the bulb before you place the
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tube in the socket. Turn R, counter-clock-
wise (minimum). Place the tube in the
socket and readjust R, to 1.5 volts,

With the tube in the socket, adjust R,
until you hear the plate relay pull in, (It
will elick.) Then turn the control counter-
clockwise just past the point where the
relay opens. The receiver is now ready to
operate.

C: and L, will be adjusted after you com-
plete the transmitter. These receivers are
quite stable and, after they are once ad-

Wiring diagram for the motor, microswitch,
and 6-volt relay circuit. Its function is
fo stop the motor automatically before the
garage door is completely opened or closed.

L

HzZv.

MOTOR

MICROSWITCHES
NORMALLY
CLOSED

6V

SWITCH

¥
RECEIVER I—
R

ELAY RLI

1—6 volt d.p.d.t. relay

1—6 volt transformer (Stancor PS-8418 or equiv.)
l—toggle switch

l—line plug, line cord

1—1/5th to 1 horsepower motor

l—gear box with an 80 to 1 reduction ratio
2—snap-action switches ("“Microswitches")
Miscellaneous lengths of ¥y pipe
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GROUND S
TIE POINT [lo,

Pictorial diagram of the radio-controlled garage door transmitter.

justed, they will probably need no other
adjustments.

Note that although the transmitter is
crystal controlled, it uses no tank coil
This is designed to keep the signal at a
minimum. It will still operate the Tre-
ceiver at a distance of about 100 feet or
more on the 27.255-mc. Citizens band.

The “B+" voltage needed to operate the
transmitter is obtained from the car radio.
The easiest way to do this is to remove
the audio tube of the car radio from its
socket. On older sets this will probably be
a 6K6; most newer sets use a 6AQ5 or a
12AQ5. If your set uses a 6K6, insert the
lead from the push-button on the trans-
mitter into hole 4 on the socket, counting
counterclockwise from the key on the top
of the socket. Remove only about % inch
of insulation from the end of the wire be-
fore inserting it. Then replace the tube.
If the set uses a 6AQ5 or 12AQ5, you will
have to use a small lug which will fit onto
pin 6 of the tube. You can make such a
lug by drilling a small hole for the tube
pin in a small rectangular piece of brass
or copper. Affix the “B+” lead” of the
transmitter to this lug. Be certain to use
insulating tape on the lug to keep it from
shorting to the chassis. Slip the lug on to
pin 6 and re-insert the tube into its socket.

The heater of the transmitter tube is on
all the time that the kev is turned on in
the car, since the heater voltage is ob-
tained from the ignition switch. The “B+"
is keyed through a push-button on the dash
of the car.

To yse this transmitter, you will have
to write to the Federal Communications
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Commission, Washington 25, D. C,, and ask
for Form #3505, Fill it out and return it
to them. No test is required.

Any auto-radio antenna will do. Be sure
that it is well insulated from the frame
or body of the car.

Don’'t install the transmitter in the car
until you try it first on the bench with
the receiver. Place the units about 6 or 8
feet away from each other, then turn on
the receiver and wait for about 30 sec-
onds. Turn on the transmitter and the
relay should close. If it does not, rotate C.
and the slug in L, in the receiver until you
can close the relay every time you key the
“B-+" voltage on the transmitter. Now
move the transmitter farther away and
retune the receiver so that it will operate
reliably at a normal car-to-garage distance.
That’s all there is to it. END

Motor-gear mechanism and rotating arm.
Note the extension on the “Microswitch.”
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By L. E. JOHNSTON

There are many interesting side issues when it comes

to high fidelity—do not let your neighbor confuse you.

HE other evening, the wife and I dropped

over to a friend’s house to see the Hi-Fi
rig he’d been bragging about for several
weeks. And what an outfit it turned out
to be; the amplifier was a beauty, the
turntable was a dream of precision, and
the loudspeaker system darned near took
up one whole corner of the room. It looked
like a million bucks.

“But wait’ll you hear it,” my chum said,
as he started to fish through a stack of
records. “Ah, here’s the one I want.” And
with a flourish, he put it on the machine,
gently lowered the tone arm into position,
twirled a few dials, and turned to us with
a look of pure rapture.

Well, I never heard the likes of it! From
reading the label afterward, it seems that
this particular disc was first taped on the
banks of the Hudson River as The New
York Central’s Twenticth Century Limited
went by on the main line. And talk about
fidelity; I almost dove under the sofa, it
-sounded so real!

As the evening wore on, we heard others
too: one of a rusty hinge with a truly
superb squeak; another of the call of a bull
moose, complete with treble and bass, at
Glacier National Park; and finally, some
excellent music over pie and coffee. All in
all, it was very interesting.

But on the way home, I found out that
my good spouse thought differently. “The
music was fine,” she said, “but those noises
were terrible. What in the world was he
trying to prove? Sarah’s husband, Sam, is
the same way; he keeps playing the first
few bars of Stravinsky’'s Firebird Suite
over and over again, just to hear the sound
of the chime. If that’s what Hi-Fi means,
you screwbirds can have it, but keep it
out of the living room!”

Well, T didn’t think much more about it
until the next day when some of the boys
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at the office took up the same chorus. Their
ideas about Hi-Fi were equally confused;
one thought he had it in his new $19.95
table radio because the instruction book
said so, and another agreed with my wife
almost verbatim. None of that racket for
him.

I did find a soulmate, though, in the new
man from across town. “You know.” he
said, “I've become interested in this thing
too. T like music and would like to know
more about Hi-Fi, but I'm so confused by
guys like your friend, and all the ads in
the magazines, that I'm not even sure what
it means.”

He had a point too, and at the expense
of my bread and butter, I kicked the whole
problem around in my mind for most of
that day. I mentally examined Hi-Fi from
all the angles I could think of the tech-
nician’s idea of it, the advertising man’s
approach to it, the salesman’s pitch, the
artist’s view, the stand taken by the record
companies, and finally the interest of the
buying public. Once this was done, the
pieces of the puzzle seemed to fall into
place—and the picture made sense.

When you think about it, the interests
don’t really conflict; they supplement each
other. Sound technicians, for example, are
basically interested in reproduction as a
science. Perhaps they like music or per-
haps they don’t, but either way, it’s a sure
bet that they are interested in developing
machines that will reproduce it as it was
originally played. Their ultimate goal is to
bring all of the rich tones and the full
depth of a symphonic performance into
your living room without change or distor-
tion. It’s their job.

The odd noises you hear played in the
labs and on experimental sets, the deep
rumbles and the high frequency squeaks,
are intended to be used for testing only.

POPULAR ELECTRONICS

AmericanRadioHictary Com



The engineer or the home experimenter
figures that if he can design a system
which will accurately reproduce both of
ithese extremes of tone, then chances are
that it will do the job asked of it on the
music too. These people aren’t “sound-
happy”’; they’re just using the tools of their
trade.

However, most of us would rather hear
music, and consequently prefer to judge
Hi-Fi for the music-handling ability alone.
This is our standard: “Fie on the hoots and
hollers, we want to play Brahms or Benny
Goodman.” And that’s OK too! In fact,
most sound engineers who have given the
public’s confusion about Hi-Fi any thought
at all, wish we'd forget about everything
else but the music. They're the ones who
will play Tchaikovsky for you—even in the
lab—and theyre the first to tell you to
forget the experimental activities and en-
joy your favorite records. There should be
more of this kind!

The record companies have a pretty ma-
ture approach to the problem, but even
they tend to add some confusion to the
issue. For example, not long ago I wan-
dered into my favorite record shop and the
girl behind the counter almost broke her
neck waving me over to the Hi-Fi booth
in the back. With great to-do, she said,
“I've been waiting all week to play this
record for you; with your interest in Hi-Fi,
you should go for it in a big way.” The
record, for all this enthusiasm, wasn’t the
music you’d expect, but the words, Espe-
cially Recommended for Hi-Fi Fans, ap-
peared under the title on the record jacket.

As it turned out, I didn’t buy the record,
but I did give it some thought later. Those
words could communicate at least two
ideas to the reader. They could say:
“Here’s a record with some music on it,
but more important, just wait till you hear
the way it’s put there. Come all you Hi-Fi
fans, crunk up the gain and give a listen
to this one.”

Or, to give the author and the record
company the benefit of the doubt, it could
be taken to say: Here’s a record of some
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excellent music—played and recorded in
such a way that you folks with Hi-Fi
outfits will app‘reciate it. In fact, that's
probably the way it was intended, but,
nevertheless, the first confusing impression
was too easy to get. Let’s hope that this
statement gets reworded.

Then, last but not least, come the huck-
sters-——the people who write ads and com-
pose sales talks. To some few of them,
and thank God there are only a few, all
of this honest confusion is a golden oppor-
tunity. It means that they can use the
public’s acceptance of the Hi-Fi idea and
apply it to any old piece of junk that
makes noise. These are the characters who
label the $19.95 AM table radio a high
fidelity model in hopes that the magic
words will sell a few of them to an unsus-
pecting public. These are the confusion
mongers who make the most of a good
name at the expense of everyone else.

Phooey!

But in the final analysis, all of this boils
down to one thought: Hi-Fi should be
judged only as it affects the individual
judging it. If you are a scientist, you’ll
probably want to hear the creaks and
groans. If your interest is in music, you'll
want to hear a good record and compare
it to the same performance “in the flesh”
or on the old console. Or if you have dual
interests, perhaps you'll want to hear both.
But in any case, don’t let the other fellow’s
point of view and interests confuse you.
Take it as you will use it, and forget the
rest.

Hi-Fi is wonderful anyway, regardless of
your tastes-——mechanics or music. Once
you've heard it, you're a goner for sure,
and it’s only a matter of time until elec-
tronics catalogues will take their place on
the living room table along with the funny
papers.

If you don't believe it, just ask me! I
can be found most any time down in the
local record store, or down in my base-
ment wiring up the new amplifier kit that
just arrived—while listening to the old
one at the same time. END
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How Magnetic Tape is Made

THE public’s enthusiastic and ready ac-
ceptance of tape recording has rather
overshadowed the “miraculous” quality of
this new medium. We all, more or less, take
our tape machines and recording tape for
granted.

A lot of time, money, research, and engi-
neering ingenuity goes into each reel of
tape you so casually purchase over the
counter. As an example of the painstaking
care lavished on this product, the manufac-
turing operation of ORRadio Industries Inc.
is pictured on these pages. This firm, which
makes the “Irish” brand magnetic tape line,
is primarily a tape maker so its operation
will be described.

Research and development play an im-
portant part in the operations of most elec-
tronic firms and the tape industry is no
exception. Continuing efforts are made to
improve the product and one such opera-
tion is the experimental formulation for
dispersion in a laboratory scale grinding
mill.

When the laboratory has OKed a new
formula or procedure, the technique is in-
corporated in the manufacturing process.
Mass production of the magnetic coating
lacquer is accomplished by huge grinding
mills which are capable of delivering 500
gallons of coating. A slow and continuous
grinding results in a uniform dispersion of
the iron oxide particles in the lacquer type

Huge batches of the magnetic coating lacquer
are mixed in 500 gallon mills like this one.

A laboratory technician prepares an experiment-
al formulation in a laboratory grinding mill.

base. Special wetting agents and highly
effective lubricants are incorporated during
the grinding process.

The precision coating of the magnetic
lacquer on the plastic film is the most deli-
cate operation in the manufacture of mag-
netic tape. The coating machinery required
for this operation is manufactured to
watchmaker tolerances. The company’s tape
is coated to a tolerance of a half of 1/10,000
of an inch since a variation of less than
1/10,000 of an inch in thickness may vary
the amplitude of the audio output as much
as one decibel.

The next step in the operation is the pro-
duction of 34" tapes from coated rolls. This
Is done by the slitter operator who cuts the
12" coated rolls into %" tapes and winds it
on 1200 foot reels, the standard 7" reel of
the industry.

After the tape is wound on the reels, it is
subjected to a thorough audio analysis. Pro-
fessional recording and test equipment is
used for this operation. The tape is tested
for frequency response, amplitude variation,
signal output, and noise level.

The final step in the manufacturing proc-
ess before shipment to distributors is the
careful visual inspection of the tape. This
inspection is made under fluorescent light-
ing with the operator checking for incon-
sistencies in the winding and slitting of the
tape and for fractures and molding imper-
fections in the reel.

The next time you casually pop a reel of
tape on your recorder, stop just a second
and consider the “little miracle” you hold
in your hand. END

POPULAR ELECTRONICS

AmericanRadioHistory Com



e

The tape coating operation is
extremely ciitical. It is per-
formed on precision machines.

Producing %" tapes from the
large coated rolls is a re-
sponsibility of slitter operator.

A thorough audio analysis is
made on each production run
of the tape made by factory.

The final visual inspection of the
tape is made by skilled operators
who use fluorescent lighting boxes,
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Note that two different coils must be built to cover both the 40 and 80 meter bands.

this Novice CW Transmitter

By RUFUS

HE beginner in ham radio with a novice

license should become active as quickly
as possible with a low-powered telegraph
(cw) transmitter. Operating this rig as
often as he-can will give valuable on-the-air
experience in handling the code and in cor-
rect operating procedure. The best way to
learn is by doing.

A novice’s first transmitter should be
both signple and inexpensive. A good idea
is to use the lower frequency bands. There,
the new operator usually will find more
“rag-chewers’” and local contacts than on
the higher frequency long-distance bands.
In the 80-meter band, novice c¢w opera-
tion is permitted between 3700 and 3750
ke. In the 40-meter band, the novice's
territory is 7175 to 7200 kc. Crystal con-
trol must be used.

The transmitter shown here was made
especially for beginners. While it is low-
powered, it will give a good account of it-
self when operated with a good antenna.
It does not take up much room, since it is
built on an aluminum radio chassis box
(Bender Type 145) 7” long, 5” wide, and 3”
high.

To reduce expense and to keep hum-
producing power equipment off the trans-
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P. TURNER

mitter chassis, no power supply is built
into the transmitter. This allows the ex-
perimenter to use any external unit sup-
plying 250 volts d.c. at 50 to 65 ma. and
6.3 volts a.c. or d.c. at 1 ampere. Most ex-
perimenters keep a small power supply of
this type on hand for general use. Such
units also can be bought cheaply in sur-
plus. The necessary a.c. and d.c. voltages
often can be drawn from the receiver used
with the transmitter. For portable use, a
6-volt storage battery can be used in con-
junction with 180 to 225 volts of “B” bat-
teries or a vibrator-type 250-volt supply.

Transmitter Circuit

The schematic diagram shows the cir-
cuit of the transmitter. A 6AQS5 tube (V))
is used in a crystal oscillator circuit. This
particular circuit keys quite well.

A shunt-fed plate circuit is employed.
That is, the output (tank) circuit, consist-
ing of coil L, and tuning capacitor C;, is
isolated from ‘the d.c. plate voltage of the
tube by’ capacitor: Cs. This arrangement
keeps .d.c. voltage off the coil and protects
the operator from electric shock. Never-
theless, switch S; should be thrown to its
“off”’ position before changing coils, since
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the r.f. voltage may burn the fingers quite
painfully just the same,

The key is plugged into jack Ji. The two
“*Antenna” binding post terminals are con-
nected to the antenna.

Construction

An 8-pin octal tube socket is mounted
on the left end of the chassis to hold the
crystal. Socket pins 1 and 4 receive the
pins of the crystal holder, while other pins
of this socket are used as tie points for
resistor R,, capacitors C; and C., and leads.
A 1%” hole is needed for the crystal
socket.

A 7-pin miniature tube socket for V,
is mounted in a % "-diameter hole near the
center. At the right-hand end of the
chassis, a 4-pin tube socket is mounted in
a 138" hole to hold the plug-in coil.

Directly behind this coil socket is the
insulated 2-terminal binding post block for
antenna connections. This block assembly
is a National Type FWH. The insulating
blocks fit into 2”-diameter holes drilled
%" apart on centers.

Switch 8;, jack Jy, and tuning capacitor
C: are mounted, from left to right, with-
out insulation, along the front lip of the
chassis. The jack and tuning capacitor re-
quire %” mounting holes. The toggle
switch (8;) requires a %” hole. Four in-
sulated binding posts are mounted along
the rear lip of the chassis for connections
to 6.3 volts and 250 volts.

The two coils are wound on conventional
1”-diameter, 4-pin, phenolic plug-in forms.
The accompanying coil table gives in-
structions for winding these coils. Each
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Inside view of the completed transmit.
ter, showing assembly and wiring. Make
all of the wires as short as possible
and twist the heater wiring, as shown.

consists of a main coil L. and a coupling
coil L.. The ends of L, are fed into
the two large pins of the form and sol-
dered. The ends of L. are fed into the two
small pins and soldered.

For adjusting the transmitter, make a
test lamp by forming a 114”-diameter loop
of insulated hookup wire and soldering its
two ends tp the terminals of a 6-volt pilot
lamp.

Obtain an 80-meter crystal on any fre-
quency between 3700 and 3750 ke. and a
40-meter crystal on any frequency between
7175 and 7200 ke. Several crystals in each
frequency range will allow movement
“around the band” when interference sets
in.

The simplest antenna to use with this
transmitter is the center-fed type (cut for
40 or 80 meters) with coaxial or low-im-
pedance ribbon feeder. Antenna dimen-
sions and building instructions may be
found in any amateur handbook. Other
types of antennas may require a coupling
coil and tuning capacitor external to the
transmitter.

Operating Instructions

To place the transmitter into operation:
(a) Plug in an 80-meter crystal. (b) Plug
in the 80-meter coil. (¢) Connect the 6.3 v.
and 250 v. power supply. (d) Throw the
switch 8; to “on.” (e) When the tube has
heated, plug the key into jack J.. (f) Hold
the loop of the test lamp over the top of
the coil. (g) Depress the key; while hold-
ing it, adjust tuning capacitor C: until the
lamp lights. Back away with the lamp if
it is burning too brightly. (h) Tune capaci-
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R:—100,000 ohm, Y2 w. carbon res.

R:—33,000 ohm, 2 w. carbon res.

C:;—10 pufd. mica capacitor

Ce—150 ppfd. mica capacitor

Cs, C;, Cs—.005 ufd. mica capacitor

Cs—100 ppfd. mica capacitor

C7—140 upufd. midget variable capacitor (Hammar-
lund MC-140-S)

]+—Midget open-circuit phone jack

Ly-L:—Plug-in coil unit (See Coil Table)

RFC;, RFC.—2V,-mhy. r.f. choke (National R100)

S+—S.p.s.t. toggle switch

Xtal—Quartz crystal, 3700-3750 kc. or 7175-7200 kc.

V:i—6AQS tube

Other parts you will need: One aluminum chassis,
77 x 5" x 3" (Bender Type 145); one knob with
pointer; one 8-pin octal socket; one 7-pin minia-
ture socket; one 4-pin socket; two 4-pin plug-in
coil forms; four binding posts; one double bind-
ing post assembly; screws, nuts, wire, and
solder

ce |y
I\

RFC2 c7
— Lt
==
TUNING

PLUG -IN
COIL UNIT

N

8-0a— 250V.— 08+
6.3V oc.
AC-DC.

Note: One side of the tube heater and B— are connected together. To avoid bypassing S: or short-
ing the heater supply, use a power supply which does not have B— connected to the heater circuit.

When wiring the transmitter follow both schematic and pictorial diagrams closely.

tor C. for brightest lamp response. (i) Tak-
ing care that the key is in its up or “off”
position, connect the antenna leads to the
“Antenna” binding posts. (j) Again, close
the key, hold the lamp loop near the coil,
and retune capacitor C: for brightest lamp
response.

The transmitter now is tuned-up on 80
meters, and is ready to go. The signal
may be monitored for smoothness by listen-

SOCKET
FOR
CRYSTAL
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ing to it with a receiver (minus antenna)
or on a ¢cw monitor.

To tune up on 40 meters, repeat the
entire process with a 40-meter crystal and
the 40-meter coil plugged in.

If you do not have any of the power
sources mentioned in the early part of this
article, you can use this transmitter with a
power supply to be described in the next
issue of PoPULAR ELECTRONICS. EnND
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Absence of sound-absorbing materials on stage during this Meicury Records
recording session helps achieve richer, more spacious sound on final records.

RECORDS

By D. Hoeflar

HEN the rurrent interest in high fidel -
: ty began a few yeers agc, the record
i industry seemed indifevert. This was nct
the first tim=2 the hi-f idea rad cropped
up, and there seemed 1 ttl= reason to sup-
pose it would outlive pravisus, similar fads.
(Coatinued > pcge 32)

Magnetic tape is used for the original
recording. Improvement in the original
is possible, when necessary, by editing
and corrective re-recording. Photo shows
Ampex machines being used in ses-
sion directed by Columbia’s Mitch Miller.

Conductor Dimitri Mitropoulos listens
critically to playback of his last “take.”
Playback speaker system is Altec-Lansing’s
“Voice of the Theatre.” Mistakes detected
by ccnductor will be corrected before tape
is approved for use in making records. i 5
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Finally approved. the tape original is
re-recorded onto a lacquer disc, here
urdergoing inspection by Dr. Peter Gold-
mark and William S. Bachman. These men
are responsible for the development of Co-
lumbia’s microgroove long-playing record.

The lacquer master disc is separated

from its plated metollic coating, whick
is a perfect negative impression of the rec-
ord grooves. This ccating, known as a
“metal master,” may be reinforced and used
to stamp records, or it may be plated again
to provide a positive metal mold known as
a “mother.”” The “mother,” in turn, is elec-
troplated to form a “stamper” which is
used to make the actual records we hear.

February, 1955
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After visual and aural tests, the lac-
quer master disc is placed in an elec-
troplating tank whose contents are con-
trolled by chemical aralysis. Not too
many years ago, the bath was tested by
dipping a finger into i and tasling it!

Meanwhile the plastiz record material
is prepared from a precise combina-
tion of ingredients in large heated mix-
ers. It then goes to the rollers shown
below which produce “biscuits’ of uniform
thickness and cerrect size for records.




Printing of labels, jackets, etc. under-
goes careful editorial scrutiny. Copy
must be grammatically and factually ac-
curate. Color registration must be per-
fect. Labels are printed on large sheets
and then cut to size on this machine.

In fact, the evidence indicated that the
public really preferred low fidelity. Record-
makers and broadcasters had learned this
lesson through years of sad experience.

But when public interest and demand
made it apparent that high fidelity was
here to stay—and grow—the industry re-
sponded with an alacrity and vigor that it
had not shown in years. The hi-fi “revolu-
tion” is now in full swing. New techniques

‘I Excess plastic after pressing is

trimmed off by white-gloved opera-
tor. She then stacks discs tor final inspec-
tion and packing. Spacers are placed on
the spindle between the discs so that re-
corded surfaces will not touch each other.

The metal stampers, labels, and heated
“biscuits” come together in the rec-
ord press, which resembles a huge waffle
iron. Hot steam, followzd by cold water,
is forced through the press to assure cor-
rect formation of the plastic discs.

and quality controls are still being intro-
duced at every stage of record manufac-
ture.

As a result of this stepped-up activity on
the part of record manufacturers, the
phonograph record of today is a vast im-
provement over the noisy, fragile, short-
playing model of yesteryear. Some of the
reasons for this are shown in the accom-
panying photographs. EnNp

‘I Thousands of dollars’ worth of skills

have been applied to creating the
hi-ff record held here by TV actress Pat
Percy. 5She shows her cppreciation of this
fact by holding the disc at its edge,
never touching the recorded suriaces.
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In the ’reflex” circuit of this
receiver, one tube does the work
of two and good loudspeaker vol-
ume is produced with two tubes.

LD-TIMERS remember the reflex circuit

fondly. Newcomers probably never
heard of it. The reflex receiver was very
popular when radio was young and tubes
were high-priced, because it allowed one
tube to do the work of two.

We get this unusual action by feeding
the signal through the tube twice. The
first time around, for example, the tube
acts as an r.f. amplifier. We can then de-
tect the amplified signal with a crystal
and feed the crystal output back around
through the same tube which now acts
as an audio amplifier. That is exactly
what happens in the little set described
in this article.

You can hook up this receiver and have
fun observing how the reflex circuit works.
Aside from its educational value, this set
makes a handy little battery-operated
tuned r.f. portable. It tunes fairly sharply
over the entire broadcast band and will
give good volume on all local stations.
When using an outside anienna and a good
ground, stations 100 miles away have been
received well.

Explanation of the Circuit

Refer to the schematic diagram, which
gives the complete circuit of the reflex re-
ceiver.

Two tubes (one 1U4 and one 3S4) and

February, 1955

A TWO-TUBE

BROADCAST BAND

RECEIVER

one 1N34 crystal diode detector are used.
The 1U4 serves as both r.f. and 1st audio
amplifiers. The 3S4 is the audio output
amplifier. A 1%-volt “A” battery and a
67%-volt “B” battery supply all power re-
quired by the tubes.

The signal coming in from the antenna
and ground is tuned in by means of vari-
able capacitor C, (which is one half of the
dual ganged capacitor C:-C:) and the an-
tenna coil, L;. The signal then is fed to the
1U4 control grid. R.f. amplification of the
signal takes place in the 1U4. The ampli-
fied signal appears at the secondary coil
of the r.f. transformer, T:, which is tuned
by the second half, C: of the ganged tun-
ning capacitor. 5

This amplified signal then is applied to
the 1N34 diode detector, CR,, through the
blocking capacitor, C.. The detector de-
livers an audio signal which, after it passes
through the filter (R, R. and C,), is fed
to the 1U4 control grid.

Now, this time the 1U4 acts as an audio
amplifier and builds up thc audio signal
coming out of the detector. The amplified
audio signal is taken from the 1U4 through
coupling capacitor C: and the volume con-
trol potentiometer, R.. It then is fed to
the control grid of the 384 output amplifier
tube which drives the loudspeaker.

Readers who have studied receiver cir-
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In the circuit shown in the schematic diagram above, V; acts as both radio-frequency and
audio-frequency .amplifier. See the text for an explanation of how this is accomplished.

cuits may be puzzled as to how the first
stage of this set can operate simultaneous-
ly as anr.f. and audio amplifier. The follow-
ing points should clarify this. The r.f. signal
applied to the 1U4 control grid is prevented
from going back into the detector stage
by the R;-R.-C; filter. The small capacitor,
Cs in the 1U4 output bypasses the circuit
for r.f. but not for audio. The primary of
T, thus is grounded for r.f. Resistor Rs
serves as the plate load resistance when
the 1U4 is acting as an audio amplifier. At
this time, the bottom of the T, primary is
“high” (because capacitor Cs has a high
impedance at audio frequencies) and audio
output can be taken from the junction of
Rx and C..

Editor's Note: The reason reflex recei-
vers are not used as much as they once
were is that interaction in the reflex stage,
between the r.f. and audio signals, pro-
duces wundesirable effects. Strong signals
may be distorted. Minimum volume may
not occur with the volume control at its
minimum setting, and may also be ac-
companied by distortion.

Control grid bias for the 3S4 tube is ob-
tained from resistor Rs which is bypassed
by the electrolytic capacitor, Cs. The au-
thor used a 4-inch PM dynamic speaker
with a 3.2-ohm voice coil. The Stancor A-
3823 universal output transformer, T, is
connected to supply this particular voice
coil. That is, the brown pigtail is connected
to the 3S4 plate, red pigtail to screen and
“B-plus,” blue pigtail unused, and the
speaker connected to taps 1 and 3. The

34

reader can use any other speaker he may
have on hand. The A-3823 transformer has
sufficient taps (and a complete chart of
instructions for connecting) to enable
matching a particular speaker to the 3S4
tube.

The “on-off” switch, S; is in the “A-
minus” lead. The “B” battery does not
have to be switched. The switch is com-
bined with the volume control potentiom-
eter, R,

Construction

The author built his set in an aluminum
chassis box, 7” long, 5” wide, and 3” high
(Bender 145). This chassis later is slipped
into a wooden case along with the loud-
speaker and batteries. But you do not
have to follow this type of construction.
You can build your set directly into a
radio cabinet, cigar box, or any other type
of enclosure that appeals to you. You can
even assemble the parts on a wooden bread-
board if you wish.

On top of the chassis, the 1U4 tube is
to the front, the 3S4 to the rear. In the
left front corner is the adjustment screw
of the ferrite-adjusted antenna coil, L.
The left knob controls the tuning capaci-
tor, and the right knob the combination
volume control and ‘“on-off” switch. A
card marked off in kilocycles in the broad-
cast band is placed over the tuning knob
when the set is installed in its case.

The under-chassis view shows construc-
tion and wiring. The various components
can be identified by comparing with the
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Ri, R+—500,000 ohm, V2 w. carbon res.

R+—100,000 ohm, Y4, w. carbon res.

R;—500,000 ohm pot, audio taper, with switch S;

R;—820 ohm, | w. carbon res.

C+-C:—Dual 365 uufd.-per-secticn, midget tuning
capacitor (Miller 2112)

Cz, Cs—25 pufd, mica or ceramic capacitor

C;—.01 ufd. mica capacitor

Cs—470 puld. mica or ceramic capacitor

Cs—100 ppufd. mica or ceramic capacitor

Cs—.1 pufd., 200 v. tubular capacitor

Cy—10 pfd., 50 v. midget tubular elec:. capacitor

CR—Type IN34 germanium crystal diode

Lr—Adjustable ferrite antenna coil (Miller 6300)

S—S,p.s.t. switch on R,

Tr—Tuned r.f. 540-1750 kc. coil (Miller 20-RF)

Ts— Universal audio output trdans., single or push-
pull plates, 4000-14,000 ohms to voice coil (Stan-
cor A-3823)

V:—1U4 tube

V:—354 tube

1—"A" battery, 1.5 V. (Burgess 2FBP)

1—""B" battery, 67.5 V. (Burgess XX45 or Eveready
467)

l—4-inch, 3.2-ohm PM speaker

Other parts you will need: one aluminum chassis,
7" x5” x 3”; two knobs with pointers; two 7-pin
miniature sockets; one 5-lug screw-type terminal
strip; two 2-lug screw-type terminal strips; one
S-lug tie-point strip; one l-lug tie-point strip;
five ground lugs; screws, nuts, wire, solder.

You can follow this pictorial diagram in wiring the reflex receiver. Be particularly care-
ful about the connections of the tubes, capacitor Ci, rd. coil T, and transformer T..

TERMINAL

A“.,,v/“ SPEAKER
: STRIP

\O' LUE
UNUSED

)
<7 3pST POWER
SWITCH (51 ON
VOLUME CONTROL
(R4)

ANTENNA
TERMINAL

INSULATED
TERMINAL STRIP
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After the wiring has been checked as
correct, connect the batteries and loud-
speaker, and switch the receiver on. Turn
the volume control all the way up. If you
have a modulated signal generator, set it
to 1700 kec. and connect it to the antenna
and ground terminals of the receiver. Set
the receiver tuning capacitor about 14
from completely open and adjust the tun-
ing screw in antenna coil L: for loudest
sound {from the speaker. Adjust the trim-
mer capacitor on the frame of C. for
further increase in loudness. Use the low-
est generator output that you can still
hear, since the low signal allows more ac-
curate adjustment.

If you don’t have a signal generator, use
a broadcast station instead. Do this by
connecting an antenna and ground to the
receiver. Set the tuning capacitor and
volume control as just explained, and ad-
just the screw of coil L, to tune in a sta-
tion operating on some frequency at the
extreme high end of the broadcast band
(somewhere between 1500 and 1700 kc.).

This bottom view of the reflex receiver shows
the author's arrangement of the parts. It

should be used with the pictorial and sche.
matic wiring diagrams in constructing the set.

pictorial wiring diagram. Note the screw-
terminal strips for connection of antenna,
ground, batteries, and speaker. A ground
screw is provided on the battery terminal
strip. This is for convenience in ground-
ing the metal frame of the speakerr when
this is needed to prevent whistling. Whis-
tling is not expericnced in every case, but
sometimes it does occur when the speaker
must be mounted close to the 1U4 tube.

After the initial adjustment, the sct is
operated simply by adjusting the tuning
and volume control knobs. Best pickup is
afforded by an outside antenna and a good
ground (a cold water pipe usually is very
good). But the set will operate also with
a 5- to 10-foot length of wire inside the
house or “on location.” The hank of wire
commonly called an a.c.-d.c. antenna will
suflice.

The batteries shown with the receiver
are onc Burgess Type 2FBP (1%2 v.) and
onec Burgess Type XX45 (67% v.). END

NEW THEREMIN MAKES MUSIC ELECTRONICALLY

OVING her hands around the antenna, the young lady
at the left is playing music on the Theremin,
an electronic musical instrument. The volume
and pitch are controlled by hand movements; the
performer never touches any buttons or keys.
Top unit contains oscillator and control circuits;
lower unit is amplifier and loudspeaker. This
model is made by the R. A. Moog Company.

ANTENNA FROM STEEL TAPE

FLEXIBLE steel

tape makes a fine
adjustable antenna, as
-shown in the photo at
the right. Onescrew
through the center
eyelet mounts it. In-
sulated washers where
the screw enters the
cabinet will prevent
i shorts. For high fre-
quency uses, mount the
tape with a stand-off
insulator.

R
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Mobile

£ Telemetering

Unit
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- Housed in a truck trailer, this equipment measures
and records performance of test plane 100 miles away.

‘ERODYNAMISTS can now be furnished
A with an accurate picture of the vital
functions of an airplane under test 100
miles away by means of an electronic tele-
metry unit housed in a Fruehauf truck
trailer.

Now in use at 4. V. Roe Canada Limited,
manufacturers of jet planes, the new
equipment enables ground technicians to
observe and record 67 separate items of
data while a test flight is in progress.

From the aircraft, the variables to be
measured are converted into electrical
signals by a special transducer. These sig-
nals are transmitted to the ground unit.

Among the data thus sent are air and
liquid pressures, accelerations, rotary and
linear motions, temperatures, and various
applied forces.

These signals are received in the trail-
er by an elaborate FM unit and recorded
on high speed recorders. The receiver is
actually.g pre-tuned 67-channel set. Each
channel d§ fed independently to ope of 67
discriminator circuits which will handle
only its predetermined signal, ignoring all
the others. The output of each discriminator
varies with the frequency of the particular
signal fed into it, similar to the action in
a home FM radio set. EnND

Inverior of trailer showing telemetry equipment used for checking performance of airplane in flight.

\ WEAY
}
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Fig. 1. The larger of these electrostatic cath-
ode-ray tubes is made of glass and measures \
5 inches. The smaller is a 1 inch metal tube.

he Cathode-Ray Tube
Works

Fig. 2. Construction details of an electrostatic type cathode-ray tube.

TUBE SOCKET.
FILAMENT

ELECTRON "GUN" ASSEMBLY

VERTICAL DEFLECTION PLATES
HORIZONTAL DEFLECTION PLATES

5
@ "BEAM OF ELECTRONS™
; FLUORESCENT
SCREEN

FILAMENT 8 CATHODE PRODUCE
"FREE" ELECTRONS

GLOWNG

PAT TERN
WHEFE
BEAM
STRIKES
:NFOD S ACCELERATE ELECTRONS

US THEM IN A.FINE BEAM

VERTICAL DEFLECTION PLATES
MOVE ELECTRON BEAM UP &
DOWN

HORIZONTAL DEFLECTION PATTERN IS TRACEO ON
®  PLATES MOVE ELECTRON SCREEN OF TUBE
BEAM LEFT & RIGHT
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This analysis of both electrostatic and magnetic type tubes

provides better understanding of TV picture tube operation

O MANY, the cathode-ray tube is sym-

bolic of the entire television industry.
There is little question that if it were not
for this tube, the industrial giant of mod-
ern television could never have come into
being. However, while it is true that a
cathode-ray tube is used in every TV re-
ceiver and that thousands of others are
used in TV broadcast stations, its use is
not limited to this field alone. These tubes
are used in radar, in medical electronic
apparatus, in test equipment, in atomic
research, in industrial electronic equip-
ment, in fact, in all phases of present-day
industry and science. To understand the
operation of the cathode-ray tube, then, is
to. be in a better position to understand
the entire field of modern industrial tech-
nology.

Fundamentally, the cathode-ray tube (or
CRT) is nothing more than a special type
of indicating device. Just as a loudspeaker
converts electrical signals into sound
vibrations, and a meter changes electrical
energy into the mechanical movement of
a needle pointer, the CRT is an instrurment
used to change electrical signals into pat-
terns of light.

Cathode-ray tubes are made in numerous
sizes and shapes and for many special pur-
poses. However, most cathode-ray tubes
can generally be divided into two broad
classes-—"electrostatic” tubes and “elec-
tromagnetic” tubes. This classification is
based on the means used for deflecting
(moving) the electron beam which ‘“paints”
the light pattern on a fluorescent screen.
Each class of tube has certain advantages
as well as certain limitations, and these
advantages and limitations have resulted
in each type of tube being used in specific
applications.

Electrostatic tubes use an electrostatic
field for controlling the electron beam. This
field is built up between a pair of elec-
trodes called ‘“deflection plates” by the
applicatien of moderate a.c. and d.c. volt-
ages. Electrostatic tubes are generally
made in small sizes, with screens from one

February, 1955

inch to about ten inches in diameter. They
have a good frequency response and are
widely used in cathode-ray oscilloscopes,
medical electronic equipment, industrial
equipment, and in some types of radar
work.

Electromagnetic tubes use a magnetic
field for controlling the stream of elec-
trons. Two pairs of coils are used for
building up this magnetic field. The coils
are external to the tube proper and are
generally mounted in a single assembly
called a “deflection yoke.” Electromagnetic
tubes are made with screen sizes from five
inches to thirty inches in diameter. Al-
though they have a comparatively narrow
frequency response, these tubes do permit
the formation of large size, sharply focused,
bright images and are used in tremendous
quantities in television receivers and as in-
dicators in radar systems. Virtually all

Fig. 3. Photographic illustration of the elec-
tron gun assembly of cathede-ray tube.

Fig. 4. In an electromuqnélic type of tube,
deflection coils are placed on the outside.
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modern TV receivers employ electromag-
netic tubes.

Since most people find it easier to under-
stand the operation of the clectrostatic
cathode-ray tube, we shall discuss this
type first. Once a clear understanding of
the electrostatic tube has been acquired,
the electromagnetic tube is casy to master.
The basic construction of an eclectrostatic
CRT is shown in simplified form in Fig. 2.

An a.c. voltage is applied to the filument
of the tube, heating it to a bright glowing
red. The filament, in turn, heats the cath-
ode' which is placed close to it. The
cathode is covered with materials which
“boil out” electrons when heated, and
these electrons gather in a cloud close to
the cathode.

A high positive voltage is placed on the
accelerator anode and this voltage attracts
the negatively charged electrons, causing
them to move in a stream toward the front
of the tube. The electron stream passes
through a narrow hole in a cylindrical
shaped electrode called the grid. Although
not shaped like a conventional grid, it is
given this name after the grid in an am-
plifier type vacuum tube becausc it serves
the same function ... it controls the
number of electrons which can pass
through.

The electron stream next passes through
a group of two or three cylindrical elec-
trodes which have different d.c. voltages
applied to them, The «ccéelerating anode
may be one of this group. The d.c. volt-
ages applied as well as the shape and size
of these electrodes set up an electrostatic
field which narrows the electron stream
and focuses it into a sharp beam. Because
of this action, one of the electrodes may
be termed the focusing anode.

Next, the sharply focused electron beam
passes through a pair of flat eclectrodes ar-
ranged in a horizontal plane with respect
to the tube. If a d.c. voltage is applied to
these plates, the electron beam will be at-
tracted toward the more positive plate and
repelled from the negative plate, bending
either up or down, depending on how the
d.c. voltage is applied. If an a.c. vdltage
is applied, the beam will move up and
down alternately. Since the beam moves
in a vertical direction, these electrodes
are called the wvertical deflection plates.
The horizontal deflection plates are a simi-
lar pair of electrodes, but arranged at
right angles to the vertical plates, and
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Fig. 5. The photograph shows a typical
deflection yoke of a modern TV receiver.

serve to move the beam either to the left
or right.

After passing through the deflection
plates, the electron beam goes on to strike
the front of the tube, which has been cov-
ered with chemicals which glow when
struck by the electrons. This action is
termed ‘“‘fluorescence” and, therefore, the
film of chemicals on the face of the CRT
is called a fluorescent screen. The choice
of chemicals used in making the fluores-
cent screen determines the color of the
glow and how long the glow continucs
after the clectron beam strikes the screen.
This latter characteristic is called the per-
sistence of the screen.

Most of the cathode-ray tubes used in
oscilloscopes have a medium persistence
green screen. Zinc orthosilicate is fre-
quently used for such screens. Television
receivers generally employ a medium per-
sistence white screen. Various mixtures
may be used to produce a white screen,
including a combination of zinc sulphide
and zinc beryllium silicate. For high speed
photography, a CRT using a short persist-
ence blue screen is desirable. Such screens
may be made from calcium tungstate.

Since the purpose of a cathode-ray tube
is to obtain a pattern of light on a screen,
the fluorescent screen is often considered
one of the most important parts of the
tube. This is shown by the fact that a
tube’s size is given in terms of its screen
diameter. A “seven inch tube” has a screen
with a diameter of approximately seven
inches.

In a cathode-ray tube, the assembly of

electrodes which produces the stream of

electrons, not including the deflection
plates, is called the ‘“electron gun.” The
electron gun of a typical CRT is shown
in Fig. 3.
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An electromagnetic CRT is somewhat
simpler in construction than an electro-
static tube since it does not have deflec-
tion plates. However, it still has an elec-
tron gun assembly, although the focusing
anodes may be missing. The beam of elec-
trons sent out by the electron gun is de-
flected by a magnetic field set up, in turn,
by two pairs of curved coils mounted
around the neck of the tube close to the
bulge of the *“funnel.” Sec Fig. 4. The
coil assembly, or deflection yoke, of a typi-
cal television receiver is shown in Fig. 5.
Note how the two sets of coils are mount-
ed at right angles to each other.

Electromagnetic cathode-ray tubes which
do not have focusing electrodes in their
electron gun assembly employ an exter-
nal magnet to produce a magnetic focusing
field. Such magnets may be either elce-
tromagnets or permanent magnets, or a
combination of both. Thus, electromag-
netic tubes may be subdivided into, two
smaller classes; those employing electro-
static focusing and magnetic deflection
and those employing both magnetic focus-
ing and magnetic deflection.

The shape of the light pattern formed
on the screen of a CRT depends on the
type of electrical signals applied to the
deflection elements (whether coils or elec-
trostatic plates). Il steady d.c. voltages
are - applied, a dot will appear on the
screen, with its exact position determined
by the relative sizes ol the applied deflec-
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tion voltages. If a.c. signals are applied,
a line or pattern will be formed, with its
shape and size determined by the elec-
trical waveforms and amplitudes of the a.c.
signals. In a television receiver, the light
pattern forms a raster made up of a series
of horizontal lines.

Varying the voltage applied to the grid
clectrode in the electron gun assembly
will change the number of clectrons that
can pass through and strike the screen
and hence the instantaneous brightness of
the glow. In a television receiver, the video
signal is applied to the grid-cathode circuit
of the CRT and changes the evenly glow-
ing raster into a pattern of light and dark
segments which, in turn, makes up the
picture.

The vast majority of present day cath-
ode-ray tubes employ a single electron gun
assembly and a single set of deflection ele-
ments. However, tubes have been made
with a number of electron guns, includ-
ing some of the tubes designed for color
television. Cathode-ray tubes have also
been made with several complete electron
guns plus deflection elements. Such tubes
are virtually several independent cathode-
ray tubes with a single screcn. One such
tube is shown in Fig. 6.

Special purpose cathode-ray tubszs, color
television picture tubes, TV camera tubes,
and other types of cathode-ray tubes will
be discussed in other issues of PoPULAR
ELECTRONICS. EnD

Fig. 6. This industrial multi-gun cathode-ray tube has five electron gun and deflection assemblies.
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NE of the oddities of the radio control

hobby is the persistent underestimation,
even by some manufacturers, of the prob-
Jems of installing the airborne equipment.
Most directions stop with a wiring diagram
and the “dope” on tuning. It is no wonder
then that the beginner’s first R/C installa-
tion is a rat’s nest of wires, or that the
radioman’s first model often is torn up by
loose batteries and catapulting equipment
on the first really hard landing.

A shipshape installation is accessible, re-
movable, facilitates proper functioning of
the radio, protects the equipment, and, just
as important, protects the airplane from
the equipment in a crack-up. If these re-
quirements are not met, the best radio in
the world is rendered unreliable.

If this sounds like making a mountain
out of. a molehill, consider the unnecessary
damage that happens to a relay when the
receiver bangs around inside a cabin. The
heavy coil may deform the frame, causing
delicate pivots to bind. This will result in
skipping and sticking, eventually causing a
bad crack-up or a fly-away. This is just
one of the ways a poor installation en-
dangers the equipment.

Let’s take the requirements in the order

given. First is accessibility. This, like
Sergeant Friday, covers a lot of territory.
Just because the frequency trimmer can
be reached with a tuhing wand doesn’t
mean that the receiver is accessible. A
slug tuner which requires tightening of a
lock nut so that vibration will not cause
detuning, isn’t accessible when the lock
nut is under the receiver chassis! Or, you
may want to reach the relay to clean a
contact, or to adjust spring tension, or
reset a contact. Battery voltages often
must be read on the field, or batteries may
have to be replaced, or the escapement or
servo checked. Anything that requires ob-
servation or adjustment should be readily
accessible.

Equipment should be removable. Main-
tenance alone requires that all principal
parts of the radio system be removable,
that is, battery packs, receiver, and actua-
tor. Exhaust smoke from the engine and
dust on the field penetrate cabins, eventu-
ally causing leakages of capacitors, ete. It
certainly is worthwhile to keep the re-
ceiver chassis clean. Soldered joints need
regular inspection-—components may have
been pushed out of place, perhaps to the
point of shorting out. Tubes may be loose,
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a burr might have developed on the revolv-
ing arm of the escapement, or the arma-
ture of a servo motor may require cleaning.
The radio model is, after all, a real air-
craft and, like a real aircraft, requires
periodic checks. It is not uncommon for
an active hobbyist to log a hundred or
more flights a year. If the equipment is
not inspected regularly, the model will be-

come a casualty before that many flights

can be racked up.

How well the receiver does its job de-
pends on the neatness of the installation
and the provision included against the ill
effects of engine vibration upon the relay.
The beginner tends to place batteries, re-
ceiver, and escapement wherever con-
venient, then to run wires, like as not
through space, point to point. Wires can
be grouped or cabled. Those wires that
connect the switch, potentiometer, jack,
sockets, and other stationary components
that remain in the plane, regardless of the
removability of the receiver, batteries, or
actuators, should be fastened to the struc-
ture, led along the corners between walls
and floor, or by bulkheads (crosswise par-
titions) and walls.

The stationary wiring can be constricted

into a very small area by a compact ar-
rangement of the permanently installed fix-
tures. By using miniature socket-type
plugs, the receiver can be provided with
a plug-in cable, and the battery pack with
another. Either or both can be removed
by slipping out the plug. Standardize your
receiver cable connections to make receiv-
ers interchangeable between ships. One big
advantage of this practice is that friends
can cooperate by sharing receivers when
necessary, provided the hook-ups are stand-
ard. On the five-pin plug the following
connections are suggested: pin 1, “A+";
pin 2, “B+”; pin 3, common minus; pins
4 and 5, relay.

Damping of vibration is accomplished
by a variety of shock mounting systems,
the two most common ones being a rubber-
band suspension of the receiver in a hori-
zontal position, or the placement of the re-
ceiver upon a block of foam rubber, either
vertically or horizontally. If vertically
mounted, the receiver has an infinite]
greater immunity to crack-up damage. In-
deed, it is possible to destroy the airplane
without detuning the receiver or even
knocking the relay out of adjustment, when
vertical mounting is used. Heavier and

HATCH co) "1

BATTERY v RECEIVER
PACK
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Example of battery installation in the belly of an airplane under the hardwood floor.
The forward box contains a hearing-aid “B” battery, the rear compartment contains the
batteries for the receiver filaments {(1v2 volts) and the escapement requiring 3 volts,

larger receivers sometimes rest upon
two blocks of sponge, one at either end,
or at either side, as the case may be.
The rubber is faced with 1/16-inch thick
plywood (using rubber cement) and the
chassis ends or mounting lugs are attached
to the plywood with small wood screws.

Good shock absorption is essential to good
relay operation. The writer has seen cascs
where a 10,000-ohm sensitive relay con-
sidered shock proof would not pull in when
mounted firmly on wood with a powerful
engine shaking the airplane. Contact pres-
sures may not be sufficient to hold a rud-
der in one position as the plane shudders
out of a dive. Probably the manufacturers
themselves don't know what happens to a
relay armature during repeated signaling
in the presence of a severe harmonic vibra-
tion, as only modelers seem to create it.
If a good installation is able to employ the
means of damping vibration to provide
crash protection as well, you are ahead of
the game.

Last, but not least, is the protection of
the airplane from loose equipment. This
means that all heavy objects, notably the
batteries and the receiver, should not be
permitted to gather momentum before
coming to rest against a bulkhead. Bat-
teries should always rest snugly against
a bulkhead. This bulkhead should be
strengthened across the grain with cross
members or plywood to prevent splitting.
Its ends, or joints with the floor or walls,
should be butted against forward move-
ment that would tear out the joints. Bat-
teries should not be fastened down upon
flooring, and never held loosely in place.
A vertically-mounted receiver that rests
against a firm bulkhead, with appropriate
strengthening against splitting and move-
ment, causes little or no structural damage
and is itself unhurt by hard knocks.

44

Horizontally-mounted receivers which
depend on rubber-bands from the four
corners of the chassis may, on a short stop,
penetrate a ply bulkhead with well im-
agined results to electronic equipment. A
tether cord attached to the chassis and
anchored behind the chassis to some strong
point, prevents the receiver from traveling
too far, although the back travel, like re-
coil of a gun, should be similarly damped
for safety. Even though the horizontal
mounting may hold in a crash, it is likely
that the Sigma 4F-type relay will be de-
formed. Tubes will pop out, and every-
thing that isn’t tied down, like chokes,
quench coils, and capacitors, will move out
of position.

Escapements and pushrods take special
handling to prevent crash damage. Escape-
ments that simply are cemented against a
balsa partition will tumble into the cabin
when the plane bangs onto its nose. A
pushrod may take off like a javelin, pull-
ing loose the linkage assembly and the
rudder.

With such considerations in mind we
can tackle the four typical installations
given in the illustrations. First is the old
fashioned rubber-band mounted receiver,
accessible in this case by means of two
large access doors in the sides of the
ship. A is the plywood bulkhead; B is a
thick sheet-balsa floor or a thin plywood
floor. The batteries are stacked against
the bulkhead or laid flat on the floor with
their front edgés flush against the bulk-
head. The switches, potentiometer, jack,
etc, line up along the lower edge of the
cabin on the left side, facing a right handed
launcher. (This is more or less standard,
so the arrangement of accessories, switch-
es, ete, will not be detailed in subsequent
examples.)

The receiver is suspended by rubber-
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One method for mounting a receiver horizon.

tally is shown here. Batieries and the
socket for receiver cable are well forward.

R/C model plane with the receiver mounted
horizontally. The batteries are in the nose.
mounted on a piece of plywood and inserted
through the floor for easy accessibility.

bands (two light bands to each corner
streiched to about one-third their limit).
(¢ is a tether cord attached to the rear
wing hold-down dowel, D. F is a small
chassis mounting two sockets, one to ac-
cept the battery cable lead, the other the
receiver cable. Note the structural cross
members, @, that reinforce bulkhead A.
The section forward of this reinforcement
is double skinned on each side, with the
inner, thicker skin—3/156 or %-inch thick
sheet balsa, butting against bulkhead A.
A popular mounting method is to have
both receiver and batteries vertical. This
provides excellent accessibility to the radio
from the open top of the cabin, and to the
battery pack from the removable top of
the nose section. 4 is a %-inch sheet-balsa
bulkhead; B is either a %-inch plywood or
a Y%-inch sheet-balsa bulkhead, whose
grain runs across ship. Note that the im-

pact of the batteries is against this bulk-
head; that of the recciver, partly snubbed
by foam rubber, is transmitted through
A. The impact of the snug fitting batteries
is transmitted to the key bulkhead B.
Switches, potentiometer, and jack line up
as before, well out of the way should the

receiver swing from side to side. C is a
foam rubber block, against which the re-
ceiver is anchored by small rubber bands.
The tension of the bands is just enough
to prevent the receiver from hanging loose-
ly or swinging back and forth on landing.
The battery cable D comes through bulk-
head 4, and plugs into a socket on chassis
E. The receiver cable plugs into a similar
socket. Note that the escapement is fully
accessible.

The beauty of the torque rod linkage to
the rudder is that the linkage cannot dam-
age the escapement in a crack-up, where-
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Removable box containing batteries, receiver,
and actuator. This allows for easy removal
from a plane and interchange between planes,

as the pushrod type transmits a blow to
the escapement assembly. Pushrods and
bellcranks also put a dead weight on the
escapement, which can be a handicap when
the nose is down. Pushrods usually re-
quire heavier rubber drive for safety and
this in turn makes escapement and per-
formance more critical.

A variation of the vertical-type mount-
ing is also shown. Here, a plywood floor 4
extends between bulkheads C and D. Ob-
serve that the floor continues forward of
bulkhead B, so that the battery weight can
be carried far enough toward the nose for
correct balancing. Battery boxes bolt di-
rectly to the floor, and are accessible by
means of a large bottom hatch. The Acme
Products Company makes sturdy battery
boxes for all popular battery combinations
including hearing aid “B” batteries. If de-
sired, a large “B” battery may be dropped

structural support. Escapements, switches,
etc, are mounted as before. The large ply-
wood floor is ideal for anchoring the
heavier motor-driven servo-type actuators.

Still another arrangement having very
special advantages is the removable box
method. This box contains the batteries,
receiver, and even the servo or escape-
ment. By detaching the linkage from the
actuator, the box can be lifted from the
plane without disconnecting a wire. More-
over, it can be dropped into another plane.
It is unnecessary to have an actuator in
every plane with this set-up. The batteries
are packed in a forward compartment in
the box; the actuator is mounted at the
rear, but in such a manner that it does
not snag the adjacent bulkhead when the
box is lifted out. Switches, potentiometer,
jack, etc, have to be on the bottom of
the box, and are reached through holes
in the bottom of the ship when the box is
in place. 1In fact, the toggle switch han-
dle extends from the bottom. Usually more
confined than a wide open cabin, the box
requires that some receivers be beam
mounted, that is, placed upon two blocks
of foam rubber at either end, or along
the sides.

It is not intended that these examples
be followed to the exclusion of the reader’s
own ideas. Rather, it is hoped that this
resume of a few of the better kinds of in-
stallations will assist the newcomer in the
successful operation of his new plane.

It would be well to draw upon these
comments in sketching in any installation
upon the plan that comes with your air-
plane kit-—before cementing a piece of
wood. Few kits detail installations, mere-
ly saying, put the batteries here, etc. Nor
are they always wise in the location .¢
some items such as an escapement. The
average modeler is a great individualist,

into place between bulkheads B and D, especially in radio control. So don’t be
with D then requiring the usual forwar afraid to “gild the lily.” END
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ECONOMICAL KIT BUILDS HI-FI AM TUNER

ECOMMENDED as one of the igitial

units for a binaural or hi-fi installation
is the new V-5 AM tuner being sold in kit
form directly from the manufacturer, Ap-
proved Electronic Instrument Corporation,
928 Broadway, N. Y. 10, N. Y.

Features of the unit are: self-contained
a.c. power supply; tuning range, 530-1650
ke.; sensitivity, 5 micravolls; iron core
tuned coils; tuned r.f. stage; and 3 section
variable capacitor. Dimensions are 9% " x
5" x5%".

The complete kit of parts including tubes
and pictorial and schematic diagrams is
priced at $24.50.

NEW LOW COST TV TOWERS
MADE OF ALUMINUM

EW economies in cost per unit as well as
building costs are being realized with the
new aluminum TV antenna tower being
: ; erected in the
photo. Made
by Alprodco,

Inc., Mineral
" Wells, Texas,
" the light

weight tower
is assembled
from six-foot
sections and
raised with
another sec-
tion of alumi-
num tower
acting as a
boom. Five
men did the
CR N o job in one day.
' " Similar tow -
- &1 crs have been

e owo® installed in

: L1 many areas.

OVEL feature of the new Rimenco 415A
portable radio, shown at the left, is a
single earphone which plugs into a socket
and cuts out the loudspeaker when oper-
ating on batteries. Reversing the plug per-
mits earphone and loudspeaker to be used
simultancously.
!In a.c./d.c. op-
-—eration, the
Ioudspeaker op-
crates regard-
| :ss of the pho-
no plug posi-
ton. The set is
(xtremely com-
pact, weighing

e

February, 1955

SOLAR ENERGY OPERATES
MIDGET TRANSMITTER

SOLAR energy is used to power this
midget experimental transmitter built
Electric

by Edward Keonjian, General
engineer at Syracuse, N. Y.

Self-powered and about the
size of a package of cigarettes, | j
the unit uses transistors instead i
of vacuum tubes, and selenium
solar energy converters instead
of batteries. When light rays
strike the selenium, enough elec-
trical energy is delivered to the
transistors to operate the midget
experimental transmitter.

The transmit-
ter currently
has a range of
about 100 fect
which could be
improved,
Keonjian says,
by adding more
selenium units,
or by using ger-
manium or sili- _ o
con instead. : i

PORTABLE RADIO FOR LOUDSPEAKER OR HEADPHON

only 3 lbs., 11 oz. The Rimenco 4204,
shown at the right, is an all battery port-
able smaller than the 415A. It features
a unique switching arrangement which
permits the set to operate at reduced
power drain ‘while the batteries are new.
As they age,
a flick of the
switch in-
creascs the set’s
gain. Distrib-
uted by R. [
Mendels, Inc., of
N. Y, they are
made by Mut-
sushita, Japan.
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A Solderless B.C.

‘I'HIS crystal broadcast receiver, although
available in kit form, can be built from
readily-available parts in virtually less time
than it takes to read about it. Its most
outstanding features are, of course, its
simplicity and low cost. Its selectivity
and sensitivity are obviously not as good
as in other more elaborate crystal-type
receivers.

The tuning coil mounts on the wooden
base by means of two nails, driven from
the underside of the base, and some air-
plane glue. The base should be grooved
out to conform to the contour of the coil.

After winding the coil, as specified in
the parts list, it will be necessary to re-
move the enamel over that portion of the
wire on which the slider rests. A simple
method of doing this would -be to move
the slider back and forth across the coil
to wear a path through the enamel insula-
tion.

As can be seen in the illustrations, the
crystal supplied with the kit is a, “cats-
whisker” type. This is available from the
company as a separate item. You can,
however, use a standard 1N34 crystal diode
in its place.

Connect the various components as
shown in the schematic diagram. After
completion, simply connect an antenna,
ground, and a pair of earphones—and the
set is ready for operation. The antenna
and ground should be the best available
in order to provide maximum sensitivity.
The headphones should be of the high-im-
pedance type, preferably 2000 ohms or
higher.

Tuning is accomplished by moving the
slider across the coil.

48

Crystal Receiver

PHONES

C:—.001 pfd. tubular ceramic capacitor

L—250 t. closewound #32 en. wire on 34" dia.
wooden form

CR:—Steel galena crystal assembly (see text)

1—Pair high-impedance headphones

4—Fahnestock clips

S5—#6 wood screws

1—Wooden base

I—Slider and contact (made from thin conductive
metal strips)

RLLLLL L LI LT LT PR T TV T T T T Y Ty T ey oy pyupaypn o

For those who prefer to work from a Kkit
of parts, the receiver is available as the
“Peppy Pal” from Radi-Ore Labs, 38 Onei-
da St., Lynn, Mass. The Kkit, which retails
for $1.50, contains all necessary compo-
nents (earphones not included) and in-
structions. A photograph and diagram, if
required, are available for an additional
30 cents. All prices apply to continental

U.sS. END
Y

CLOTHESPINS PROVIDE PAIR
OF “EXTRA HANDS”

E couple of “extra hands” so often

needed to hold a critical piece of work
can be approximated by a couple of pairs
of clothespms bolted back-to-back, as
shown in the photograph. They can be
made rigid, or be devised tos bend in any
direction. Any slender upright rod-—wood
or metal —can act as a support. Here, a
wooden dowel has been inserted into a
flat base. Further rigidity could be ob-

tained by screwing the base itself ento
the workbench. Note how the improvised
“fingers” hold the delicate wor rk while the
techmclan s two h(mds are occupled E. R
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HE brief flare of an ordinary kitchen

match at a distance of five feet triggers
this sensitive little light-operated relay
with startling decisiveness. Its response to
small changes in light intensity, coupled
with versatility, compactness, and low cost,
is attained by a rather novel circuit design.

The arrangement has quite a few atirac-
tive features: (a) No transformers or high
wattage resistors are needed. Hence a tiny
31,"x4%"x2" chassis may be used. (b) Be-
sides the phototube, only one vacuum tube
is required—a 117L7GT, operating directly
from the a.c. lines. (¢) Either a gas-filled
or a vacuum type of phototube may be
utilized. Direct interchangeability without
alteration of circuit wiring or pin connec-
tions is made possible by incorporating a
voltage divider which permits only hall the
line voltage to be applied to the electrodes
ol the phototube. This adaptability for
phototube substitution provides a wide
range of sensitivities to varying light val-

ues. (d) Either positive action (increased
' I

x% L,LJ* |‘ i

W7 I

é\‘\gj pEe Wi

: -1 - e
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Sensitive
Low-Cost
Photo Relay

light actuates controlled device) or nega-
tive action (decreased light actuates con-
trolled device) is obtainable by moving a
single external wire {from one binding post
to another at the rear of the chassis.
Positive action is desirable for garage
door operators, floodlight actuators, auto-
matic house lighting controls, etc. Burglar
alarms, door annunciators, salety devices
on machines and other similar applications
are best handled by negative action which
oceurs when a beam of light is interrupted.

Construction

After the chassis has been drilled and
punched, mount the octal sockets so that
the keyways are facing toward each other.
The sensitivity control, R,, and the binding
posts or rear terminal block should be se-
cured to the chassis next. If binding posts
like those on the mwodel are used, their
mounting holes should be drilled at least %
inch in diameter, to make it easy to in-
sulate them from the chassis.
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RECTIFIER
SECTION
2 N7L7GT
Via

ke

-
i, B

ods of connecting the relay

BEAM POWER
SECTION
112 H7L7GT
Vig

W

Bottom view of chassis showing placement of
major parts.

R;—50,000 ohm, Y5 w. res.

R:—100,000 ohm pot, linear taper

Rs—250,000 ohm, V2 w. res.

Ri,—1 megohm, V5 w. res.

Rs—250,000 ohm, Y5 w. res.

C1 C:—8 ufd., 450 v. elec. capacitors (not dual
capacitor with common terminal)

RL—5000 ohm plate circuit relay, s.p.d.t. (Potter
and Brumfield Type LBS)

V:—117L7 tube

Ve:—Either 925 vacuum type or 1P40 gas-filled type
phototube, depending on sensitivity requirements

Miscellaneous parts: One aluminum chassis, 3Va"x
412'x2”, ICA Type 298077; two octal tube sockets;
one knob with pointer; three binding posts, sup-
plied with shoulder washers to permit positive
insulation from chassis; line cord and plug; ma-
chine screws and nuts, wire, and solder.

TO MOVABLE aRM
OF RELAY

Schematic wiring diagram of the
light-actuated relay. Two meth-

the controlled equipment are dia-
grammed on the opposite page.

to
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Begin the wiring by joining pins #1, #2,
and #5 of the 117TL7GT tube socket (right-
hand socket in the photograph showing the
bottom view of the chassis) by means of
short lengths of uninsulated wire. Next,
connect pin #7 to pin #8 of the same socket
with bare wire. The remainder of the wir-
ing may be handled as the builder sees fit,
provided that he bears two precautions in
mind: uninsulated leads are not to touch
the chassis; and the polarities of the two
electrolytic capacitors are to be carefully
observed. Mention is alsc made of fact that
lugs #2, #5, and #6 on the phototube
socket are used as tie-points.

After the construction is complete, check
your work visually to spot obvious errors
or short circuits, if any. Using an ohm-
meter or other continuity checker, make
certain that all three binding posts are
completely insulated from the chassis and
that no short circuit exists between the
prongs of the a.c. line cord.

Choice of Phototube

If you don’t have a stock of phototubes—
and how many people do?—you will want
to purchase either a 925 or a 1P40. The one
you buy depends upon the intensity of light
to be used for control purposes and the
light differential anticipated during the
control cycle.

The 925 is a vacuum type; it is octal
based and light sensitive on the concave
side of the big cathode. (See drawing).
The 1P40 is identical in all respects save
one: it is filled with an inert gas which
adds measurably to its sensitivity.

Use the 925 when you expect to have an
intense source of light available. The 925
is a safe tube as it is not affected by short
exposures to even very bright light.

If a low-intensity source is to be used,
however, the 1P40 can be counted upon to
provide the additional sensitivity necessary
for reliable relay operation. It does have a
weakness, though, which makes it some-
what rhore precarious to use. Exposure to
intense light—even for a brief period of
time -may deactivate its sensitive cathode
surface or seriously change its character-
isties.

Testing and Adjustment

Insert the 117L7GT in the proper socket,
but leave out the phototube temporarily.
Rotate the sensitivity control fully clock-
wise, then apply power. Allow about 30
seconds for warm-up.

Now, as the sensitivity control is slowly
backed off in a counter-clockwise direction,
a point should be found where the relay
clicks in. Moving the control back and
forth past this point should cause the relay
to pull in and drop out with positive action.

With this condition established, darken
the room or cover the phototube with a
small cardboard carton and insert it into
the remaining octal socket. Adjust the sen-
sitivity control to the point where the relay

The completed photo relay: binding
posts shown are connected to the
circuit which is to be controlled.

Binding post connections to open a circuit (A)
and to complete one (B), when light increases.

| 203

NEGATIVE ACTION

O

POSITIVE ACTION I
HTV.A.C.
(8)

CHIME

11,1 BATTERY
+ ill'l fixs

(a)

N

Proper orientation of phototube is with con-
cave side of its cathode toward light source.

ANODE

\
\
[}

/
¥~ PHOTOCATHODE

“\GLASS ENVELOPE

-PROPER DIRECTION OF
INCIDENT LIGHT

o

-
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Jjust fails to pull in. This is the setting for
maximum sensitivity. Incidence and inter-
ruption of light falling on the sensitive
cathode surface should now cause relay
operation.

Trouble-shooting

Assuming that the wiring is correct and
that the values of the components are not
in error, there is very little else that can
g0 wrong.

If the relay fails to pull in at all, with or
without the phototube in its socket, meas-
ure the voltage between the plate and
cathode (pins #3 and #8) of the 117L7GT
with an a.c. voltmeter when the sensitivity
control is fully clockwise. A reading of 75
volts or higher indicates that the relay is
all right; in this case, the tube (beam
power section) is probably defective.
Should relay operation be normal for move-
ments of the sensitivity control but in-
operative for changes of light intensity, the
phototube should be suspected if an a.c.
voltmeter reading shows from 40 to 50
volts between pins #4 and #8.

Another type of trouhle that may de-
velop, especially with the gas-filled photo-
tube, is positive latch-in of the relay with
any light intensity or no light at all, and
at any setting of the sensitivity control. If
this occurs, the trouble lies in the photo-
tube; it may be improperly “‘gassed,” a de-
fect which sometimes occurs in manufac-
ture and which causes high gas currents
even under dark conditions.

Look for extraneous light reaching the
photo-cathode if operation is erratic. In
some applications it will be necessary to
provide the phototube with a little light-
proof box having a window about one inch
square directly in line with the cathode. It
will be found that such a light shade im-
proves sensitivity as well as stability.

Positive or Negative Action

The model was wired so that the center
binding post, #2, was connected to the
armature contact of the relay. This bind-
ing post is the “common’” one on which the
control wire remains for either positive or
negative action.

When the photo relay is to be used as an

|||

&
/Q )/%
27T 1 g
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annunciator, for example, an interruption
of the light beam across the doorway
should cause a chime or bell to operate.
This is negative action involving the use of
binding posts #1 and #2 as shown in the
sketch.

An application in which positive action is
required as, for instance, where the head-
lights of your car activate the photo relay
as you drive into your doorway to turn on
floodlights, binding posts #2 and #3 are
used. This is also shown in the sketch.

Principle of Operation

The rectifier section of the 117L7GT s
used in “backward” connection; that is, it
is hooked up in a manner such as to provide
negative voltages across the sensitivity con-
trol. This is used as bias potential, adjust-
able by means of R..

The first adjustment sets the bias just
below the pull-in plate current. When light
impinges upon the photo-cathode, a tiny
current flows up through part of R,
through R, and to the upper leg of the a.c.
line through the phototube and R.. The
voltage drop across R, is applied as a posi-
tive voltage to the control grid of the
117L7GT, cancelling enough of the bias to
increase the plate current beyond the pull-
in current of the relay.

Resistors R; and Rs comprise a “50-50"
voltage divider that never permits- more
than half the line voltage to appear across
the phototube, keeping the potentials well
within the rating of the gas filled 1P40. C,
maintains the bias constant during the
half-cycles of the a.c. line voltage when the
rectifier section is non-conducting, while C,
prevents relay chatter.

The use of the rectifier to provide bias
has two very important advantages, both of
which contribute to improved sensitivity
and stability: (a) Line voltage fluctuations
do not tend to trigger the relay because
both plate voltage and screen voltage rise
in a positive direction while the bias volt-
age goes in a negative direction and vice-
versa. (b) Since there is no cathode re-
sistor used for bias, degeneration is
completely eliminated making much better
sensitivity possible with the same circuit
components. EnD
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Typical transmitters for “ham” use are
shown here. Check all the models you
can and choose one that meets your needs.

So You Want
To Be A Ham’

GOING ON THE AIR

By ROBERT HERTZBERG, W2DJJ

Part 5. Choosing your transmitting equipment—both kits
and assembled units can be had in a wide range of prices.

FTER you've taken the ham license ex-
amination, and while you're waiting for
your ticket to come through the mail from
Washington, you will start to think seri-
ously for the first time about a short-wave
transmitter. “Seriously” is the right word
because the price range of sending equip-
ment is quite wide.

You can easily find something to suit
your pocketbook and your tastes. Some
transmitters are sold only in kit form,
some only as factory-assembled jobs, and
others in both forms. If you decide on a
kit, you will have a lot of fun putting the
components together, you will learn some-
thing about transmitter design and con-
struction, and you will save as much as
$80. In the way of tools you need only
a pair of pliers, a screwdriver, a couple of
socket wrenches, a soldering iron, and
about a yard of rosin-core solder. You can
assemble and wire a small transmitter in
about three evenings. One of the larger
kits may keep you quite busy for a week.

“Isn’t a transmitter rather complicated
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for a beginner?” Every new ham seems to
ask this question. The answer definitely is
“No.” The diagrams and instructions in-
cluded with the kits are clear and explicit,
and if you follow them step by step, you
can hardly go wrong. Transmitters are
much easier than receivers, not only to as-
semble but also to put into operating order.
With an inexpensive little crystal plugged
into the oscillator stage, you can tune up
all the succeeding stages of even a big
transmitter in a few minutes. To line up
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Telrex two-meter beam antenna is repre-
sentative of a type used by many “hams.”

the numerous circuits of a receiver, you
need service-type test equipment that can
cost as much as the receiver itself and for
which you will have no further need after
you’ve done the job.

Ready-made transmitters are, of course,
a great convenience. Many hams prefer
them because of their impressive appear-
ance and because they are ready to go on
the air as soon as connections to them are
made for power, antenna, and key or mi-
crophone. It's a real thrill to unpack a new
transmitter at 2:00 some afternoon and
work your first station at 2:30!

The regulations of the Federal Com-
munications Commission limit ham stations
to a maximum of 1,000 watts input to the
plate circuit of the final amplifier stage. A
full one-kilowatt rig makes a very, very
large signal on the amateur bands. Rela-
tively few hams are able to take advantage
of this generous allowance, simply because
the power wiring in ordinary homes is not
nearly heavy enough to feed the complete
transmitter. As a general rule, a trans-
mitter draws about four times as much
power from the a.c. line as the nominal
power rating of the final amplifier stage
alone. On a common 115-volt line, a power
demand of four kilowatts, at a reasonable
power factor, means a line current of about
50 amperes. Individual circuits in a home
are usually fused for 15 amperes and the
main fuse is rarely more than 30 amperes.
To operate a “full gallon,” as hams often
refer to a one-kilowalt transmitter, you
need a special power circuit, preferably at
230 volts to minimize the line current and
hence the size of the required service
wires.

Transmitters rated at 400 to 500 watts
are about as big as you can run safely in
a home or apartment without burning up
the place. A typical unit rated by the
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manufacturer at 435 watts input draws
12% amperes at 115 volts from the line.
This is about as much of a load as is taken
by a standard electric iron. Although 500
watts is only half of the FCC allowance, it
is still considered “high power” in ham
circles. The majority of hams run much
less—10 to 25 watts at first, and 100 to 150
watts after they acquire some operating
experience.

As you might expect, the price of a
transmitter is pretty much in proportion
to its power. To give an idea as to what
can be bought for specific sums of money,
the following is a review of representative
transmitters of the popular and generally
available makes:

Heathkit Model AT-1: A kit job, with
all parts down to the last nut and washer
included, this transmitter is ideal for the
new ham. It is intended primarily for c.w.
work and does not include modulation
equipment for voice transmission. However,
a separate modulator can be added any
time, a connector plug being provided for
the purpose. The power rating is 25 to 30
watts. Plug-in crystals or a separate vari-
able frequency oscillator can be used for
frequency setting. Bandswitching is pro-
vided, and the user has the choice of the
popular 10, 11, 15, 20, 40 and 80 meter
bands. Three tubes are used: a 6AG7 os-
cillator-multiplier; a 6L.6 amplifier-doubler;
and a 5U4G rectifier. Grid and plate cir-
cuits are metered. The finished transmitter
is housed in an attractive metal cabinet
measuring 8x13x7 inches. Kit price,
$29.50, tubes included.

Heathkit Variable Frequency Oscillator
VF-1: This is an accessory for the Model
AT-1 transmitter, and like it, is sold only
in kit form. It uses a 6AU6 oscillator tube
and an OA2 voltage regulator, and obtains
its heater and plate power from a take-off
socket on the AT-1. It can readily be
adapted to drive any low-power trans-
mitter that now uses crystal control. Kit
price, $19.50, tubes included.

Viking “Ranger” Transmitter-Exciter:
Used by itself, the Ruanger is a self-con-
tained 75 watt c.w. or 65 watt phone trans-
mitter, with 100% AM modulation and pi-
network antenna load matching from 50
to 500 ohms. With suitable antennas, it
operates in the 10, 11, 15, 20, 40, 80 and
160 meter bands, with either crystal con-
trol or from its built-in variable frequency
oscillator. Complete shiclding and filtering
eliminate any tendency to cause inter-
ference in nearby ‘television receivers.
All controls and adjustments are conven-
iently located on the front panel. Band-
switching, frequency shifting, and all other
circuit tuning can be accomplished in
minutes,
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If the owner of a Ranger gets bitten by
the high-power bug, he can use the unit as
an exciter for a full one-kilowatt amplifier
stage.

The -Ranger is available in kit form at
$179.50, less tubes, crystal, key and mike,
and completely assembled and wired at
$258.50. The kit is designed for easy as-
sembly. Wiring harness, punched chassis,
all. parts and hardware, step-by-step in-
structions, pictorial diagrams and operat-
ing instructions are included. The com-
pleted transmitter is very compact, meas-
uring only 15x11x 9 inches.

Globe Scout Model 40A: This is a gen-
eral-purpose 50 watt c.w., 40 watt phone
bandswitching transmitter, working on 10
through 160 meters. It is intended to fill
the need for a compact unit in the low-
power field for either fixed station or
mobile use. The unit contains six tubes,
including rectifier. It is crystal controlled,
or can be driven by any external variable
frequency oscillator (v.f.o.). Built-in an-
tenna tuner permits use of any standard
type antenna. For mobile use, a suitable
dynamotor. or vibrator power supply is
connected through an auxiliary socket.
Dimensions are 8x16x 8 inches. In kit
form, $89.95; factory wired, $99.95.

Globe Champion: This is a compact two-
unit 150 watt transmitter for c.w. and
voice which stands only 191% inches high
in a strong steel cabinet. I1 uses 17 tubes
and two meters and operates in bands from
10 to 80 meters. In kit form, $329.50; fac-
tory wired, $349.50. The two units are
also sold individually, so you can start with
the r.f. section, work on c.w., and then add
the modulator later when you have the
money. C.w. transmitter only, kit form,
$165; factory wired, $175. Modulator only,
kit form, $159; wired, $169.

Globe King: This is classified as a ‘“me-

Flat 300-ohm transmission line shown below
can be fashioned into a simple, “half-wave”
dipole antenna that will get you on the air,
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dium high power” transmitter, being rated
at 435 watts. It consists of three sections
in a 281 inch TVI shielded steel cabinet.
From top to bottom, they are the r.f. unit,
the speech modulator with power supply,
and the dual power supply for the r.f. sec-
tion. A total of 18 tubes is employed. A
special wooden crate is used for shipping
purposes. The complete transmitter in kit
form is $495; assembled, $515. The indi-
vidual units are available as follows: r.f.
section, kit, $189.50; wired, $199.50; power
supply, kit, $119; wired, $129; speech
modulator, kit, $189.50; wired, $199.50.
Barker & Williamson Model 5100: One
of the newest transmitters on the market,
the Model 5100 is of striking appearance.
In spite of its compactness—it measures
only 22x11x143% inches—it is rated at
150 watts for c.w. and 135 watts for phone.
It features full bandswitching through six
bands, v.f.o. or crystal operation, pi-net-
work output, TVI suppression and built-in
low pass filter. The unit uses 18 tubes.
Factory-assembled only, this is a high-
grade instrument and sells for $442.50.
Huallicrafters HT-20: Designed in mod-
ernistic style to match the well-known
Hallicrafters receivers, the HT-20 is a 100-
watt table type c.w.-phone transmitter of
rugged construction. The cabinet size is
20 x 12% x 17% inches. Twelve tubes are
used. Sockets are provided for 10 crystals.
An external v.f.o. can be employed if de-
sired, a power take-off socket being in-
cluded on the rear of the chassis. A single
meter indicates current values in eight dif-
ferent parts of the circuit. Tight shielding
and extensive filtering make the unit TVI-
proof. Factory-assembled only, at $449.50.
Collins 32V-3: Although this compact
table-top transmitter sells for $775 without
accessories, it is probably the most sought-
after instrument of its kind in the ham
game. This admittedly high price for a rig
rated at 160 watts c.w. and 140 watts
phone pays for the following features: ex-
treme accuracy and stability of the vari-
able frequency oscillator; double shielding
of the r.f. section; very thorough filtering
and shielding to eliminate TVI; flexibility
of operation; full bandswitching; and gen-
erally rugged construction. Overall dimen-
sions are 21x12x 14 inches. The weight
is 113 pounds, which gives some idea as to
the quantity and quality of components
contained inside. Factory assembled only.
Antennas: Ham antennas assume weird
and devious shapes. To get on the air
quickly, easily, and cheaply, the best bet is
probably a simple “half-wave” dipole made
of flat 300-ohm transmission line. You can
use common TV lead-in, but this is usually
(Continued on page 119)
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New Electronics Experimenters Kit

Without using solder or tools, your youngster
can build fourteen real circuits with this Kit.

NEW and different approach to learn-

ing electronics is embodied in the unique
kit shown above. While it will serve for
any beginner regardless of age, it is espe-
cially recommended for your son or other
beginner who is interested in learning this
subject.

Without the need for soldering or the
use of any tools, and with the aid of spe-
cial templates, a child ean construct four-
teen different circuits, from a simple crys-
tal receiver to a one-tube radio receiver.
Of special interest is a code practice trans-
mitter that can be built. This unit sends
signals that can actually be picked up, if
desired, by any nearby receiver, such as
the one in your living room.

Complete in every respect, the kit con-
tains all necessary parts including the
batteries that are used as power, a vacu-
um tube, crystal, headset, antenna and
ground wires, connecting leads, and even
a code sending key and base.

All connections are made by patented
“Jiffy” clips which are simple, easy, and
foolproof in operation and eliminate the
need for soldering or using any tool. The
“Jiffy” method of circuit hook-up is used
in electronics courses in many high schools
and colleges and has been found to be
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practical and simple for circuit building.

The templates are especially valuable to
youngsters for their educational function.
For each circuit that the kit can build
there is a separate template showing the
point to point connections between compo-
nents. This not only facilitates the actual
construction, but teaches the builder some-
thing of the electronic theory behind the
circuit. After he has built a circuit with
the aid of the template, the youngster can
then try to construct the circuit without
the template, following only a conventional
schematic. The instruction sheets that are
included in the kit show the symbol, pic-
ture, part number, and name of each part
in the Kkit.

This is not a ‘“‘dead-end” kit that be-
comes useless when all its fourteen ecir-
cuits have been built. Rather, additional
parts may be added to expand the kit’s
usefulness so that it will function in ever
widening areas of electronics. The kit is
designated as Model T-100 and may be
purchased for $14.95 direct from the manu-
lacturer, Science Electronics, Inc., 485
Main St., Cambridge, Mass. A free sam-
ple “Jiffy” connector as well as descrip-
tive literature are available on request to
the manufacturer. END
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Electronics
Shapes Home
of the Future

HE increasingly important role played

by electronics in our daily lives is indi-
cafed by the household items shown here.
Presented by the National Breadcasting
Company during its “World of the Future”
telecast of the Home Show, these elec-
tronic devices are not science-fiction fanta-
sies, but actual possibilities, which are now
or will be marketed to the public. END

“Chef Phillip” demonstrates Raytheon’s new
“Radarange.” It roasts a turkey in an hour
broils steaks in three and a half minutes,
cooks corn and bakes potatoes in a few seconds,
Home models are expected early this spring.
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Hugh Downs shows actress Ar-
lene Francis and artist Jack Cog-
gins a mock-up of a new compact
television set being developed
by General Electric. The screen
is light enough in weight to be
hung on the wall. The set elim-
inates the bulk of the picture
tube and its electronic gun.
Transistors will replace conven-
tional tubes. Color sets designed
along these lines will prob-
ably be available in ten years.
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Being marketed nowis the pocket

radio held by Mr. Coggins. Made
by RCA, it utilizes transistors.

Microphone and loudspeaker cor nected to the
base of this telephone enable you to answer it
from a distance without lifting the receiver,
Developed by Bell Telephone Laboratories, it
is the first remote telephone on the market.



ONG TERM archival storage of mag-

netic records should differ from tempo-
rary storage of the same medium. In addi-
tion to the physical conditions of storage,
archival recordings should be recorded
somewhat differently from those intended
for short period storage. Engineering data,
legal matters, and Junior’s first immortal
words (to his parents) might be the subject
matter of long term storage—over a year
from our point of view. Dictation to be
transcribed within a few days, capers at a
party for the absent guest, and radio or TV
sound programs for the husband who was
working at the time are examples of short
term or temporary storage.

Before considering the physical conditions
of storage such as humidity, temperature,
and exposure fo magnetic fields, the echo
effect common to both tape and wire records
should be discussed.

Perhaps you have rubbed a screwdriver
against a magnet and have learned that it
too becomes a magnet. Or perhaps you put
the screwdriver in a leather tool pouch with
a TV ion trap against the pouch and found
a few days later that the screwdriver had
become magnetized. Actual contact is not
required for one magnet to magnetize an-
other. The amount of magnetism induced
in the screwdriver depends on several pri-
mary factors such as: Magnetic intensity,
the magnetomotive force in the ion trap in
this example; Distance, where the path is
broken by an air or other nonmagnetic gap;
and Time, time in proximity to the source
of magnetomotive force.

A magnetic record behaves similarly to
the simple example of the serewdriver and
the ion trap. First, the process of record-
ing produces a magnetic field on the record.
This magnetic field varies with the sound
which is recorded. Second, each individual
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For proper archival storage of tape in can, dried blotting
paper must be cut to fit inside the can on top and bottom.

turn on a reel of recorded tape is near other
turns. Its predecessor and the turn follow-
ing it are separated by the thickness of the
plastic base—a small distance. Further-
more, turns of tape several thicknesses
away are still near magnetically speaking.
The tape will remain wound on the reel for
a period of time which is relatively long in
archival storage.

A strong magnetic impression on the tape
or wire may cause other unwanted mag-
netizations of nearby turns with the passage
of time. Such “secondary” magnetizations
are called “echo effects.” As many as seven
distinct echoes have been noted from a
strong initial magnetization in a year.

Several things can be done to minimize
echo effects. Firstly, we can record at a
lower level to reduce the magnetic intensity
of the recording—the lower the level the
better. A simple procedure is to set up the
recorder with the tape stopped, bring the
microphone near the source of sound to be
recorded until the peaks enter the overload
range of the meter or indicator, and then
move the microphone back—away-—to three
times the distance. By so doing, the play-
back volume will have 1o be advanced, but
far less echo effect will be observed. Now,
rewind the tape or wire loosely. If possible,
rewind by hand on another reel. This in-
creases the separation between adjacent
turns of the tape and greatly reduces the
magnetic effect of one turn upon its pre-
ceding and succeeding neighbors. In this
rewinding procedure, a separator may be
used, such as a blank tape or leader tape,
Rewinding the tape each year will also re-
duce the echo efflect.

Effects of Temperature and Humidity

Both high temperature and high humid-
ity have their adverse effects on long term
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of Magnetic Recordings

tape recordings and wire records. It is easy
to see how these agents cause corrosion of
wire. Older wire made of iron can rust,
although most recording wire is stainless
or plated to be rust resistant. Tape base
may be a good place for fungus growths to
settle down and reproduce themselves,
thereby damaging the plastic base of the
tape and loosening the magnetic coating.
Moisture may also cause the adjacent turns
of the tape to stick together so firmly that
the tape will break. At temperatures over
about 85° F. the tape may lose its limpness
—it has a special lubricant which helps it
keep limp to conform to the contour of the
heads. It will become somewhat brittle,
adding to the possibility both of breaking
and flaking off of the magnetic coating.
About 50 per-cent relative humidity is the
best moeisture content in air at a maximum
of 60 to 65 degrees Fahrenheit. Even lower
temperatures and humidities arc satisfac-
tory.
Storage Containers

Archival records should be stored in cans
similar to those used for motion picture
film. The diameter of the tape with its reel
will fit snugly in such a can, but will leave
space in the depth (photo). This space can
be used for some form of desiccating agent
such as ordinary blotting paper cut in half.
Several of these blotting sheets should be
dried out in a vented oven to permit water
vapor to escape and have been allowed to
cool in the oven. These cool sheets are cut
in half and placed on top of the reel of tape.
While silica gel is a better desiccant, it has
the bad feature of shaking out of the bags
and making some parts of the tape too dry,
thereby impairing its limpness. Blotting
paper or any other unfinished paper stock
will do as well. The cover is put on as soon
as the paper is placed over the tape on its
reel and is sealed with surgical adhesive
tape or black electrician’s tape.

Storage in such containers minimizes the
possibility of exposure of the record to stray
magnetic fields. The metal container acts
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as a shield. Nevertheless, the tins should
not be stored on or near electric power
lines or other wiring which might generate
a relatively powerful magnetic field. Even
a weak magnetic field mdy cause deleterious
cffects over a long time interval such as
several years. Some film storage companies
will provide storage facilities for such con-
tainers. Most safe deposit companies will
store them in their vaults at a fee which is
less than the charges for a safe deposit box.
Such space is called “silver storage” in
some banks. Most safe deposit vaults are
cool with low relative humidity. However,
the container should not come into contact
with a power line or even an extension cord.

Recapitulation

1. Record at the minimum level consis-
tent with a desired reproduction of the
weakest sound passages. Loud passages
will become partially demagnetized with
time, but very little change will occur in
the weaker intensities of the record. The
playback may be made on a machine
equipped with an expansion control in or-
der to correct the relatively greater loss of
high intensities, and a tone control for
sonie minor pitch changes with time.

2. Store in reels which have been re-
wound by hand, preferably with a blank
spacer tape in between.

3. Dry the container and the film with
paper—dry paper—as the desiccating agent.
The metal cans may be dried in an oven
also if necessary. Cool the paper (cans too)
prior to placing the tape and its reel in the
container. If the tape is moist, seal up as
described for a couple of days, open, remove
paper, reinsert dry paper and reseal the
can. If very wet, the process may be re-
peated as often as required until the tape
is perfectly dry.

4. Seal the lid to the can proper with a
good grade of relatively waterproof tape.

5. Store at 50 to 75 degrees Fahrenheit,
away from magnetic fields. Rewind every
year or two if possible. END
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RECORD NOISE

HEN a person attends a “live” concert,

music is heard at its purest and best.
Outside of the occasional cough or sneeze
or the rustling of a program there is no
background noise which distracts attention
from the music. When one is listening to
the “concert-hall-at-home”—a good Hi-Fi
system, one is all too unhappily aware of
any number of noises which intrude upon
the music. These include rumble and hum
from the system itself and noise generated
by the recording. While most Hi-Fi fans
eventually get rid of the hum and rumble
problem, it does take time—and usually
money. Your musical enjoyment can be
greatly enhanced at little expense by the
elimination of record noises. This can best
be accomplished by careful selection of the
records you buy, how you play your rec-
ords, and how you care for and store the
records.

There are two main causes of noise on
the modern long play record. One is the
accumulation of static charges which are
heard as “‘popping” and ‘“crackling” sounds
superimposed on the music. The other is a
cyclic “scratch” and “hiss” and other
neises caused by physical deformities of the
record. The very first corrective measure
you can apply to these problems is in the
selection of the records you purchase. Ex-
amine the records most carefully for nicks
and scratches. Vinylite is such a soft ma-
terial that it is almost impossible to get a
record which is entirely free of all blem-
ishes. Fortunately, unless the nick or
scratch is deep enough to cause a “furrow,”
it will not be heard. Test the suspected
scratch by gently running the tip of one of
your fingernails across the scratch in the
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direction of record travel. If you can “feel”
the scratch with your nail, it will surely
cause a big “click” or “pop.” Look partic-
ularly for what appear to be tiny humps or
bubbles in the record surface. Even with
the light 5-6 grams pressure of your pick-
up, the stylus will eventually break
through these bubbles and ecause a huge
“pop.” Do not accept recordg which are full
of fingermarks. They may not mean a
thing, but chances are mote than likely
that the record was demonstrated a num-
ber of times, in the listening booth of the
store. The styli in the playback equipment
of the average store are usually osmium or
at best, sapphire-—both of which are usual-
ly worn to a chisel edge, and which will
literally gouge the music from the record
groove. If it is at all possible, do not listen
to the recording you selcct at the record
store. Most good record stores will allow
you to take the record home with you to be
played on your own system and return for
credit or exchange if you find it defective.

Check the record for warpage and for an
eccentric or off-center spindle hole. These
off-center records will cause any sustained
tones, such as are found in piano, organ
and violin music, to “wow” or waver in
pitch. The off-center record is a rcally big
problem today and you must be constantly
on guard for it.

Observe your pick-up arm on the record
while it is being played. A “swinger,”’ as
they are called in the trade, will cause your
arm to waver to and fro in a lateral motion
across the disc. Hiss and static charges can
best be taken care of by the use of anti-
static preparations and devices now on the
market. Most commonly used are liquids
which are wiped or sprayed on the disc.
Most of these work fairly well, but be care-
ful to use the material sparingly and wipe
off any excess. Too much of these liquids
applied too often can result in the grooves
of the disc becoming “gummy’ with subse-
quent reduction of the high frequency re-
sponse. There is a concentrated liquid
known as “K-33,” which is a very efficient
record cleaner and anti-static agent. The

(Continued on page 112)
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DISC REVIEW

HIS month we will continue with the survey of

high fidelity recordings of works that should be
in everyone’s basic library. You will recall that
the records are chosen on the basis of sound qual-
ity. 1 do nol mean to patronize anyone when 1
say that an appreciation of perfermance can only
come with musical maturity. If the recording I
list is concomitantly a good or a “best” perform-
ance, I will so state. After all, not cveryone can
have the discrimination of the musically trained
person, but nearly everyone can tell the difference
between a good or bad soundirg recording. As
with the previous column, works will be chosen
irom three major musical eras—the classical, the
romantic and the modern.

Perhaps the most cheerful and melodic of all
Beethoven symphonics is the Sixth, the Pastorale.
1t is also one of the few Becthoven works to which
a “program” has becn ascribed. If you have been
fortunate enough to have seen Walt Disney’s
Fantasia, you may recall the almost periect graph-
ic example of Greek mythological figures cavorting
in the fields and forests of the lush countryside
and scurrying for cover when the storm breaks.
When the storm is over the unicorns, winged
horses, and other fabulous crealures reappear, and
all is peaceful and serene again. There are current-
ly sixteen recorded versions of this symphony. Of
this number, six can truthiully be described as
Hi-Fi in quality. Erich Kleiber’s reading on Lon-
don LL916 is, in my opinion, the best sounding of
the six. Exceptionally smooth strings, very “live,
breathy” woodwinds, and clean percussion are
combined with just the right amount of hall rever-
berance for maximum “presence.” Mr. Kleiber’s
performance is also first rate. Between Steinberg
on Capitol P8159, Beecham on Columbia ML4828,
Scherchen on Westminster 5108, and Von Karajan
on Angel 35080, there is little to choose. All are
zood sounding recordings, with Steinberg’s a shade
better than the others in sound and with Von
Karajan giving the best performance. Lastly we
have the redoubtable Toscanini on Victor LM1755.
While this recording barely qualifies as Hi-Fi, it is
by all odds the best performance. Of course the
final judge is vour ear. Listen to all six ol these
recordings if you can. You can purchase any of
them and fecl certain that you are getting a mod-
ern, good-sounding recording.

One of the best known of all symphonic works
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is Tchaikovsky's Nutcracker Suite. This too, was
depicted in Disney’s Fantasia, making the work
familiar to countless thousands of people. Hardly
a day goes by that this suite is not played some-
where in the world. And no wonder, for this is
music with a universal appeal. Full of gay lilting
melodies and brightly orchestrated dances, the
various sections like the “Waltz of the Flowers”
and “Dance of the Sugar-plum Fairies,” are as
well known to miost people as the “pop” ballads
of the day. Because of its wide audience, the work
has been the subject of many recordings. No less
than twenty-three versions exist, some of which
are real “clunkers’! Five of the twenty-three can
be considered Hi-Fi recordings. The best sound
and incidentally the best performance is Stokow-
ski’s version on Victor LM46. There are a great
many tricky little effects in the Nutcracker Suile,
which are important to the over-all quality of the
sound. Absolute clarity must be obtained from
the triangles and celeste, from the high flute and
piccolo passages, and the pissicato of the strings.
Stokowski has demanded and reccived this kind
of recording from his engincers. Throughout, this
recording is very clean and free of “fuzziness” in
the strings which mars several otherwise good re-
cordings. The other recordings, while all good
enough to be Hi-Fi, have faults here and there
which keep them out of the top spot. In order of
quality they are: Fistoulari on London LD9130;
Ormandy on Columbia ML4729; Von Karajan on
Angel 35004; and Desormiere on Capitol P8140.
One other recording should be mentioned. You
may have noted that this work is listed as the
Nuicracker Suite. This is because the music is
actually taken from a complete ballet called the
Nutcracker. This ballet contains all of the music
in the suite and much more that is interesting and
very colorful. Dorati and the Minneapolis Sym-
phony have recorded the complete ballet on Mer-
cury OL-2-101. This is a fabulous recording with
the sections of the suite sounding even better than
the Stokowski. Super wide frequency response and
dynamic range in this recording, with tremendous
bass drum and tympani sounds, combining with
stunning cymbal clashes. Really Super-Fi, this
one, and it you can afford the 2-12" LP’s the
work occupies, this is it. A superb “show-ofl”’ re-
cording, that will tax the capacities of any system.
(Continued on page 124)
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HE more advanced the radio-control hob-
byist becomes, the more functions he
seeks to control on his model airplane,
boat, or racing car. To effect multiple
control operations, complicated escape-
ments have been designed. Some of these
will be explained in this article.

The escapement illustrated in Fig. 1 was
created in order to obtain direct control
over two physical functions using a single-
channel type receiver. In model aircraft,
for example, it is used to control both rud-
= der and elevator. One particular advan-

tage of this unit is that it only deflects the
control surfaces in the ‘‘on” signal posi-
\!/ tions and returns both to neutral in the

— “off” signal positions. This is a safety fea-
onsiderable merit.
\ Nq%v\that this escapement consists of

M—-_ﬁnger escapement arms and catch-

TO RECEIVER
RELAY AND BATTERY

Fig. 1. A type 2 compound escapement in which
one standard two-finger escapement is used to
actuate two separate control loops via a cam.
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CAM

points located on a single plate with a cam
mounted between them. The cam has a
small pin extension C. In the drawing, a
small spring is shown holding catchpoints
2 and 3 firmly against the cam wheel caus-
ing 1 and 4 to rise up and intercept fingers
A and D. This is the starting neutral posi-
tion.

If now, a signal is sent causing the stand-
ard two-finger escapement to move finger
F to position 6, the cam is caused to ro-
tate 90 degrees counterclockwise pushing
calchpoint 2 forward causing catchpoint 1
to move down, releasing 4. As A rotates
clockwise, finger B is intercepted by catch-
point 2 and held. Loop N is deflected to
the left.

Now assume that the signal ceases. The
arm on the standard escapement rotates
another 90 degrees until G is intercepted
by 5. Through loop L, the cam is rotated
another 90 degrees, allowing catchpoint 2
to be pulled back by the spring and forc-
ing 1 up to intercept B. Loop N is again
at ncutral.

Another “on” signal causes the cam to
push catchpoint 3 forward to intercept E,
deflecting loop M to the right. An “off”
signal sends the cam back to the starting
point, leaving E held firmly by /4 and loop
M again at necutral.

Tracing the action through a second
revolution of the cam will show that first
loop N is deflected to the right, then
brought to neutral, then loop M is de-
flected to the left, and brought back to
neutral. It has taken two complete revolu-
tions of the cam to go through the com-
plete cycle of operation for both loops.

Although it is necessary to go through
the complete cycle in order to effect any
one desired control and return to the
original starting position, this is not neces-
sarily a disadvantage if the operation is
done fast enough. Other surfaces may
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,\(.\r_::sos"z& CONTACTS
Far left, Fig. 2. Back
view of an ECCO com-
pound escapement which
; uses two four-finger
Eon units and two cam wheels
to actuate two “Y”
yokes, each with its
own shaft. This allows
two control functions.
Left, Fig. 3. Simplified
drawing of the ECCO
compound escape-
ment showing how the
four-finger units op-
erate separately with
a single solenoid.

IS SET CONTACTS
"B ONLY

move, but will not be held in a deflected
position long enough to affect the steering.

Another multiple escapement, this one
sold by ECCO, is illustrated in Fig. 2. The
back cover has been removed in order to
reveal the special working parts. It, too,
allows control over two physical functions.
It is a single, self-contained unit requiring
but a single rubber band for power.

The movement of the two output shafts
is obtained through the use of the two
specially shaped cams, the two “Y’ yokes,
and two sets of “four-fingers” which en-
gage the armature catchpoints. The two
catchpoints are offset from each other so
that only one set of fingers contacts the
“on” catchpoint, the second set contact-
ing the “off.” This is illustrated in Fig. 3.

It the outer cam of Fig. 2 were to ro-
tate 90 degrees clockwise because of rota-
tion of the fingers, the protrusion of the
cam would force the left half of the “Y”
yoke to the left. At the same time the
indented portion of the cam is moved op-
posite the right half of the yoke, allowing
motion to the left. Another quarter rev-
olution returns the “Y” to neutral. The
third quarter revolution moves the “Y”
right, and the final 90 degrees returns the
“¥' to neutral and the cam to its original
starting position. This action has taken
place in four steps.

Since there are two sets of “four-fin-
gers,” mounted as illustrated in Fig. 3,
there are actually cight catch positions in-
stead of just four. Thus, with the proper
placement of the two cams, the signal se-
quence is as shown in Table 1.

Notice that the deflection of the yokes
occur only in the “on” signal positions.
This again is a fail-safe feature.

Servos

Firsi, to remove any mystery that might
be connected with the word servo, this
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Fig. 4. Top and side views of a typical servo unit for radio control. Motor is about 1” wide.

word comes fromr the Latin and means
slave. Since slaves were once used to do
the hard physical work, the word in mod-
ern electronic parlance has come to mean
the unit which furnishes physical power
in a control system; in particular, motors.

The De Bolt 2PN “Multi-Servo” shown
in Fig. 4 is an clectric motor with asso-
ciated reduction gears, switches, and anti-
coast device. It can be ysed in the same
manner that the standard two-finger es-
capement is used to move control surfaces.
The designation 2PN indicates its opera-
tion. This stands for “two positions one
neutral.”

Examination of Fig, 4 will reveal the
small brass terminal on the face of the
fiber disc to which the linkage to the con-
trol surface is fastened. Notice also the
two brass switches mounted below and be-
hind the output disc, and the small fiber
pins on the inside of the fiber disc which
open the switches at the proper time.

Comparing this unit to escapements
highlights the following:

1. No rubber bands are required.

2. Servos are small and lightweight (2
ounces).

3. They have fast response and are re-
liable.

4. They require conservative battery

RECEIVER
RELAY

Fiq. 5. Physical drawing indi-
cating how a servo may be
used in a radio-control model
airplane for proportional con.
trol of the elevator. It can be
used also for the rudder.

64

power (2 pen cells or their equivalent).

5. They are failure-safe in case of re-
ceiver failure.

6. They consume no power
control or neutral position.

7. They are rugged and compact.

8. They have a simple and definite
control sequence. The sequence is easy to
remember and transmit using a standard
pushbutton, it is “off” for neutral; “on”
for left; and “on-off-on” for right.

Fig. 5 shows a typical wiring setup for
a servo. Notice the fiber disc and the
fiber shafts labeled N, R, and L. In the po-
sition shown, ncutral, shaft N is depress-
ing switch &, opening its connection to D.
The shaft does not open switch 7 since this
switch is located lower than switch 2 and
shaft N is placed nearer the center of the
disc than L or R.

Let’s trace through a signal sequence to
see the operation. First an *‘on” signal is
transmitted. The armature of the receiver
relay F is pulled down to make contact
with . This lets power flow from the bat-
tery through the relay to B of switch 1.
B is making -ontact with A, so the power
goes through this switch to one side of
the motor. The second motor lead is per-
manently fastened to the battery, so the
motor runs, turning the fiber disc in a

In any

STANDARC
Loop
LINKAGE

\SWHCH No. 2
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clockwise direction until shaft R opens
switch 7, breaking the circuit and causing
the motor to stop. As the fiber disc ro-
tates, it moves loop Z to the right, giving
down elevator. As long as the signal is
sent, the loop will remain deflected, but
since the circuit to the motor is open, the
servo consumes no power.

Now the signal ceases. The receiver re-
lay armature moves from G to E. Power
now flows through switch 2 to the motor,
causing it to run again. It runs until shaft
N opens switch 2, opening the circuit.
Loop Z is back to neutral.

To get up elevator, the sequence is “on-
off-on,” holding the second ‘“on” as long
as this control position is desired. It is im-
portant that the sequence be sent at a me-
dium rate and not too fast. The first ‘“on”
causes the motor to run as before, but in-
stead of stopping, the “off” signal comes
and routes power through switch 2 while

TABLE 1

SIGNAL CAM #1 CAM #2
“ON" “Y* Left “Y" Neutral
“OFF” “Y"” Neutral "“Y"” Neutral
“ON" “Y" Neutral  “Y" Left
"OFF” Y Neutral “Y"” Neutral
"ON" "“Y" Right Y Neutral
“OFF"” “Y"” Neutral “Y" Neutral
“ON" “Y” Neutral Y Right
“OFF” “Y" Neutral  “Y” Neutral

switch 1 is being opened up by the shaft R.
The second ‘“on” comes as L approaches
switch 1, and since this signal is held, the
motor stops running when L opens switch 1.
The loop Z will now be right, giving up
clevator. When the signal stops, the motor
again returns the loop to neutral. While the
illustrated action has concerned the ele-
vator, it should be mentioned that it works
as well for rudders or steering wheels. END

A PORTABLE
GEIGER COUNTER

ESIGNED for uranium prospect-

ing is this new portable, battery-
operated Geiger counter. It fea-
tures rugged construction, two sen-
sitivity ranges, built-in loudspeaker,
supersensitive lightweight probe,
and a large count meter that can
be read at arm’s length. The unit
measures 10” x 43%"” x 53%”. Known
as Model F-6, it is made by Tech-
nical Associates, 140 West Provi-
dencia Avenue, Burbank, Cali-
fornia and retails for $159.50.

A NEW RECEIVER FOR RADIO CONTROL

AMED the “Telecommander

951B,” this new subminia-
ture R/C receiver utilizes a 3Q4
tube in a  permeability tuned
circuit. The built-in 6-pin plug
accommodates all external con-
nections. A 6-pin socket is sup-
plied. This set uses the same
circuit as Model 951A, but in-
cludes the P-100 relay. The set
is ready to .install and operate
and is fully guaranteed by the
manufacturer. It weighs 3 oz.
Priced at $21.95, it is available _=
from hobby dealers or from
American Telasco Ltd., Hunt-
tington, N. Y., the American dis-
tributor for the manufacturer,
ECC (Telecommander) Ltd.
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TWO DETECTORS

T JERRY'S INVITATION, Carl had ac-
companied him to Carter’s Feed Store
on their way home from school. Not until
they were inside the store did the long and
rangy Carl learn that his chubby com-
panion had a reason behind his invitation:
he wanted help in carrying home some of
his recording equipment that was at the
store. Jerry thanked Mr. Carter profusely
for something—Carl could not make out
exactly for what—and the two boys
started home. By some chance Carl found
himself carrying the tape recorder that
weighed a good thirty pounds, while Jerry
padded along carrying a timer clock whose
weight could be measured in ounces.

“You know,” Carl ruminated aloud, “I
used to wonder why you didn't take up
with a good strong packhorse for a chum
instead of me; but then I realized you
would have to feed a horse!”

“Let’s not be bitter!” Jerry said as he
delicately steadied the clock on top of his
flat-top crewcut with the right forefinger
while, with his left hand on his hip, he
minced along with the exaggerated prance
of a baton twirler beside the trudging
Carl. “You are a victim of what might
be called muscle oblige, which is French
for, “‘Them as has muscles have gotta use
‘em.””

“That’s so nice to know,” Carl observed
sarcastically. “Why did you have this re-
cording junk down at the feedstore, any-
way?”’

“I wanted to make a recording of rats
squealing, and that store has got the rats.
I nailed a piece of meat to the floor just
under the microphone and set this timer
clock to cut the recorder on for fifteen
minutes around midnight. I figured that
by that time the rats would be having a
real ball and I ought to get some dandy
squealing.”

“And why,” Carl patiently pursued, “did
you want a recording of rats squealing?”

“For the new party game tape I'm
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working out called Horror Story Sound
Effects. On this tape will be several sound
effecct strips, each one representing the
sounds that might have been heard in an
important scene from a well-known horror
story. At a party this tape will be played
in the darkness and the guests will try to
guess the title of the story represented
by cach sound effect. As an example, I
rasp a mason’s trowel across a brick a
few times, rattle a chain, and give a muf-
fled crazy laugh with the microphone shut
up in my clothes closet. That represents
the scene where Fortunato is being walled
up in The Cask of Amontillado, by Poe.”

“Hey, that’s keen,” Carl applauded.

“For The Pit and the Pendulum, I want
to use the sound effect for the story’s
climax where the swinging crescent of
sharp steel is just about to cut into the vic-
tim while the rats are squealing and fight-
ing as they gnaw at his food-smeared
bonds. Swishing a wood lath back and
forth in front of the microphone takes
care of the sound of the swinging knife
but nothing sounds like a rat squealing bué
a rat himself.”

“Well,” Carl observed as they reached
the basement entrance of Jerry’s labora-
tory, “We’ll soon know what we've got
on the tape.” '

In a few minutes the recorder was set
up and the boys were listening intently. to
the faint rustling sounds coming from the
speaker. At first, these were the only
sounds heard, but after a few minutes the
rats apparently became accustomed to the
slight noise made by the running recorder
and returned to their feast. As they did
so, thejr fighting and squealing rose to a
crescendo which was all Jerry could want.
He reached over to switch off the recorder,
but just as he did so a sound came from
the speaker that stopped his hand in mid-
air. It was a man’s gruff voice, faint and
muffled, but clearly understandable:

“You’re late. How come?”
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“The job took longer than I expected,”
a younger man’s voice replied. “She took
an awful lot of choking hefore she finally
died and I had to drag her into the
garage.”

“No one saw or heard you, did they?
Those Hollywood types get a lot of at-
tention.”

“I'm sure they didn’t. Now I've got an-
other problem. The boss says I’ve got to
get rid of the body right away. How
about your helping me dump it tomorrow
night?”

“Okay. Do you think we ought to cut it
up first to make identification impos-
sible?”

“That won’t be necessary. We can just
throw the body on your flatbed truck and
spread a canvas over it and then drive to
that old abandoned stone quarry west of
town. Once it’s at the bottom of that, no
one is ever going to find it.”

“All right, I'll be over at your place with
the truck about twelve-thirty tomorrow
night; then we can—"

At this point the slapping of a freed end
announced that the short tape had passed
through the machine.

“Holy cow!’ Carl breathed softly,
“What a time to run out of tape! We've
been listening to a couple of murderers.”

“And the victim must have been a pretty
Hollywood starlet,” Jerry said, his staring
round eyes matching his round face. “That
microphone was hanging just below a win-
dow that opens out into an alley. Those
killers must have been standing just out-
side that window.”

“Well, what are we waiting on?” Carl
demanded as he jumped to his feet. “Let’s
take this recording down to the police.”

“Hold on,” Jerry admonished. “Don’t
forget that since the pplice found we were
behind that starling-searing business, we
are not exactly the fair-haired boys with
them. If we take this down there now,
they will think we cooked the whole thing
up ourselves.”

“Surely you’re not going to just sit there
and let those crooks get away with chok-
ing that pretty little starlet to death, are
you?” Carl demanded as he paced im-
patiently up and down the laboratory.

“No, but we've got to go at this calmly,”
Jerry announced as he assumed his favor-
ite position on the couch with his head
pillowed on his clasped hands. ‘‘After all,
the crime has already been committed, so
we can't stop it from happening. What

we want to do is make surec the murderers:

are punished, right?”

“I guess so.”

‘“We know they are going to try and
dispose of the body tonight shortly after
midnight; and we are both familiar with
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the quarry where this is to take place.
All we have to do is let them try to carry
out their plan and then arrange for the
police to catch them right in the act.”

“And just how, if I may be so bold as to
ask, are we going to manage this little
thing?”’

“Suppose tonight we ride our bicycles
out to the west edge of town and take
along a couple of those two-meter walkie-
talkies our radio club built up for Civilian
Defense work. One of us can station him-
self at the stone quarry, and the other
can stay close to that all-night drugstore
at the edge of town. That means we'll
only be about a mile apart and can com-
municate with each other easily. Then
when you—I mean when the person at the
quarry sees the truck turning into the
quarry gate he can flash the word to the
fellow at the drugstore. This fellow can
then telephone the police to send a squad
car to the stone quarry. After the squad
car has arrived and caught the cold-
blooded killers right in the act of dispos-
ing of the body, we can come forward and
modestly admit we were the detectors—I
mean the detectives—who engineered the
whole clever affair. Any questions?”

“Just one,” Carl said slowly as he glow-
ered suspiciously down at the reclining fig-
ure of his chum. “Who stands watch at
the quarry?”

“Why, Carl,” Jerry said with round-eyed
elaborate carclessness, “I hadn’t even
thought about that, but I'd better take
the job. Of course, since I'm short-legged
and a little inclined to be pleasingly plump,
I couldn’t run very fast if something went
wrong, and the men would be sure to catch
me and send me down to the bottom of
the quarry too, but that’s all the more
reason why I wouldn’t want my best friend
to take any chances, even though he is
the fastest sprinter our high school has
ever had. After all—”

“All right, all right!’ Carl interrupted.
“I'll go to the quarry; but don’t think
you suckered me into it. It's just that

I'd as soon be scared to death as talked
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to death. I'll get the gear together and
see you back in the alley about eleven
o’clock.”

But Carl did not get out of the house
at eleven. His folks were watching the
late TV show, and it was impossible for
him to get out of the house without their
noticing until almost a quarter to twelve.
The two boys rode their bicycles swiftly
to the edge of town and there they parted.
Jerry took up his vigil in a dark shadow
beside the drugstore, while Carl bravely
rode off into the darkness along the road
leading past the quarry.

It seemed a long time before Jerry sud-
denly heard Carl’s welcome voice in the
earphone of the walkic-talkie pressed close
against his ear: “W9CFI, this is WIEGV
calling. How do you copy?”’

“Five by nine,” Jerry said softly with
his lips almost touching the mike of the
transceiver. “Where are you?”

“Under the bridge that leads off the
road into the quarry,” Carl reported. “This
ditch is dry and deep enough for me and
my bike both to get under here. What time
is it?”

Jerry cautiously peered around the
corner of the building at the clock hang-
ing in the front window before he an-
nounced, “Twelve forty-five. See anything
of the murderers yet?”

“Don’t use that word!” Carl said hoarse-
ly. “I hope this doesn’t take long. It’s
not exactly cosy under this bridge.”

“T believe that,” Jerrv said, “because I
can hear your teceth chattering.”

“Hey, I see a pair of lights coming down
the road,” Carl arinounced excitedly. “I'm

going to duck back under the bridge, and
if you hear the truck pass over, get ready
to make that phone call muy pronto. It’s
getting closer; now it's slowing down—"
his voice trailed off at this point, but he
kept the transmit switech held down, and
Jerry could distinctly hear the hollow
rumble as a heavy vehicle passed over the
wooden bridge.

“It’'s them,” Carl said in a hoarse whis-
per with a reckless disregard for his Eng-
lish. “Make that call and ride out here
as fast as your fat little legs will carry
you. I may need help.”

Waiting to hear no more, Jerry tossed
the transceiver into the basket of his
bicycle and slipped into the phone booth
of the drugstore. He dialed the already-
memorized police number and tucked
his chin down so as to make his voice
come from his chest, rendering it—
he hoped—deeper and more mature. As
soon as a man’'s voice answered, he care-
fully intoned: ‘“Listen carefully. Two mur-
derers are disposing of the body of a victim
at this very moment at the old stone
quarry a mile west of town. If you send a
squad car immediately, you can catch them
in the act.”

Then, without waiting for an answer, he
quietly hung up the receiver and slid out
of the drugstore. Now, ordinarily Jerry
had an almost pathological aversion to
exercise in any form, but let it be said to
his credit that this once he did not spare
the horse power as he pedaled swiflly
down the road toward his friend in danger.
The night was dark, and he kept his

(Continued on page 122)

Aluminum Jaws Protect Work in Vise

MALL metal brackets and other parts

may get nicked and scratched when
clamped in a vise. Avoid such damage by
borrowing a trick from professional ma-
chinists and provide a set of smooth-face,
soft metal jaws for the vise. You can make
them in a few minutes, using the new “Do-
It-Yourself” aluminum available at hard-

ware stores. Get an extruded angle 1” x 1”
x 134¢”. Cut and bend it as shown in the
sketch. Make up two pieces and slip them
over the vise as shown in the photograph.
Small and relatively delicate parts may
now be held in the vise without fear of
damage. L.E.G
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NYONE who has ever vearned for a

piece of electronic equipment that is
more technically advanced than, say, an
ordinary lamp cord socket, knows that such
items as switches, resistors, relays, and
often tubes cannot be found at local hard-
ware stores or at the neighborhood service
shop. The source for parts and components
—such as you would need to build many of
the devices described in this magazine—is
generally a large supplier who sells to the
amateur and professional technician alike.
This supplier is known in the industry as a
“parts jobber.” The link between manufac-
turers and the public, a jobber may carry
everything from a $1000 sound system to
round-head screws.

Knowing what the jobber has means
knowing what you can get. For this rea-
son, the jobber’s catalogue is of tremen-
dous service to anyone seriously contem-
plating the purchase of parts, whether it
be to stock his own repair shop or to
build a device for his own amusement.

A brief run-down on what is contained
in a typical catalogue, published by one
of the larger jobbers, will give you an
idea of how you can benefit by owning
and consulting it.

The catalogue contains many pages
that list parts, components, tools, instru-
ments, Kkits, and even technical books
available for purchase. Descriptions of
these items include both general and
technical specifications as well as illus-
trations. In addition, many include recom-
mendations for specific use and special
applications. Simply thumbing through
the catalogue is an education, since it
provides you with technical and com-
mercial insight into these items, gives you
a broad picture of the parts field, and
helps you plan toward your own needs.

In addition, the catalogue contains mail
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order instructions and provides forms for

convenient ordering through the mail.
This is of particular value to those liv-
ing in rural areas which may be incon-
veniently located when it comes to direct,
over-the-counter purchase of parts. The
catalogue also describes the special serv-
ices that a jobber will provide on request,
such as advice on particular problems.
Finally, the catalogue contains two in-
dexes—one on the products and one on
the manufacturers.

These catalogues are revised and re-
issued every year. Getting them succes-
sively enables you to compare new models
with previous models, check wup on
changes and improvements in various parts,
compare prices and other trends that af-
fect the radio-TV industry as a whole
and that, to an extent, reflect the over-
all state of the nation’s economy. More-
over, once you are on a jobber's mailing
list to receive his catalogue, the chances
are you will receive all subsequent “mail-
ers’ he may send out—many of which
contain valuable up-to-the-minute in-
formation.

Some jobbers are specialists in one
field of electronics. Their catalogues, in
addition to all the material just de-
scribed, generally include additional in-
formation on the subjects related to the
special parts they sell. This is especially
true of audio and hi-fi equipment houses
which usually furnish a brief ‘“‘course” on
hi-fi in such catalogues.

Perhaps the sweetest thing about it is
that these catalogues are usually free.
They are mailed, with no questions asked,
to anyone requesting them. For a list-
ing of parts jobbers who offer such cata-
logues, may we suggest consulting the
various advertisements in this and other
issues of PoPULAR ELECTRONICS. EnND
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This printed circuit section represents approximately
50 per-cent of the complete chassis and is producad
by automatic machines. Result is lower cost TV set.

Large drawing of circuit layout
is photographed with huge cam-
era that reduces it to actual size
negative. “Picture” is then print-
ed on aluminized plastic sheet.

Printed circuits are inspected and retouched wherever needed. Large
boards are then cut and punched with holes {o receive parte and wiring,
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Speeds TV Production

EVOLUTIONARY high speed robot ma-

chines that automatically assemble print-
ed circuits for almost half of a television
chassis in a matter of seconds are now used
by the Admiral Corporation of Chicago.
Admiral predicts that the highly mechan-
ized TV production line eventually will
have the same effect on the electronics
industry that Henry Ford’s moving chassis
assembly line methods had on the automo-
tive industry over 40 years ago.

The printed “Robot” chassis assembled
by automation has made possible for the
first time a TV set utilizing a giant alumi-
nized 21-inch, 90-degree tube with a 270-
square inch picture and a full 18-tube
vertical chassis for only $149.95. Enp

Printed clrcuit boards recelve electrical
components from automatic assembly ma-
chine shown below. Affectionately named
“Robot 1.” equipment is 30 feet long.

Final assembly on printed circuit layout
is done by hand. Increased output has
enabled firm to hire additional employees.

When all components have been mounted
on printed circuit board, the underside is
dipped in molten lead solder as in photo
at right, This connects crimped ends of
leads to copper pattern of printed circuit.
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ANY short-wave listeners (SWL’s) be-

lieve in the old saying, “The proof of
the pudding is in the eating!” Hence, they
collect verifications. Why? Some SWL's
have a desire to feel that they have a
small, active part in the general business
of short-wave broadcasting. Some listeners
try for verifications from different coun-
tries regardless of distance. To verify all
continents (VAC) is a common goal. Others
attempt to verify all zones which is quite
an achievement! Still others go after a
high percentage of extremely distant sta-
tions. And some DX-ers try to verify only
low-powered transmitters.

Sending reception reports to stations
heard and obtaining wverification (QSL)
cards from them to confirm their reception
are considered by many SWL’s as the most
interesting parts of the DX hobby.

Some stations confirm by QSL card,
others by QSL letter. A few organizations
such as the British Broadcasting Corpora-
tion (BBC), which has its own monitoring
service throughout the world, do not verify
at all.

In reporting to short-wave stations, it is
well to remember that the broadcasters
want to know how well their transmissions
are received in your locality, under what
conditions, and what effect they have on
you—the listener. Therefore, make every
report complete, clear, yet concise. Use a
personal, friendly touch! Cover at least
15 minutes of any broadcast—preferably
more—for each frequency you wish veri-
fied. Reception details over a period of
several days—that is, five or six 15 minute
periods on different days rather than an
hour or so at one time—are of greatest
value to a broadcaster because this proves
whether or not it was “freak’” reception.

“ For further detailed tips, consult the International
Short-Wave Department of RADIO & TELEVISION
NEWS—K. R. B.

(NOTE: Unless otherwise stated, all time herein
is expressed in Greenwich Mean Time—GMT-—sub-
tract 5 hours for EST, ¢ for CST, 7 for MST, 8§ for
PST. This is on a 24-hour clock basis in which mid-
night is 2400 (or 0000), 3 am, is 0300, 10 a.m. is
1000, and noon is 1200, for example; instead of start-
ing again at 1 p.m., as the 12-hour systemn does, the
24-hour system continues to increase the number of
each hour until 2359 (11:59 p.m.) is reached, thus
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AT A TWIRL

Give the date and report in Greenwich
Mean Time (GMT) on a 24-hour clock basis
(see footnote on use of GMT). List the
frequency on which the station was heard,
give the signal strength, state the inter-
ference (QRM and/or CWQRM—that is,
code QRM)—from other stations and the
source if you know it, QRN (static, giving
the type), @SB (fading, if any), and give
local weather conditions at the time.

This reporting system is generally used
for signal strength and intelligibility; Sig-
nal Strength—S1—barely audible; S2—
very weak; S3—weak; S4—fair; S5—fairly
good; S6—good; ST7—moderately strong;
S8—strong; S9—very strong. Intelligibil-
ity (or Readability)—R1l—unreadable; R2
—poor; R3—fair; R4—good; R5—excellent.

You may wish to describe briefly the
cquipment used to hear the signal—whether
it was “home” or communications receiver,
the type of circuit, the number of tubes,
trade name and model number, and other
equipment used such as a preselector, an-
tenna, and ground system. Another good
idea followed by many SWL’s is to add a
brief comparative reception report on some
other station in the area of the broadcaster
to which you are reporting.

Uppermost, give data that will be of use
to the station and its engineers, which will
“prove” when checked against the station’s
log that you actually heard the station.
Tell whether you hear the station regularly
or if this was a ‘“‘one-time” catch. Then
definitely but politely (never demandingly),
ask that the accuracy of your report be
checked, and if found correct, that it be
confirmed by a “verification of reception.”
Some stations which are “long” on “ac-
knowledging” reports are extremely “short”
on “verifying” them.

1 pm. is 1300, 5 p.m. is 1700, 10 p.m. is 2200.)

With regards (o the terms “wavelenzth™ and “fre
quency’, wavelength is measured in meters. For every
wavelength there is a corresponding frequency which
is the number of complete waves, or cycles, sent out
by a transmitter every second. A ‘‘kilocycle’’ is 1000
cycles, a “‘megacycle” is 1000 kilocycles or 1,000,000
cycles. As a SWL you will be concerned primarily
with megacycles (mec.). To convert megacycles to me-
ters (m.) divide the frequency in megacycles into 300.
For example, 6 mc. divided into 300 gives you 50 m.
(wavelenglh) and, conversely, 50 m. (wavelengih)
divided into 300 gives you 6 mec. (frequency).
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Write legibly (use a typewriter if you
have one) in the “working” language of the
station if you can do a good job. Otherwise,
use English which is rapidly becoming the
universal language. If possible, reports to
Latin American countries should be in
Spanish.

Never “fake” a report!

You can get QRA’s (addresses) of sta-
tions from World Radio EHandbook, radio
magazines, club bulletins, through corre-
spondence, by listening to IX sessions from
radio stations which carry them, and over-
the-air. Many stations ask for reports and
give their QRA’s during regular transmis-
sions. The 1955 edition of World Radio
Handbook should now be available for $2,
postpa’d, directly from Gilfer Associates,
Box 239, Grand Central Station, New York
17, New York. Often, you can “make up” a
satisfactory QRA from the call letters,
name of station, slogan or motto, city,
state or province (if any), country, and
continent. I have had good results in
“making up” station QRA’s in this fashion
—but only as a last resort.

Many stations which are government-
operated will verify without return postage
being sent to them. It is the best policy,
however, to send along an International
Reply Coupon (IRC) unless you are certain
the station does not require one. An IRC
costs 13 cents at your pcst office and is
“good” for one unit of return first-class
surface postage from any country which is
a member of the Universal Postal Union.
Your post office stamp clerk can tell you
what countries do or do not accept IRC’s.
Do not send U.S. stamps.

Write the station’s address and your re-
turn address carefully (better print these)
on both your report and the envelope. Usu-
ally, it’'s a good idea to send the letter in
care of the Chief Engineer of the station.
Be sure to use the correct postage which

You too can collect QSL cards from all parts
of the world to “paper” the walls of your
radio shack. This is part of the .colorful
collection of verifications belonging to

SWL Rex G. Gillett, South Australia, who
is one of the leading SWL's

“Down Under.
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This aftractive bulletin board of SWL Galen

Balfe, Massachusetts, displays to advantage
QSL cards from both international short-wave
broadcasters and amaleur stations from all
over the world, A neat effect is achieved
through the use of art corners which hold
the cards in place and make them easy to
remove without damaging the cards or wall

you can learn from your post office stamp
clerk.

Next month I'll have some more infor-
mation for you on this matter of collecting
verifications—such as giving the station
ample time to reply before you send a
“tracer” or second report. Now, for this
month’s tips (GMT).

& #

For Beginners

Australia—For VLI6, 6.090, Sydney,
N.S.W,, try around 1100 when should have
English news. West Coast listeners will
find 11.810 has replaced 15.200 for the 0155-
0415 session beamed to that area by Radio
Australia.

Azores—Ponta Delgada, 4.865, now runs
2000-2100, 2115-0000; all-Portuguese.

Belgium—Try 6.085 now for ORU in
English to North America 0100-0300 close-
down; is relayed by OTC, 9.655, Leopold-
ville, Belgian Congo.

Bulgaria—Radio Sofia lists English for
North America now as 0030-0130 (Sunday
0100-0130) over 6.070, 9.700, and 0400-0430
over 6.070 only,; English for Europe (heard
in the U.S.) at 2030-2100, 2145-2215 on
T.271A.

Chile—Santiago has been noted with its
Spanish sessions on measured 12.152 around
0300 and later.

Czechoslovakia—Prague now uses 7.255-
AV for English to North America 0030-0100.

England—BBC is scheduled to North
America (Canada, USA) 1140-1300, 15.360
(Tuesday only); 1145-1300, 11.930 (Tues-
day only); 1500-1715, 15.360; 1800-1915,
11.930 (Monday to Friday); 1915-2045,
9.825 (Monday to Friday); 2045-2215, 9.825;
2115-2215, 6.110. (Continued on page 120)
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This photoelectric butler can
be built at home for filteen
of twenty dollars and will an-
nounce visitors automatically.

Build this Photocell

PHOTOCELL annunciator is used in a

doorway or other opening to signal
whenever an individual enters or leaves. As
a person passes through the doorway, his
body interrupts a beam of light. This, in
turn, actuates a relay, closing an electrical
circuit and sounding a bell, buzzer, or
chimes.

Comparatively few parts are needed for
the assembly of the photocell annunciator.
All the components are standard and should
be available at your local electronic parts
supply house.

You will have little or no difficulty in du-
plicating the assembly shown. Not only
should you enjoy building the device, but
you may be able to pick up spare time work
installing similar units in offices and stores.

Construction Hints

The complete instrument consists of three
sepgrate assemblies—the photocell control
box containing the phototube and its asso-
ciated electronic circuitry, the light source,
and a signaling device. You need only as-
semble the control box and the light source.

Only two tubes are employed in the con-
trol box circuit, a type 921 phototube and a

POPULAR ELECTRONICS
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Annunciator

type 2D21 thyratron. Only one adjustment
is provided, and this is non-critical.

Assembling the Control Box: Refer to the
schematic and pictorial wiring diagrams
and the above and below chassis photos.
Sinece layout is not critical, you need not
follow exactly the arrangement shown.
However, you will find it advisable to keep
the circuit as compact as is practicable.

The small aluminum chassis may be bent
from a piece of scrap sheet metal or cut
down from a larger commercial chassis. Use
small machine screws and hex nuts for
mounting the parts. In order to conserve
space in the model, the chassis was made
quite narrow and one lip of the filament
transformer was bent down and fastened to
the side of the chassis.

Use the schematic and pictorial wiring
diagrams as guides when wiring your
chassis. Be sure to observe the polarity of
the connections to the electrolytic capacitor,
02-

After the chassis wiring has been com-
pleted and checked for accuracy, the tubes
may be installed and the unit mounted in
its case. A standard 3” x4” x5” “Minibox”
is used for the housing.

February, 1955
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An Installation partially
completed. The wire from
the control box to the

light source must still
be run up over the door.

This method of installa-
tion requires less wire
between control box and
light source, yet covers
the entrance more fully.

MOUNT
oN

SLIGHT

ANGLES

PHOTOCELL

ASSEMBLY ~
¢! e FLAT

VANITY
MIRROR

The relay connections are brought out to

a 5-position screw-type terminal strip,
mounted on the case with small “L” brack-
ets. Leads from the filament transformer,
T,, are also brought to this strip, so that 6.3
volts will be easily available for operating
the light source and the signaling device.

If the instrument is to be used only at a
distance of six to eight feet from the light
source, no special lens is required in front
of the phototube. Simply punch a 1” diam-
eter hole at the proper point in the case to
permit light to strike the phototube easily.

On the other hand, if the separation be-
tween the light source and the control box
is as much as twelve to fifteen feet, install
a small “bull’s-eye” lens over the opening in
the case to concentrate light on the photo-
tube. The lens can be obtained from an old
flashlight and may be attached to the case
with a small metal ring and sheet metal
SCrews.

Assembling the Light Source: Continu-
ous duty commercial light sources are
available. However, these are fairly expen-
sive. You can assemble a light source suit-
able for home and limited commercial use
as shown.
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Two methods of connecting the signaling de-
vice to the control box: (A) for 6.3 v.a.c.
operation, (B) using a separate power source.

The schematic wiring diagram for the photo-
tube control box shows that the circuit is
relatively simple. See the parts list below.

3 2

5 4 i
OUTPUT TERMINAL STRIP

Using a hacksaw, cut the front reflector
section from an inexpensive flashlight.
Solder the flashlight’s rear cap to the back
of the cut-off reflector section to make a
closed housing. Replace the flashlight bulb
with one of similar construction, but having
a 6-volt filament.

A small aluminum bracket is made up for
the assembly. 'This mounting bracket
should be designed so the light source may
be moved slightly in either direction, to per-
mit centering the light beam on the photo-
tube after installation.

Installation

In general, the light source will be
mounted on one side of a doorway and the
phototube control box assembly will be
mounted on the opposite side. A flat metal
strip may be used as a mounting bracket
for the control box.

The mounting height is not too critical,
and, for most purposes, a height of from 18
to 30 inches is satisfactory. If the assembly
is mounted too low, however, a person may
easily step over the beam of light and enter
the door unannounced. If mounted too
high, a child may miss the light beam, or a
short person may duck under it.

Use a rule to measure the mounting
height of both the control box and the light
source, to insure that the light beam will be
approximately centered on the phototube.

The lead between the control box and the
light source can be run around the door
frame and fastened in place with insulated
staples to complete the installation.
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ISINGLE_STROKE
|BELL, CHIMES

{OR BUZZER

BATTERY OR
BELL TRANSFORMER

|.OUTPUT TERMINAL STRIP
CEC I I

o — = 1 S TOLIGHT
\a" 50URCE

(a) {8

(w TO LIGHT
SOURCE

R:—2.2 megohm, Y5 w. carbon res.

R:—4.7 megohm, Y2 w. carbon res.

Rs—7500 ohm, Y4 w. carbon res.

R,—1500 ohm, 1 w. carbon res.

R;—150 ohm, 5 w. wirewound res.

R;—2000 ohm wirewound pot.

R;—1000 ohm, S w. wirewound res.

C:—.002 uid., 400 v. paper tubular capacitor

C:—4 pid., 150 v. tubular elec. capacitor

Cs—.02 pid., 400 v. paper capacitor

RL;—S5000 ohm, s.p.d.t. plate relay (Potter & Brum-
tield Type LMS)

T,—Filament transtormer 6.3 v.. @ 1 to 3 amps
(Stancor Types P-6134, P-5014; Merit Types P-2944,
P-2945, P-2946)

V:—821 phototube

V:—2D21 tube

Other parts for the control box: one 7-pin minia-
ture tube socket; one phototube socket; small
aluminum chassis (approx. 414" x 15" x 37); 3" x
4" x 5" "Minibox’* (Bud Type CU-2105); 5-position
screw-type terminal strip; “bull’s-eye’’ lens (sal-
vage from a discarded flashlight); strip ot 1/16”
aluminum about 1”x7” (for the mounting
bracket); 2-position tie-point strip; line cord and
plug; rubber grommet; screws, nuts, wire, and
solder

For the light source: a small flashlight; 6-voit bulb;
small aluminum bracket (made from a 1” wide
strip ot 1/16” thick aluminum); wing nut; grom-
met; machine screw, nut, and lockwasher

For the signaling device: a set of chimes, a single-
stroke bell, buzzer, or similar device and suffi-
cient intercom wire to install the completed as-
sembly. A standard $0’ roll of twisted-pair in-
tercom wire should be more than ample for most
installations.
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Examine these photos carefully for hints on
placing parts and arranging wiring in the
control box. Most major components are shown
in the view at left. Above is the other side
of the chassis, with most of the small parts.
The completed control box is at the right.

Pictorial wiring diagram of the annunciator.
and C2.
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The light source for the annunciator is made from the parts of an ordinary flashlight.

If the location at which the unit is in-
stalled has a high average light level, a
small hood should be placed over the con-
trol box to prevent the operation of the in-
strument on extraneous light.

In operation, the relay remains open as
long as light strikes the phototube. When
the light is interrupted by a person break-
ing the light beam, the relay closes, supply-
ing power to the signaling device.

As long as the power requirement of the
bell, chimes, or other signaling device used
is not too high, the circuit arrangement
shown in diagram (A) may be employed.
Power for the signaling device is obtained
from the filament transformer.

If preferred, an external power source,
such as batteries or a “bell transformer,”
may be used. In this case, the relay is used
as a simple switch and the connections are
as shown in diagram (B). A s.p.s.t. push-
button switch may be cornected in parallel
with the relay contacts, it desired, and the
bell or chimes may then be operated cither
by pushing a button or by breaking the
beam of light. The connections to this
switch are shown dotted in diagram (B).

You may encounter installations where it
is desirable to have both the control box
and the light source on the same side of the
door frame. In such a case, the arrange-
ment shown on page 75 may be employed.
The two units are mounted at a slight
angle and a small flat mirror mounted
across from them in such a position that
the light beam is reflected back to the
phototube.

This scheme offers some advantages over
the “straight across” installation. If the
two units are mounted a reasonable dis-
tance apart vertically, the light beam will
enclose a fair area of the doorway, reducing
the possibility of someone getting through
the door without breaking the beam.
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Adjustment: There is only one adjust-
ment in the phototube circuit, Rs. This con-
trol is adjusted after installation. The set-
ting is not critical.

Simply set the control about midway in
its rotation. Next, passing your hand be-
tween the control box and the light source
to break the beam, adjust R, for best oper-
ation.

Applications

The photocell annunciator may be used
in a professional office to announce the en-
try of a client. It may be used at the en-
trance to a ‘“‘one-man” store or shop to
announce the entry of customers.

Another commercial application is to
count the number of persons entering or
leaving a specific area. This may be accom-
plished by connecting an eclectromagnetic
counter (such as the Mercury Type MEA-
N5-6A) in place of the bell or chimes.

In addition to its commercial uses, the in-
strument may be used in the home. For
example, it may be used at the entry to a
recreation room to flash lights or to start
a record player. For continuous action, the
standard relay used in the model and speci-
fied in the parts list should be replaced by
a “latching” type relay.

The assembly may be used as an “electric
eye” burglar alarm. An intruder who
breaks the beam of light will sound an
alarm. A latching tyvpe relay should be
used so the alarm bell will sound con-
tinuously once energized.

Equipment can be turned off when the
light beam is broken, by using terminals
1 and 2 of the output terminal strip.

How It Works

A detailed explanation of the function-
ing of the control box circuit will now be
given. To follow it, refer to the diagram.
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With light on the phototube, V., during
one half of each a.c. cycle, when the up-
per side of the line is positive, electrons
will flow from the lower side of the line,
through R., part of R, Vi R. and R to
the upper side of the line. At the same
time, ¢, will be charged, with the terminal
nearest to the anode of V. and the grid of
Vs being negative. During the other half
of the cycle, C; will discharge through R,
but since the time constant, RC, of this
circuit is almost .01 second, C: will not dis-
charge completely. The voitage across Cy
will act as negative grid bias for V.. Dur-
ing the same half of each a.c. cycle, the
a.c. voltage, applied through the coil of
RL,, will make the plate of V. negative, so
no plate current will flow.

During the other half of each cycle,
when the lower side of the line is positive,
electrons will flow from the upper side of

the a.c. line through Rs;, Rs, and R:, to the
other side of the line. The voltage across
R. will be applied almost instantaneously
through C: to R.. The voltage across R
will be opposite in polarity to that across
C,, reducing the negative bias on V. At
the same time, voltage applied to the
plate circuit of V. through the coil of EL:
will make the plate of V. positive with re-
spect to the cathode. However, Rq normal-
ly will be adjusted so that the negative
bias produced by electron flow through
the phototube will be suflicient to keep
V. cut off during both halves of the cycle.

Now, if the light is removed from Vi, C:
will discharge, removing the negative bias
from V. Electrons will flow through Vs
and through the coil of RL: on one half of
each cycle, energizing RL, and connecting
terminals 1 and 3 of the output terminal
strip. END

Schematic of high-pass
filter for TV interfer-
ence. Input and output
terminals may be re-
versed since wunit is
symmetrically made.

L1, Ls—34 turns of #28 enamel covered wire,
closewound on phenolic or paper forms, v
long x V" diameter. Center-tapped.

C1, Co—12 pufd., 20%, ceramic capacitors.

Ground point—Ground strap 134” long, con-
nected to chassis of set.

Mounting board—Phenolic block with § eyelet
terminals spaced as shown.

GOING INTO SET
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Simple Filter Blocks Interference to TV

NTERFERENCE to television receivers

from such sources as nearby transmit-
ters, diathermy machines, industrial equip-
ment, ete. can be reduced with the aid
of a simple and inexpensive high-pass filter
designed by American Electronics Com-
pany, N. Y. 59, N. Y.

Since these noises occur below 45 mega-
cycles, the filter is designed to prevent pas-
sage of signals below that frequency but to
pass readily signals above that frequency.
All of the television channels are on fre-
quencies above 45 megacycles, the lowest
one, Channel 2, being from 54 to 60 mega-
cycles.

Named the “Ameco High Pass Filter,
Model HP-45" the device can be purchased,
or built from parts that are easily obtained

February, 1955

from the manufacturer or elsewhere. The
schematic and parts list are shown here.
The parts are so few and light in weight
that merely soldering them through the
eyelets on the phenolic board will hold
them in place.

To use, bend down the metal ground
strap so that it is perpendicular to the
phenolic mounting board. Then connect
it directly to the chassis of the TV set
either by soldering or by a self-tapping
screw. Next, break the twin lead-in wire
from the antenna into the set. Make this
break as close to the TV chassis as pos-
sible. Connect one pair of filter leads to
the antenna side of the lead-ins. Connect
the other pair of filter leads to the other
side of the lead-ins going into the set. END
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ORDER FILLING time is being reduced
substantially by use of remote radio-
controlled tow trucks at the wholesale
grocery warehouse of Super Valu Stores,
Inc., in Minneapolis, Minnesota.

Order fillers carry on their belts a ten
ounce radio transmitter no larger than a

tobacco tin. Signals from the transmit-
ter activate a receiver in the truck and
electric power from batteries is then sup-
plied to the truck’s drive motor. Each
truck pulls a train of merchandise carts.
Called “Radox,” the unit is made by the
Barret-Cravens Company of Chicago. Each

RADIO AND TV PIONEERS MEET

ADIO and television scientists, members

of the “De Forest Pioneers,” gathered
recently at historic Fraunces Tavern in
New York City to honor Dr. Lee De Forest
(left) for his development of the radio
vacuum tube. Dr. De Forest’s invention,
in 1905, of the triode tube brought radio
out of its infancy. His introduction of the
third element (control grid) into the vacu-
um tube made possible for the first time
the use of the tube as an amplifier. Oscil-
lators and other applications followed.

With Dr. De Forest is Dr. Allen B. Du
Mont who pioneered the development of
the cathode-ray picture tube and its use
in television. Dr. Du '‘Mont, who worked
with Dr. De Forest 25 years ago, surprised
the radio inventor by showing him one of
the first audion tubes made by Dr. De
Forest, a tube which was thought to have
been lost many years ago.
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transmitter has a different operating fre-
quency so that it will activate only the
truck to which it belongs. The transmit-
ter’s range is about 50 feet.

Previously, an order filler loaded the
cart, walked forward to the tow truck,
mounted it, drove to the next rack, dis-
mounted, walked back, lcaded up, and then
repeated the entire operation. With the
new radio-control unit, he simply loads
and presses a button on the transmitter
hooked to his belt. The truck will then

move forward, to the left, or to the right,
as required.

HeNrY C. SUTER
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ELECTRONIC YARDMASTER
GUIDES FREIGHT

Automatic switching and speed control provided

by electronic brain will reduce freight losses.

At left is control console for “electronic
yardmaster.” In front of operator are con-
ventional retarder and switching controls.
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HE first full-time application of auto-
Tmatic switching and car retarding in any
railroad freight classification yard has been
demonstrated by the Umnion Pacific Rail-
road at its retarder yard in North Platte,
Nebraska.

Called the “elcctronic yardmaster,” the
system is expected virtually to eliminate
impact damage to boxcar lading resulting
from human error. Last year, American
railroads paid over $110,000,000 in freight
loss and damage claims, much of which re-
sulted from existing practices in train
make-up yards. The new system is expect-
ed to reduce substantially this figure, with
corresponding savings and better service
resulting for industry and the publie.

A long string of freight cars is pushed
over the hump of the huge classification
yard. As a car is uncoupled and starts its
descent along the incline to one of the many
classification tracks in the yard, its rolling
characteristics arc electrically determined
and transmitted to an electronic brain. The
distance the car has to roll to couple with
another car standing on the classification
track is also computed and fed to the brain
by an electronic device similar to the range-
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Car rolls down incline;
speed is checked by
radar in box at right.
Automatic braking will
hold speed to safe lim-
it for train coupling.

finding equipment used on big guns during
World War II.

The entrance speed of the car into the
retainer yard, and its speed through the
retarding zone, are measured by a radar
speed meter, similar to the mechanism used
by police departments to apprehend speed-
ing motorists.

Furnished with this information, the sys-
tem determines at what speed the rolling
car must be retarded and released to reach
its coupling point at a safe switching speed.
The system then automatically controls the
car's speed by means of electro-pneumatic
braking devices located on the tracks.

As the classification tracks fill up with
coupled cars, the system “remembers” and
calculates the shortened distance each new-
ly arrived car must travel. The system’s
“memory” can retain instructions for as
many as 120 cars.

The control tower operator simply pushes
buttons to select the proper classification
tracks for the cars prior to their entrance
into the yard.

The system was developed jointly by the
railroad and Reeves Instrument Corp., a
subsidiary of Claude Neon, Inc., N. Y. END
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Air-operated pistons apply pressure to
steel bars that grip the car’s wheels.
This slows the cair to required speed.
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Heathkits are fun to build with the simplified
easy-to-follow Construc(iqn Manual furnished

*\’e 1’8

o 8 B P N €en (/P
wn%\ e\erl}él kit. inylbasic tools l:_;,re regulre‘d, "eaf]'"el 5"'0&1 ’
such as soldering iron, long-nosed pliers, diagonal QjgPaney &rg),
cutting pliers, and screwdriver. All gheet metal “’hi,e"'ﬂh bap.

work has already been done for you. No cutting, drilling, or painting required. All parts
furnished including tubes. Knowledge of clectronies, circuits, ete., not required to success-

fully build Heathkits.

Zlece PRINTED ciRcuIT

VACUUM TUBE
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The VTVM is the standard basic voltage measuring instrument
for radio and TV servicemen, engincers, laboratory techuicians,
experimenters, and hobbyists. Beeause of its extremely high input
resistance (11 megohms) the loading effect on the circuit being
measuicd, is virtually negligible. The entire instrument is easy to

build from a complete kit, with a detailed step-by-step Construe- Lrinted c'\\‘c“é‘:‘_
tion Manual. Featured in this instrument is an easy-to-wire fool- Neffr“\ or lr"\l,sc\'\ol\
proof printed cireuit board which euts assembly time in half ‘g&'\er‘cf‘z{‘j‘xmm'\‘(‘)é‘_
ex or
CIRCUIT AND RANGES: Full wave AC input rectifier permits  of Lz“?\gf\{;\ modet
7 peak-to-peak voltage ranges with upper limits of 4000 voits peak- veloy
to-peak. Just the ticket for you TV servicemen. Seven voltage
ranges, 1.5, 5, 15, 50, 150, 500 and 1500 volts DC and AC RMS.
Peak-to-peak ranges 4, 14, 40, 140, 400, 1400, and 4000 volts. Ohm- Model V-7
meter ranges X1, X10, X100, X1000, X10K, X100K, X1 meg. Additional Noy.

featuresare a dbscale, center scale zero position, and a polarity reversal switch,

IMPORTANT DESIGN FEATURES: Transformer operated —1% precision
resistors—6ALS and 12407 tubes—selenium power rectifier—individual AC
and DC calibrations smoother improved zero adjust control action—new panel

Ope, Cagy.
$DA50 Fiitiion,
Porareq Vitey 1yout,
[ J Swit, in go:Reor:
el Soim:n”

Shpg. Wt. 7 lbs.

styling and color —new placement of pilot light—new positive contac, battery

mounting—new knobs—test leads indluded. Easily the best

buy in kit instruments.

Featthter
i HANDITESTER KIT

The Heathkit Model M-1 Handi-
tester readily fulfills all require-
ments for a compact, portable volt-
ohm-milliammeter. Its small size
permits the instrument to be tucked
into your eoat pocket, tool box or
glove compartment of your car. Al-
ways the “handitester’” for those
simplerepalr jobs. Packed with every
desirable feature required in an in-
strument of this type. AC or DC
voltage ranges, full secale 10, 30,
300, 1000 and 5000 volts. Ohm-
meter ranges 0-3000 ohms and
0-300,000 ohms. DC milliam~
meter ranges 0-10 milliamperes
and 0-100 milliamperes. Uses
400 microampere meter—19,
preclgion resistors—hesring aid
type ohms adjust control—high
quality Bradley rectifier. Test
leads are included,

4
HEATH COMPANY

BENTON HARBOR 10, . MICHIGAN d
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Heathtbis
MULTIMETER
KIT

Here is an instrument packel
with every desirable service fea-
ture and all of the measurement
runges you need or want, High
sensitivity 20.000 ohms per volt
DC, 5000 ohms per volt AC. Has
the advantage of complete port-
ability through freedom from AC
line—provides service ranges of
direct current measurcments
from 150 microamperes up to 13

amperes—can be safely operated $ 265 O Shpg. Wt
6 lbs
° a

MODEL MM-1

in RF fields without impairing
accuracy of measurement.

Full seale AC and DC voltage ranges of 1.5, 5, 50, 150, 500,
1500, and 5000 volts. Direct current ranges are 150 microamperes,
15, 150, and 300 milliamperes and 15 amperes. Resistances zro
measured from .2 ohms to 20 megohms in three ranges and db
range from —10 to 465 db. Ohmmeter batteries.and necessary
test leads are furnished with the kit.
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B eathhel
e | 37 OSCILLOSCOP

USE: This brand new Utility Scope was designed especially for servicemen
and radio amateurs, and is adaptable for use in all general Scope applica-
n tions. Perfect for modulation monitoring, ete. Use 1t to tackle alignment
as 0:1':, shagy, or adjustinent problems. Equally valuable in breadboard work. A must
so:\"llc[{,:)f ouz'gfggu. for ham shack or for outside servicing.
& DESCRIPTION: Front panel controls of the

Model OL-1 are “*bench tested” for ease of opera-
tion and convenience. Sharp focusing 3” .
Printed circuit for ease of assembly and constant
performance. Assembly time cut in half! High
quality electronic components used. Sensitive hor.
and vert. amplifiers with broad freq. response; cath-
ode follower for isolation. Push-pull hor. and vert.

4 output to deflection plates. Int ., 60 cycle, or ext.
B sync. Sweep freq. range 10-100,000 cycles. Dircet

s !t ‘Why,,, Connection to deflection plates. Provision for %

Model fasg\kno,,;lm e axis input. Uses 3GP1 CRT, 4-12AU7 hor. and

e - Cong, 2 vert. amplifiers, 1-12AX7 sweep gen., 1-6X4
t ng’ e A g
Smingy Blackng 1V rect., and i-1v2 HV rect. The Heathkit

New printeg M Model OL-1 is a real standout value at only
Shpg. Wt :i‘,fé‘l{z for constane $29.50, and ig another cxample of the famous
15 Ibs. ance 't Perform. Heathkit combination; quality plus economy.
bo
assembly e Irxfﬁe'riso(;/rllx x
194” and weighs
only 11 pounds.

New.
ang *, M
/ ) pr'{,', knogd ern Broad frequency
Anel®Ssion,, Stylina€l  coverage — fun-
Pt‘:re ana"o] “D:f‘ damentals frum
Ormy PTOfesopar- 160 KC to 110 Cathode follower
% ©naj  MC in 5 bands  output for good

—up to 220 MC isolation — fixed
SIGNAL GENERATOR KIT St B
harmonics. ously variable
| attenuation.
. el . ~ —— ——
USE: This instrument is “serviceman engineered” to fill the requirement for a { 4
reliable basie service instrument at moderate cost. Frequency coverage extends 2
in five bands from 160 Ke to 110 Mec on fundamentals, and dial is calibrated to
290 Me for harmonics. Pre-wound and pre-aligned coils make calibration unnec=
eszary for service applications.

DESCRIPTION: The Heathkit Model 5G-8 Signal Generator provides a stable
modulated or unmodulated RF output of at least 100,000 microvolts whieh can
be controlled by both a continuously variable and a fixed step attenuator. In-
ternal modulation Is at 400 cycles, or can be externally modulated. AF output of
2.3 volts is also available for audio testing. Uses dual purpose 12AU7 as Colpitis
RF oscillator and cathode follower for stable, isolated, low impedance output,and
type 6C4 tube for 400 eycle oscillator. Operation of the SG-8 is well within the Q5iput, e =
frequency limits normally required for service work. Modern styling features tion. pure r.f..

high definition white letters on charcoal gray panel with re-designed control knobs. CRECY GLLTTS 5 Wi
Modern professional appearance and Heathkit engineering know-how combine MODEL $G-8 Shpg. ‘
ta place this instrumeat in the “‘best buy" category. Only $19.50 complete. ® 8 tbs.

Weathtit ANTENNA “ Deathlct

IMPEDANCE
METER KIT | CRED DIP METER

'I{'ihe Modﬁl AM-ll A?ntcmm lmpednr}ce
eter makes an ideal eompanion unit for -
the GD-1B Grid Dip Meter or a valuable Atoatelrs god goes
instrument it its own right. Perfect for x((;lemgx} a»}eu?rovg:i
checking antenna and receiver impedance d g \atue S lst-g“

and match for optimum system operation, 1pme fr(rix.\any mlx;l:s
Use on transmission lines, halfwave, folded ?\ crl. T
dipole, or beam antennas. Will double as or locating parasit-

monitor or relative field strengtli meter. ties, nf:ugrnlizing, i MODEL
Covers freq. range of 0-150 Mec and im- { z;r:é ::_Iz:gg'?l% 'lf‘i\l,te: 5 GD-1B

. pedance range of 0-600 ohms. Uses 100* Y :
microampere meter and special calibrated Radio and for interfer-

: with § pre-wound ecoils. Featuring a sensitive 500
! ACCESSORIES: Low freq. coverage to 355 KC with

[ X t ence problems. The
potentiometer. A real buy at only §14.50 | Model GD-1B covers $ s.o ShAD?E')sYlL
microampere meter and phone jack, the GD-1B uses
a 6AF4 or 6T4 tube. An essential tool for the ham
| two extra coils and calibration curve, Set No. 3414 1
BENTDN HARBOR lo' MICHIGAN ‘for GD-1B and set No. 341 for GD-1A, Shipping

complete. { from 2 Me to 250 Me
or serviceman.
' weight 1 [b. Only $3.00,
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and electrical deslgn insures operat
ceramic forms, using Litz or doub
cement. Variable eapacitor is of
signed for maximum bandspread
bearings.

over two feet of calibrated dial sc:
insures easy tunin
amperes and 250 volts DC
cable terminates in plastic plug to
simple and wiring is casy.

Here s a major Heathkit addition to the Ham radio fleld, the
AT-1 Transmitter Kit, Incorporaring many desirable design
features at the lowest possible dollar-per-watts price. Panel
mounted erystal gocket, stand-by switch, key click fiter,
A. C. line filtering, good shielding, etc. VFO or crystal excita-
tlon—up to 35 watts input. Built-in power supply provides
425 volts at 100 MA. Amazingly low kit price includes all
clreult components, tubes, cabinet, punched chassis, and
detalled construction manual.

Heattkcc COMMUN

RF gain control

MODEL VF-1

1950
®
Ship. Wt. 7 |bs.

Hecre is the new Heathkit VFO you
have been waiting for. The perfect
e companion to the Heathkit NModel
AT-1 Transmitter. It has sufficient output to
drive any multi-stage transmitter of modern
design. A terrific combination of outstanding
features at a low kit price. Good mechanical
ing stability. Colls are wound on heavy duty
le cellulose wire coated with polystyrene
differential type construction, especially de-
and features ceramic insulation and double

This kit is furnished with a carefully precalibrated dial which provides well
ale. Smooth acting vernler reduction drive

g and zero beating. Power requirements 6.3 volts AC at .45
at 15 mills. Just plug it into the power receptacle

provided on the rear of the AT-1 Transmitter Kit. The VFO coaxial output

fit standard 34" crystal holder. Construction is

@ Smooth acting iluminated and precalibrated dial,
@ GAUG electron coupled Clapp oscillator and A2 voltage regulator.
@ 7 Band coverage, 160 through 10 meters—10 Volt RF output.

@ Copper plated chassis—aluminum cabinet—easy to build—direct
keying.

Smooth acting

illuminated

nen = dial drive. .
easy wl build appearan%@

- simplified - TUgge:

wiring. construction —

accessible
calibrating
adjustments.

Ceramic coil
forms —

y, differential

condenser.

uTpRIYS [N¥
.g_xég_l.sl_ssuua
paieid 12ddoD

SPECIFICATIONS:

Range 80, 40, 20, 15, 11, 10 meters.
8AGT . Oscxllator-muljiplier,

Crystal or

Amplifier VFO excitation,

5U4G - Rectifier.
105-125 Voit 3 60 cycies 100
watts. Size: 814 inch high x 1313 inch
wide x 7 inch deep.

Rugged,

clean
construction.

52 ohm
coaxial

Single knob output.

switching.

Built-in power
supply.

ICATIONS RECEIVER KIT

Noise limiter—
standby switch,

with AVC or
MVC.

{3 inen PM
Electrical S

SPECIFICATIONS:

535 Ke to 35 Me
Mixor~usciu.ator.

Speaker- mplifier
bandspread Headphone
and scale. Jack. 9
5Y3GT i
105-125 volts A.C. 50-80
cyeles, 45 watts,
Stable BFO "
OSfﬂla‘tzor A new Hemlhklt %Ihl-zlgonlxmunl-
ClECULt: cations recelver. The ldeal com- c
panlon piece for the AT-1 Trans- MODEL AR-2
Four band Six tube mitter. Electrical bandspread seale for tuning s 50
operation 335 to transformer and logging convenience. High gain minia- 5
35 M operatton. ture tubes and IF transformers for high °
sensitivity and good signal to nolse ratio.

HEATH COMPANY

BENTON HARBOR 10, MICHIGAN

Construet your own Communlcations Ship. Wt. 12 Ibs.

Recelver at a very substantial saving.

BINET:
Supplied with all tubes, punched and C'A_ ;
formed sheet metal parts, speaker, r“’a"t‘:éﬂ‘ab"’c“"’c‘;’fl'_
circuit components, and detailed step- ered  pl by
by-step construction manual. inet. Shipg. weight
5 1bs. Number 91.
10, $4.50.
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z Here is an outstanding am-
: > plifier value. This econom_i-
cally priced amplifier is
capable of performance
usually associated only with
far more expensive units.
Can be nicely used as the
heart of an inexpensive high
quality home music system.
Features inputs for tuner
and phono (Model A-7C ac-
commodates a micro;;hone
by usiig an additional pre-
$'| 5 50 Shpg. Wt. a%pliﬁur stage). Separate
e Tofe: bass and treble boost and
) ontrols for judt the degree of tonal balance you
(\i}atn:fn'ﬁ\: entire kit can be built in a few pleasant hours for
rs of enjoyment. )
yeq‘echnicnjl f);utures, frequency response + 134 db 20-20,000
cycles. Full 6 watts output. Pu.?h-pull beam power ?ult_-
put stage. Output transformer impedarces 4, 8, and 15
ohms. Tube lineup, 12J5GT, 128L7, 2—1246, 5Y3GT,
and 128J7 (A-7C only). )
ngll parts(including tubes are supplied along with a
prefabricated and painted chassis. Detuﬂ_ed step—by-s.tep
Construction Manual eliminates necessity for special-
ized knowledge.
MODEL A-7C incorporates a preamplifier stage with
special compensated network to provide necessary gain
for operation with variable reluctance cartridge or mi-
crophone. $17.50

MODEL A-7B

[ YOUR ORDER

ORDER BLANK

NEW Tearhbit
Yo RECEIVER KIT

Here is the ideal radio kit
for the student, beginner, or
hobbyist. If you have ever
had the urge to build your
own radio receiver, this kit
deserves your attention.
Circuit is transformer oper-
ated, eliminating shock haz-
ard vsually associated with
“economy’” AC-DC circuits.
New high gain miniature
tubes and IF transformers—
powerful ferrite core built- $I 750 Shpg. Wi,
inrod typeantenna —chassis L4 10 Ibs.
mounted 544° P¥ speaker— less Cabinet

optional operation either as receiver or tuner and phono input.
Covers broadeast band 550—1600 Ke. Uses 12BES, 12BAG6,
12AV6, 1246, and 5Y3 tubes.

CABINET: Proxylin impregnated fabric covered plywood cabinet
available. Includes aluminum panel, flocked re-inforced speaker
grill and protective rubber feet.
91-9, Shpg. Wt. 5 lbs. s4.50

S

Here jg a

h nF . {

{thﬁedh P N"qult‘inoi:. kit desj
roy & n

or wjg the “phong

Ormer

‘MODEL BR-2

SO

S s

s,
S i
P R SO

gned for gip,

. Operate g;
¢ Section of yomi{:gfg
operated—8amp“ﬁer‘. AC trapg.

rafl s e ~8 tube Cireyit—gj;

coverage-tbm"g dlal—88-108 m i
> ree douhje tuned IF:tg:cche

bujf(l;isted front ¢ - Exper;
- 41Ng your gwp FM tuner i"nctf
i

e enjg
Ception. Y all of the advangyges

factor
the thrill of
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€ sam
of trge FMer o

1A
" tooay 0 T SHIP V
“ COMPANY 7 [0 Parcel Post
T Express
HEATH COTCT s
—— N [ Freight
s [0 Best Way
(PLEASE PRINT)
ITEM MODEL NO. PRICE
QUANTITY
“xpre i tation charges—
i [ On Express orders do not include transpor .
Enclosedhﬁng E) D) Chegk gs‘;gggr:lec)lvogggefrol’or pounds they will be collected by the express agency at time of delivery
Please ship C.0.D. p .

ON’ PARCEL POST ORDERS

insure postage for weight shown.
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ORDERS FROM CANADA and APO’s
must include full remittance,
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By CHARLES L. MEISTROFF, W4TFA

L 21

L Adk bl
)

- %

An amateur who left the field some time ago tells
of the early days and of his recent return to hamming.

EAH, the old bug bit again, and this time

it did a right good job; got me unex-
pectedly and really stuck. I doubt if even
penicillin would have been of any use. Be-
ing away from ham radio for over twenty-
six years and then coming back was really
an experience. I had nothing to do that
cool September afternoon except to enjoy
the beginning of Indian summer and get
some of that fresh ozone ... to escape
from the four walls of that nice hotel room.

I had just turned the corner near the
hotel - . . the newsstand seemed to spring
out of the ground and wave a profusion of
multi-colored magazines at me . . . what
I saw gave me a jolt . .. I mean a kw. jolt.
“CQ,” “Q8T,” RADIO & TELEVISION NEwWS,
good gosh, were they still being published?
Where have I been for all these past years?
Then it happened as fast as lightning; I
don’t even remember doing it . . . out came
some change, those radio gazettes were un-
der my arm.

That night before turning in early, so I
thought, I would give these old friends a
once over. What a jgevelation that was!
Man alive . . . what a new world! I thought
I was reading something from Mars; ARC-
5’s, RG8-U, BC-223's, GP-7, radar, pulsa-
tions, p.a. jammers; the names of some of
the tubes sounded and ran like chemical
formulas, some of the tubes looked like
spark-plugs for a space ship. I was lost. It
was like having a Model T Ford twenty-five
years ago and not having a car in the mean-
time, then going out to buy one of the mod-
ern-day streamliners. One would think you
had to have a course in jet-training to get
your driver’s license. I know now how Rip
van Winkle felt after that twenty-year sleep
in the Catskills. And what had happened
‘to two hundred meters? I was really con-

88

fused. I was in a new world, old faces done
over and more attractive with a new look
and better working qualities. Everything
seemed to be loaded with electronic vita-
mins. I almost expected the rosin core
solder to have sulfa in it. Nothing fly-by-
night, according to the ads—one had a very
good choice of anything—better than the
old days when you either had to make your
own or else!

Gosh, I had quit dabbling in ham radio,
or what might have been called that, about
1922, World War I put a temporary stop
altogether to tinkering which began about
1912; much had been discovered, enlighten-
ment followed experimentation and brought
to use in the intervening years a new and
shiny aspect of the old ether-wave theory,
and to its primitive equipment, a brand new
brilliance that was a Buck Rogers glow!

The war surplus in the aftermath of
World War I was full of good bargains, if
you could get your hands on them. The
Western Electric VT 1 and VT 2, the J and
E tubes of those early days were prized de-
tector and amplifier or transmitter tubes.
One article that I still remember was the
old Crocker-Wheeler wind-driven motor
generator, looking like a five-inch shell and
fastened under the wings of the flying
crates of those days. It was driven by an
eight- or ten-inch propeller and gave three
sets of voltages. I think one was 300 volts
for plate, another, 6-12 for filaments, and
another, 25 volts grid bias. A two-element
tube acted as ballast tube or automatic
rheostat, as it was called then, to keep the
voltages to specifications. These were usual-
ly mounted on a 1x8 board and coupled
with rubber hose to about a one-third or
half horsepower motor and the whole usual-
ly suspended from the cellar beams. Re-
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sults were excellent as long as the hose
coupling lasted!

I had a flashback to the old days—rotary
and stationary spark gaps, zinc electrode
tips, the old saw-tooth type too, and the
one with the rotating single dise, what an
improvement that was! Poulsen arcs, over-
size keys with dime-sized contacts that on
the break would spark enough to knock the
cold out of your nose and shake 'the nails
out of your shoes. No one thought there
was anything better than tuning through
dead-end losses, pencil mark grid-leaks,
eraser end verniers! No one bothered to
figure out how capacitors measured in
capacity, just so they had rlates and came
in varied sizes and shapes. Sometimes they
used castor or mineral oil as a dielectric
and were then put in a hard rubber case—
remember the beauties that Murdock used
to turn out? Remember the nice three-one
Acme audio amplifier transformers? Those
beautiful honeycomb coil mountings that
deForest gave us? The double-filament
audion tubes that were mounted on the out-
side of the panel until Moorhead gave us
the socket base? And mounting anything
on a metal panel-—man, you were called
crazy. You grounded everything by doing
that; that was nonsense. More came when
Armstrong appeared on the scene with his
tickler-feedback circuit. And then they
started putting in more than four elements
in the tubes—what next?

The receivers of those days were some-
thing to behold. That catalcgue (The Elec-
tro-Importing Company) Wwas a connois-
seur’s bible. Listed and shown in the collec-
tion were the masterpieces of the day. I
raved and revelled in the Wauen receiver.
How I wished I could afford one—all 1
could manage was an open primary with
three sliders and small tap-off secondary
pulled by hand. The usual deluxe receiver
of those days was a squarish looking box
with a side panel housing the so-called pri-
mary varied by means of a set of switches
and taps from the coil, that ran single and

February, 1955

multiple turns. The secondary was tube-
winding with a similar single switch of mul-
tiple taps and slid on a set of rods inside
the primary to provide tight or loose-
couplings. When the variocouplers came
out—what an improvement—no donkey en-
gine was needed to couple or uncouple. The
more switches and taps the better, we
thought, since all tuning was done on a dead
end loss anyway, and not by inductance be-
ing cut in or out. Who cared about the
capacitive effects between turns? That was
a negligible factor anyway and all guess-
work to begin with. It was still experi-
mental and probing into the mysteries of
a.c. and its effects. Impedance, reactance,
reluctance-—these things were still iterns
that had to be transposed into something—
they had to be brought out into the open,
pondered over, comprehended, and then
transformed to what would make common
sense and basic formulas. Guesswork was
gradually eliminated, and a mathematical
basis for the common laws and their appli-
cations was gradually evolved. The most
part was hit or miss, then try again. Who
ever heard of antennas cut to frequency?
But it did not take long once the first ob-
stacles were hurdled and the road opened
for others to follow—success of resonant
radiators were shown to be productive of
results that not even the most skeptical
ham or researcher could disregard. Remem-
ber that the greater part of all this was
done by hams and carried on without per-
sonal compensation although a few com-
panies were doing their own research. They
departed little by little from the generally
accepted idea of stringing up some wire and
letting it go at that-—once they overthrew
that old theory, then things really began to
happen. Don't think so? Look at your TV
antennas today, not to mention the ten-
twenty-, and now they are coming with a
forty-meter compensated beam—a new kind
of a shorty, so the rumors say.

Even the old ether-wave theory had been

(Continued on page 104)
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An Amazing Receiver

By
Edmund H. Marriner

NE of the most remarkable radio receiv-
ing sets constructed during World War

IT was made by Lt. Herb Dixon, ZL2BO,
while a prisoner of war at Shampshupo,
Argyle Street prison camp, Hong Kong. He
wanted to build a short-wave receiver to
pick up BBC broadcasts. To accomplish this
almost impossible Herculean task, Herb
started collecting parts. The first real sup-
ply came from an old Austin car which
provided wire, bolts, nuts, and metal parts.

As the receiver progressed it was kept
hidden in a false garden bed of mint. Filter
capacitors were made painstakingly from
tinfoil taken from cigarette packages, cut
to shape, impregnated with candle grease
and sealed in small kerosene cans. The sup-
ply of cigarettes being limited, it took seven
months of combined effort of the camp to
fill the filter requirements.

The headphones took shape from cheese
and sugar cans. These, together with the
power transformer and filter choke, were
finished in four months and were hidden
away to await the rest of the parts. Con-

struction of the radio was ﬁnal]y started

nm&wmm SALE. 3. 9.

on a copper sterilizing tank for the chassis.
The resistors required were made from pen-
cil leads of various lengths. The tuning
capacitor was made from sheet metal
slipped on a four inch nail and fastened to
a dial made from mechanical auto horn
parts. In all this time, no one had been able
to get any vacuum tubes. There were some
tubes in the prison hospital, but how to ob-
tain them was a problem. As a last resort,
one of the prisoners went to the hospital
and demanded to have his appendix re-
moved. On the day he was released from
the hospital he managed to hide the tubes
under the bandages.

Toward the end of 1943 the receiver was
completed. The men sealed it in a kero-
sene can which had a false top tray con-
taining cooked rice.

For about three months BBC came in
loud and clear on 9.5 megacycles. To keep
the receiver dried out it was placed on top
of the bake ovens in a flour bin for some
hours. The Japs discovered it when a guard
accidentally knocked over the bin.

The receiver was kept by the Japanese
as a museum piece and no one knows just
whatever became of it. The boys down un-
der hope some day a clue will turn up which
will give a finale for this remarkable re-
ceiver-—constructed from junk in a Jap-
anese Prison Camp. END
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Fig. 1. The correct way to use an ohmmeter to identify transformer terminal connections.

|dentifying Power Transformer Leads

Don't discard usable transformers just because you have lost
the specification sheet. Identify the terminals this easy way.

HE average home electronics lab has at

least one and often several power trans-
formers with unknown connections and
characteristics. If the transformer is pro-
vided with leads, yowll find that the fol-
lowing color code generally applies: pri-
mary (black leads); high-voltage second-
ary (red leads); high-voltage center-tap
(red-yellow lead); rectifier filament wind-
ing (yellow leads); amplifier tubes fila-
ment winding (green leads). But if only
numbered terminals are provided, you'll
need another technique to identify the
connections.

Here's a method you can use with any
small power transformer designed for nor-
mal line operation.

First, identify the terminals to each
winding and note the resistance reading
obtained. Use an ohmmeter for this job, as
shown in Fig. 1. Connect one lead of the
ohmmeter to one terminal and use the
other lead to touch the remaining ter-
minals until a reading is obtained. These
terminals are for one winding.

Ignoring the terminals that have been
identified, repeat this test with the remain-
ing terminals until all windings are identi-
fied and resistance values marked down.

The high voltage secondary winding will

February, 1955

Fig. 2. (A) The general relationship between d.c.
resistance and transformer winding. (B) A basic
fest circuit for checking {ransformer terminals.
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Fig. 3. How an a.c. voltmeter is used for final identification of transformer windings.

have the highest resistance, as shown in
Fig. 2A. This value may be as high as sev-
eral hundred ohms in some cases. The pri-
mary winding will have an intermediate
value of resistance, generally between 5
and 25 ohms. The filament windings will
have low resistance, frequently less than
one ohm.

Next, connect a 100 watt or 200 watt
lamp bulb in series with a switch and the
“primary” winding of the transformer. Us-
ing a test cord, connect to the power line
as shown in Fig. 2B.

If you have chosen the right pair of ter-
minals as the “primary,” and the trans-
former is in good condition, the lamp will
light, but with less than full brilliance. If
the lamp lights to full brilliancy, the wrong
pair of terminals has been chosen or the

transformer itself has a shorted winding.

Using an a.c. voltmeter, make prelim-
Inary voltage tests across each winding, in-
cluding the primary. The ratio of these
readings will give you a further clue as
to the windings. The high-voltage second-
ary winding should give a higher voltage
reading than the primary, while the fila-
ment terminals should give a very low
voltage reading.

Finally, connect the test cord directly to
the primary terminals and use the a.c. volt-
meter to check each secondary winding, as
shown in Fig. 3. This last test will posi-
tively identify the windings and also in-
dicate their approximate voltage ratings.
Actual voltage ratings, under load, will be
somewhat less than the “no load” readings
taken in the last step. END

THE FIRST TRANSISTORIZED
20-WATT AUDIO AMPLIFIER

PICTURED at the left is the first transistorized 20-

watt linear audio amplifier, as developed experi-
mentally by engineers at General Electric’s Electronics
Laboratory in Syracuse. The amplifier, operating from
dry cell batteries, was demonstrated with a record play-
ing system and a 25-watt speaker to prove its linearity
over the entire power range.

The power transistors used in the circuit are plug-in
units. The amplifier includes two 6 watt, three 2 watt,
and four 1/10th watt experimental transistors. One 45
volt, one 1% volt, and one 7% volt batteries are used
to power the unit. The preamplifier for the G-E varia-
ble reluctance cartridge in the record player was also
completely transistorized. END
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R/C SERVO ACTUATORS

In addition to their model 2PN servo
for single control models, The de Bolt
Model Engineering Co. of Williamsville,
N. Y. has announced two new models for |
multi-control actuator use. Model 3P is a
three position actuator without an auto-
matic neutral; model 3PN has two posi-

tions with an automatic neutral, plus a
second servo circuit added. With a com-
bination of the two models, the R/C en-
thusiast can enjoy the power to actuate
his controls as well as the advantage of a
second control such as for three engine
speeds. The radio required may be the
same he has been using for single control
operation with no changes needed to use
it for multi-control operation. Model 3P |
is priced at $19.95; model 3PN at $14.95.
Additional information is available froin
the manufacturer.

FOOLPROOF TAPE THREADER |

The task of threading a recording tape|
on a blank reel is greatly simplified by the
use of a new simple tape threader, manu- l
factured by The Flahan Company, 7517
Pelham Drive, Cleveland 29, Ohio. This

sturdy metal device holds the tape to the |
reel for the first few turns to get the wind-

ing started. Then, it can either be slipped |
off or left in position to serve as a reel |
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crank. It can be used on any size reel up  formation of the wire, without reduction of
to 77 and fits all makes and models of the cross-sectional area, is uniformly
recorders which employ standard reel spin-  achieved, The improved “Nycapper” is
dles. The new gadget can also be used on available through electrical distributors
standard 8 mm. movie reels. A patent is  throughout the U.S.A. and Canada. For
pending. The tape threader retails at 98 more information write to Mr. Charles F.

cents. Walker, Buck Electrical Manufacturing
—_— Co., P.O. Box 147-220, Roselle, N. J.
VERSATILE HAND TOOL -
The usefulness of the already versatile NEW TAPERED REAMER
“8-in-1 Buck Nycapper” has been increased A new, “super-hard” tapered reamer has

been placed on the market by Vaco Prod-
ucts Co., 317 E. Ontario St., Chicago 11.
Useful for metal, wood, plastic, or any hard
or semi-hard material, the new tool will
enlarge undersize holes from %" up to
a maximum of 3%” diameter. In radio and
TV work it is especially recommended for
aligning or enlarging off-center holes, pro-
tecting drills, etc. It can also deburr
sawed or cut pipe ends. It is available
with handle attached for $2.50. The reamer
only, priced at $1.75, is also sold for use
with the many Vaco screw driver, nut

by a recent design change which now en-
ables it to install solderless terminals. In
addition, it still performs its original func-
tions as an all-purpose tool for the cutting,
stripping and twisting of solid or stranded
wire and the installing of the nylon-in-
sulated Buck “Nycaps” on pigtail splices.
The new design change enables the tool’s
3-way crimping action to be used on wire
terminations to make for easy, positive driver, Allen, or other interchangeable kits.
terminal installations of very high mechan- For further information, write to the
ical and electrical strength. Controlled de- manufacturer. EnND

TEST TV—RADIO TUBES | — THAT PROFESSIONAL LOOK! —
o tabe Tetter Tor 1ocs thasl the modk uE PERFORATED AND PAINTED CHASSIS
ne seryice call. Buy your tubes at dis- ® Give that ‘*Build Your Own" electronic project eye

ount! SAVES MONEY the first time it's B ; 2 d
ppeall We can furnish perforated and painted chassia
sed. Mahogany Case—110 volt AC Tests and cabinets for projects featured In all issues of

all popular size tubes. Simple to operate i f
—Fl?lly guaragteed. . OdRDE§ EOEA}? Popular Electronics. Write today for what you need.
ONLY  $5,00—Post aid. en ash,
5500 Check or M.O. Dept. PE-52 l“gustEHOLD HSANtDlNES -
anta a 5
BAUMBACH ENG. CO. Sln‘oé:]na:::;?mé‘:l". 2307 Main ree n onica, Cali

BUILD YOUR OWN AMATEUR TRANSMITTER

++. FROM THIS EASY-TO-ASSEMBLE KIT!

Start your hobby off right with this professional CW trans-
mitter kit. The Viking "Adventurer” operates 50 watts input on
v PACKED WITH the 80, 40, 20, 15 and 11-10 meter amateur bands, and with
FEATURES a simple antenna packs enough power for world.-wide radio
contacts. No antenna tuner needed—crystal controlled oscillator
VREORESSIONAL —powerful 807 transmitting type output tube. Easy to build and
APPEARANCE safe to operate—kit furnished complete with built-in power sup-
+ EASY TO BUILD ply, tubes, cabinet, wiring instructions and ontenna suggestions.

+ TVI SUPPRESSED Cat. No. 240-181-1 Viking *'Adventurer'’ Kit, less crystal and key

to prevent television s For more information on the Viking
interference 54.95 “Adventurer’* or Johnson's complete
line of keys and practice sets see your

Amateur Net favorite distributor or write to:
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REVIEWS

"ELECTRICAL APPLIANCE SERVICE
MANUAL" by William L. Gabbert. Pub-
lished by Rinehart & Co., Inc., N. Y. 372
pages. Price $5.00.

This book opens with a discussion of
basic electrical principles and continues
with a section on testing instruments. In-
cluded are instructions for building a sim-
ple series test lamp, Another portion deals
with tools and wiring.

Appliances are divided into two main
groups: those which operate on the heat-
ing element principle, such as toasters, and
irons, hotplates; and those which operate
from an electrically powered motor such
as vacuum cleaners, mixers, washing ma-
chines, electric clocks, and razors.

Included is a discussion of the fluorescent
lamp which the author considers more of
an electronic device, introducing new terms
to describe the movement of electrons
through a gaseous rather than a metallic
conductor. The book concludes with a sec-
tion on the refinishing of surfaces.

COYNE offers
LOW COST

up enjoying it yourself.

"THE BOYS' FIRST BOOK OF RADIO AND
ELECTRONICS'" by Alfred Morgan. Pub-
lished by Charles Scribner’s Soms, N. Y.
229 pages. Price, $2.75.

While making an excellent gift to some
deserving and interested youngster, this
book is actually a very worthy discussion
of radio and electronics that could be read
by people~of all ages who do not have a
technical background or engineering train-
ing, but who do want to learn.

In view of the modern world's increas-
ing dependence on, and interest in, things
electronic, a book such as this should ap-
peal to all. Even for a non-technical per-
son simply to enjoy good music in his
home these days, a minimum understand-
ing is essential of at least such things as
the difference between a.c. and d.c. or the
functions of an amplifier and a loudspeak-
er. These, and many more topics, are dis-
cussed clearly in layman’s language.

The actual building of the small sets de-
seribed in the book is by no means beyond
the scope of a youngster, but then, neither
should it be beneath the interest of the
adult hobbyist. This factor, plus the
amount of solid theory included in the
book, should make this volume much like
the proverbial electric train set: you buy
it ostensibly for your children, but wind
END

Training in
Spare Time AT HOME

The future is YOURS in TV-RADIO !

in your own business!

A fabulous field—good pay—fascinating work—
a prosperous future! Good jobs, or independence
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FREE DETAILS
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mation about easy
Payment Plan.
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N e me and no salesman will call.
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| COYNE ELECTRICAL SCHOOL ¢

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

| Dept. 25-TR?

| Send Free Picture Folder and details on Tele-

B. W. COOKE, President

Television Home Training you pay only for
your training, no costly “put together kits’’s

A TECHNICAL TRADE INSTITUTE OPERATED cguipped residensial schook of is | City_+ State
NOT FOR PROFIT kind Established 1895, Send [J Check hereif interested in Resident School Tralnifg
800 S. Paulina St.. Dept. 25- TR7.Chicago 12 coupon for delails. in Chicago.
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INSTANTLY ISOLATE

TV TROUBLE

Save Time And Money with
THE

NEW Wﬂ

DYNATRACER! - g
3 * J

* No Additional Equipment Needed,
® Swiftly Traces Signals Voltages.

® Pinpoints Defective Components.

* Amozingly Simple to Operate.
YES, a low cost test instrument that
locates TV  troubles without extra
equipment.  Tracks TV signals in
Video, AFC, Sound, Sync, Horizontal
or Vertical sweep circuits. TROUBLE
PINPOINTED IN STAGE OR COM-
PONENT. TV DYNATRACER also
traces voltages (50/500 V AC/DC)—
detects leaky, open or shorted con-
densers, resistors, coils, transformers,
® Technician-Amateur-Home Hobbyist.
The new TV DYNATRACER is a budget
priced necessity. Toke odvontoge of
our 10 doy MONEY BACK GUARAN-
TEE now!

Prompt orders receive a TV HIGH
VOLTAGE INDICATOR —  helpful

accessory to all test work.

7, 4 ELECTRONICS CO.
Dept. 604 211-04 99th Ave., Queens Village 29, N. Y,

REPEAT SALE BY
POPULAR I_)EMI\NI)

FAMOUS
HI-FI
3-SPEED
AUTOMATIC
PHONO

3 SPEAKERS

% Deluxe 3-speed automatic record
i player with speaker cross over
# network for true high-fidelity. 4
2 tube amplifier scientifically de-
# signed to reproduce from 20 to
¥ 20,000 cycles. Automatic shutoff
for amplifier when last record
B! hasi played. Beautiful mahog- PRICE!
% any cabinet with luxurious P
% woven grill. Dimensions:
R 1778 x 1578" x 11, Weight

= 30 (b $?

‘Write Dept. PE-2 for FREE catalog.

STEVE-EL Etectronics Corp.

M 61 Reade 5. New Yark 7, N. Y.

Nationally
Advertised
for $139.95

CLOSE oUT

!

ADIO-CONTROL mode] aircraft enthusi-

asts in the Southwest will have the op-
portunity on February 20th of competing in
an Academy of Model Aeronautics (AMA)
sanctioned regional meet in Phoenix, Ari-
zona. This is a Class AAA event, including
radio control. For further information, con-
tact Quentin T. Webster, C.D., 521 E. Cam-
elback Road, Phoenix, Arizona.

L. *

ODELERS in the Monrovia-Pomona
area in California are being paged for
the formation of a model aircraft club—
R/C or otherwise. If interested, contact
Bruce Staller, at 2533 Kimball Avenue,
Pomona, California, or Tom Hume, at the
Model Mart in Pomona.
L T
E WOULD like to pass on to our readers
some of the very interesting and im-
portant information we obtained recently in
talking to Mr. Gil Rose, radio-control spe-
cialist of Polk’s Model Craft Hobbies, the
large New York City hobby center. In a
general discussion of trends on the North-
east coast, Gil mentioned that single-chan-
nel equipment seemed to be the most pop-
ular; multi-channel jobs are rising steadily,
but their price seems to be their major
deterrent. Multiple control is most often
obtained by the use of DeBolt actuators or
Bonner escapements used with the single-
channel radio gear. (Have you seen the
Safford articles on these escapements in
this and last month’s issues?)

Servos are on the steady increase accord-
ing to Gil—the most popular being the
Fenner type which yields 2 control opera-
tions from one servo via proportional con-
trol.

An interesting general observation is that
of all of the R/C gear in use, 75 percent
goes into model aircraft. Of the rest, R/C
boats are fast catching on. The price range
for typical factory assembled equipment
varies from $50.00 to $206.00. This is for
radio gear alone, includiny the actuator.
According to Gil, proportional control can
be added to any single-channel existing
equipment for $25.00, without in any way
altering the basic equipment.

As to the items which seem to have the
greatest sale and popularity in the North-
east, Gil was quick to mention the E. D.
Aristrol single-channel transmitter and gas-
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tube superregenerative receiver which, com-
plete with a one-arm self-neutralizing es-
capement, sells for $57.50, less batteries
and ready for installation. Other popular
items are Babcock multi-channel equipment
and McNabb.

From his vantage point, Mr. Rose was
quick to point out that the use of printed
circuitry was advancing. E.D. was the first
to use such circuitry in their Aristrol trans-
mitter, but it has caught on widely. Its
advantages, of course, are more trouble-free
operation and ecasier serviceability. Gil
thinks the R/C hobbyist is in for quite a few
surprises in the way of new equipment
ideas very shortly. All advances, he em-
phasized, are made with the view toward
bringing down the price and increasing the
reliability. In this connection, he mentioned
the great strides made in the application of
miniaturization to R/C receivers. “It is in-
teresting to note,” he said, “how the devel-
opment of R/C equipment for the hobbyist
parallels the progress made by the field of
electronics in general as applied to indus-
trial equipment.’ Can this be one of the
reasons why the R/C hobby is so popular
with electronic engineers who see the
chance of applying the latest techniques in
electronics for their own recreation and
enjoyment?

@il finished with a very sincere warning
to beginners and novices in radio control.
He put it this way—“You get just exactly
what you pay for when you buy radio-
controlled gear.” Surplus kits in general are
not assembled with the attention to quality
control that is one of the principal stocks in
trade of the reliable finished-product manu-
facturer. After you have put in a lot of time
building a plane, it's a disheartening experi-
ence to have it crack up because of unre-
liable radio equipment.

One of the toughest jobs faced by the
hobby-shop operator who sells R/ C equip-
ment is the discouraging of beginners and
novices who want to start with multi-chan-
nel jobs before they are ready for it. In
every case, Gil tries to start a man off with
simple single-channel equipment so that he
can obtain enough practice in radio control
to graduate to more complicated stuff. He
also emphasized the importance of bench-
testing the equipment before installing it in
the model craft. (This is something we have
been emphasizing in most of our R/C ar-
ticles. Hope you have been taking it to
heart.)

An excellent hint from Gil was his sug-
gestion that for bench testing you do not
use the lightweight, compact batteries you
plan to use in the craft. Use the largest
batteries available giving the voltages you
require. They are more economical and last
longer for bench testing. END
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SUBSTITUYTION
80X
MODEL 3
BEATH COMPANY
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®

Components comprising the Heath resistance substitution box kit. The stack of 36 resistors is
the “heart” of the instrument. (1) Front panel, (2) instruction booklet, (3) case, (4) “S” ring to
hold ends of resistors, (5 & 6) rotary switches, (7) slide switch, (8) panel screws, (9) wire, (10)
switch knobs, (11) mounting hardware, (12) binding posts, (13) resistors. See article for details.

What Value Resistance for Best Results

YOU’RE experimenting with a small trans-

mitter or an amplifier or some other piece
of electronic equipment, and you want to
determine the value of a grid resistor, let
us say, for best possible results. You can
solder in and unsolder half a dozen different
resistors, which is the usual method, but if
you do you’ll probably say to yourself, *This
is a nuisance.”

You are repairing a receiver with a
burned-out resistor. The original is so
badly charred that you can’t tell what
value it was and you don’t have the serv-
ice data. There is nothing to do but use
“trial and error,” together with your
knowledge of electronics. Again, after
trying several loose resistors, one after
another, you’ll probably be talking to your-
self, asking: “Isn’t there a better way to
do this?” There is.

What you should have is a resistance
substitution box like the one pictured here.
It will take you about an hour and a half
to assemble it, and it will save you five
times that amount of time the first week
you use it. It's such a great convenience
in experimental work of all kinds that
many people build two, three, and even
more units, so that they can adjust the re-
sistance values in several portions of a cir-
cuit all at the same time.

98

The “box” itself is a neat little molded
plastic case measuring 6 x 3 x 2 inches,
with an aluminum cover panel. The latter
holds two rotary switches, one slide switch,
and two binding posts. Inside, soldered di-
rectly to the terminals of the rotary switch-
es, are 36 separate 1-watt, 10% rating
resistors, in the standard values from 15
ohms through 10 megohms. The *“low”’
series runs as follows: 15, 22, 33, 47, 68,
100, 150, 220, 330, 470, 680, 1000, 1500,
2200, 3300, 4700, 6800, and 10,000. The
“high” series: 15,000, 22,000, 33,000, 47,000,
68,000, 100,000, 150,000, 220,000, 330,000,
470,000, 680,000, 1 megohm, 1.5 megohms,
2.2 megohms, 3.3 megohms, 4.7 megohmnis,
6.8 megohms, and 10 megohms. Either
group is quickly connected to the binding
posts by the center slide switch.

Assembly and wiring of the parts from
the Heathkit are extremely simple. The
main part of the job is identifying the re-
sistors from their color markings and lining
them up in order on the switch lugs. This
is an excellent project for a beginner be-
cause it can readily be completed in one
sitting and is ready for immediate use.

Caution: don’t use it where the 1-watt
power rating would be exceeded or in high-
frequency circuits where the wiring capac-
ity would affect operation. Enp
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Resistor leads are cut
short and soldered di-
rectly to switch lugs.
Upper leads are left at
original length at this
stage. Binding posts,
slide switch, and one
nest of resistors on its
switch are mounted on
panel in background.

Inside of completed unit.
Upper leads of resistors
have been bent short
around edge of “’S” ring
and soldered Into place.
See article for details.

Completed substitution
box in actual use to de-
termine the best value
for a replacement resis-
tor in a receiver. Slide
switch is down in the
“Lo’" position. The low-
er switch knob is being
turned to put different
resistors Into circuit.

February, 1955
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:#:TR:UT [} TOGETHER,
ADY 1O
OPERATE

TOP-QUALITY
PARTS THROUGHOUT!

Here is the complete parts kit for the easy-to-build
Novice CW Transmitter as described in the article by
Rufus P. Turner. Consists of top quality components
throughout for the best possible performance. Includes
the 6AQ5 tube, crystal, the very popular J38 sending
key. an original $5.00 value, plus all other necessary
parts. Easy to follow wiring diagrams both schematie
and pictorial are presented in the article itself. Please

specify 40 or 80 meter crystal. $-|2 88

No. 22B65; Complete Kit..... .
(Add 50c to cover postiyge dnd handlmg)

POWER SUPPLY KIT
Especially designed by B-A engineers for use with the
above CW Transmitter. Complete with ail parts includ-
ing the BU4G tube and complete wiring diagram. A

Terrific Value at the price offered.
No. 22B66; Complete Kit . A $5.88
{Add 25¢ to cover postage '\nd handlm;z)

FREE! BIG CATALOG!

A COMPLETE GUIDE FOR
EVERYTHING IN RADIO,
TV AND ELECTRONICS AT
LOWEST PRICES ANYWHERE kol

BURS'I'EIN,-APPI.E\BE\E CO.

Dept. PE, 1012-14 McGee St., Kansas City 6, Mo.
] Send me.........No. 221365. $ ..Enclosed.
[ Send me. No. 221366, $.... ‘Enclosed.
O 1f you h'lV(nt reccived the 1‘)50 B-A cntalog, cheek
here,

umo ey

'slou I n

Naime ..

Address

....State

City.
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THE WHY OF HI-FI

By L. E. Johnston

T'S A rare man these days who hasn’t

heard of Hi-Fi! The press is full of it;
magazine ads claim that most things elec-
tronic that make noise have it; and now
even the man on the street is kicking it
around.

You can find the requirements of a good
Hi-Fi system at almost every turn, and
there are suggestions galore on any news-
stand for assembling an outfit of your own.
Ideas vary, of course, and so do prices of
components—from a few bucks for Kkits to
several hundred for ready-built rigs for the
carriage trade. It can be very confusing
at times.

And far be it from me to get involved
in this somewhat over-crowded field of re-
porting; the technical aspects of the sub-
ject have had coverage enough without my
two cents worth. But there are still a
great many people who, after reading all
the other articles and pamphlets, are won-
dering just why in the name of Pete the
Hi-Fi bug waited this long to bite. They
are curious to know if it could be possible
that we had tin ears until a few years ago.
They wonder why the old console sounded
so good for so long, when the experts say
now that it should be stripped for parts.

Well, there’'s an answer and it's fairly
obvious, too, after a little study. Think
back for a minute and trace the history
of music from the days of primitive man
till now. Immediately, one curious fact
comes to light: all musical performances
in history up to this very century were
done “in the flesh.” Salome danced to
music played in the same tent, and Ulysses,
tied to the mast, heard the song of the
Sirens as his ship swept near their rocks.
In all cases, an audience listening to a per-
formance had to be within hearing distance
to get in on the act at all.

Then, all of a sudden with the twentieth
century, Alexander Graham Bell, Lee De-
Forest, and Tom KEdison put words and
music on wax and out over the air. The
reproduction and transmission of sound
was accomplished. The immediate effect
on the public was awe and wonder, and
also the unconscious formation of two
standards—one for judging sound quality
in the flesh and one for judging it over the
wire or off the record. People still insisted
that music heard in the concert hall be
flawless, but the same performance coming
over the old battery radio or from the old
wind-up Victrola was OK—all because
they were still somewhat impressed with
the mechanics of the thing.
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And as time passed, most of us continued
to accept these two standards as normal
without even realizing it. Quality im-
proved, of course, right under our very
noses, until by the beginning of World War
II, radio and recorded music bore a reason-
able resemblance to the original perform-
ance. At least it was still acceptable to
most of us under the dual standard by
which we continued to judge it. The rec-
ord and equipment people naturally tai-
lored their products to our tastes, and who
can blame them.

But there’s always a “breed of cats” who
hang around development laboratories and
in ham shacks who aren’t satisfied with
just anything; they always want something
better. These early electronics engineers
knew of the two standards too, and set
about to correct the situation by improving
the “fidelity,” or “faith to the original” of
sound as it came from the loudspeaker of
the day. And in this process, they named
their goal “high fidelity” or Hi-Fi as we
know it today.

The war interrupted this work, but also
helped it along in some respects. FM radio
was extensively used as wartime VHEF by
the armed forces. In fact, many of the
techniques and much of the know-how that
led to Hi-Fi came from research done on
military projects.

Then after the war, it seemed that all
at once we had the microgroove record,
the magnetic pickup, the Williamson am-
plifier circuit, and a variety of high fidelity
loudspeakers. For the first time in history,
everything needed to assemble an inexpen-
sive radio and record player that repro-
duced sound almost as it was played was
available to the experimenter. This was
the beginning of Hi-Fi as we see it today,
and the craze-like acceptance it is cur-
rently enjoying.

One listen convinced most of us of our
past folly. Five minutes of music on a Hi-
Fi outfit melted our two standards into
one, and we knew that nothing else would
ever do. We saw for the first time the
quality and realism we had been missing
without even being aware of it. We hadn’t
been kidding ourselves; we were just ig-
norant of the facts; we were the blind who
saw light for the first time.

And now this wonderful realism is avail-
able to all. You can assemble a system
yourself from a selection which is so large
it almost makes you dizzy to look through
a catalog. Your ultimate choice of equip-
ment will probably depend on your pocket-
book and advice of friends, but no matter
which units you choose, it’s a sure bet that
you’ll enjoy music as you never have be-
fore. And you will find that you won’t be
alone, either. END
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A GIFT . . . to

Hi-Fi Enthusiasts

LIMITED, DE LUXE EDITION

The Hi-Fi Library, Volume 1, is now avail-
able to you as a gift from MUSIC at HOME
Magazine. This is a very limited edition,
and when the present supply is gone, the
wealth of information on records, tape,
FM, and hi-fi equipment and installations
which it contains w#ll not be available from
any other source.

YOUR GIFT: A $12 VALUE

‘This veritable hi-fi encyclopedia is equiva-
lent to 4 ordinary books of 200 pages, sell-
ing at $3.00 each! But no books on hi-f are
so elaborately illustrated, so beautifully
printed, or are written by such an array of
authorities on music and equipment! Yez 72
is available to you as a GIFT! Here are the
details:

The Hi-Fi Library, Vol. 1, 2 handsome addi-
tion to your book shelves, is comprised of
the first six issues of MUSIC at HOME,
shipped to you in a dust-proof, dowble case,
lettered and decorated in gold. It measures
9 by 12 by 114 ins. On the outer case is a
complete index of articles and authors, en-
abling you to locate information on any
subject instantly!

This idea, originated by Milton Sleeper, is
far superior to any binder, because the
sturdy double case is more attractive in
appearance, keeps the contents in perfect
condition, excludes dust and dampness.

HOW TO GET THIS GIFT
Next year, you'll be lucky if you can buy a
copy of Vol. 1 for $10.00. Right now, if you
enter a 3-year subscription to MUSIC at
HOME, costing only $6.00, you will receive
a copy of the Hi-Fi Library, Volume 1, 25 2
gift, sent to you prepaid!

But you must send your order while Volume
1 is still available. Don’t wait, because thss
offer will expire when the present limited
supply is gone.

MAIL THIS COUPON TODAY!

MILTON B. SLEEPER, Publisher

207 -F East 37th Street, New York 16, N. Y.

Enclosed is my remittance for $6.00. Please send me: 1. Gift copy
of the Hi-Fi Library, Vol. 1, de luxe edition. 2, MUSIC ot HOME
Magazine for 3 years (18 issues).|f | am not completely satisfied
you will refund my money.

Add $3.00 far foreign delivery
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Transmitting plant houses AM (at left) and FM
units. Racks at right hold meters, switching
devices, receivers, control and measuring
equipment. Building also contains studio for
emergency use. Annual electric bill is $2100,
about 21 times that paid for average home.

Operating practices of the 250-watter differ

from those used by large network outfits.

Antenna tower is 260 feet high; handles AM
power of 250 watts at 1100 kc. FM array near
top transmits 1000 watts at 98.3 mc. Array
at very top is antenna for local police radio.

o N S
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HE continued success of a 250-watt sta-

tion with no network affiliation may seem
paradoxical in these days of nationwide
networks and broadcasters who command
powers up to 50,000 watts, particularly
when the small station is virtually in the
backyard of several of its giant neighbors.
Yet there are hundreds of such small out-
fits throughout the U.S.A,, who not only
hold their audiences but are making good
money doing it.

Managing and operating procedures are
unique with these stations. In the case of
WHLI, Hempstead, Long Island, for ex-
ample, station heads cannot depend too
heavily on national advertising for a source
of income. This limitation, however, is
turned to advantage, for it forces the sta-
tion to explore the needs and utilize the re-
sources of its own community. Both listen-
ers and advertisers in the area benefit from
a kind of immediacy of service and pro-
gramming which they could not possibly
enjoy at the hands of the more powerful,
but more removed, large stations.

One of the things WHLI does is to share
its antenna tower with the local police
transmitting antenna. In addition, the
police transmitter is housed in the station’s
own transmitter shack. Thus the two most
prominent broadcasting systems in the
region work side by side and the chance of

POPULAR ELECTRONICS
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Control technician stands by for cue from stu-
dio announcer. Programs are monitored in con-

trol room. Tape consoles (net shewn) can
record programs as well as furnish program
material. Stylus in tone arm on turntable is
changed after 5000 plays (about once a month).

any problem of interference is minimized.
The antenna tower itself was erected on
the edge of a large, unused tract of flat
land, far enough removed from bodies of
water to avoid signal dissipation. The sta-
tion has established cordial relations with
local “ham” operators and practically no
interference problems ever arise from that
source.

The station uses only trained specialists
for specific jobs—no technician ever does
any announcing. Similarly, announcers are
regarded strictly as “air-voices.” They do
not even select music for broadcasting;
this task is in the hands of a musical di-
rector. This policy makes for very profes-
sional sounding programs.

Coverage of local news and of condi-
tions especially important tc local residents
is a prominent item on this station’s agen-
da. National events are reported and when
possible, from the standpoint of the sta-
tion’s community. In addition to United
Press teletype service, the station has its
own news staff and a battery of tape re-
corders to be rushed to any scene for on-
the-spot coverage. A music library of over
50,000 transcriptions caters to the tastes
of every type of listener. And since many
Long Islanders are vitally concerned about
railroad, weather, flying, sailing, and fishing
information for their livelihoods, the sta-
tion provides them with this material reg-
ularly.

Realizing its importance to the local
community, the station has provisions for
staying on the air through almost any situ-

February, 1955

WHLI newsmen prepare one of the station’s
eighteen newscasts broadcast daily. Portable
tape recorders are often used for on-the-spot
coverage. Station vice-president and chief en-
gineer Frank Knaack drives around with cne
in his ear, always ready for rews to happen.

ation with an emergency studio and power
generator at the transmitter site. During
the recent hurricanes, this 25 kilowatt.
gasoline-driven generator kept the station
on the air. In normal operation, programs
originate in the regular studios located in
station headquarters about a mile from the
transmitters.

Small but effective, these stations are a
vital part of the American scene, since ap-
parently those who live in out-of-the-way
places depend more on their local radio
than the big city dwellers depend on their
stations. END

Its mare than 50,000 records and transcrip-
tions make WHLI's music library one of the
largest in the East. Here, music director
Roger Wayne selects an album for broadcast.
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SUPER POCKET RADIO

Smaller than many hear- o
ing aids. Powerful, porta- S% ~

ble and can be assembled

POST-

by anyone in one hour. .
Uses two inexpensive cells o }%"&
that fit within case. Own- :

ers report 1,500 mile re- “‘ 1
ception. No antenna or Rty /
ground required for local

use. Complete kit of 539 PAID
hearing-aid parts only

$3.99. Batteries extra at $1.45. Use any regu-
lar headphone with Micro or tiny hearing-aid
carse, shown in photo, available from us at
low cost. Micro is guaranteed to please or
return in 10 days for full refund.

SEND ONLY $1.00
BALANCE C.0.D.

TRANSI-MITE RADIO LAB

MANTEO (3) NO. CAR.

IT’S NEW! IT’S FREE!

1955 Walter Ashe Catalog
of Radio, Electronics and TV

The Treasure
Chest of Values!

Features all the leading brands
of Communication Equipment,
Test Instruments, Build-it-Yourself
Kits, Hi-fi, Sound and Recording
Equipment,Radio,Electronics and
TV Parts and Supplies for every
conceivable need . . .in stock
—ready for immediate delivery.
A "must” for experimenters, ama-
teurs, servicemen, engineers,
builders and “hi-fiers.”

Send for our RADIO CO.
FREE Copy 1125 PINE ST, o ST.TOUIS 1, MO.
rem===mas MAIL COUPON TODAY| 'mmmmmmmy

1 WALTER ASHE RADIO CO. PE-2-55 1§
; 1125 Pine St., St. Louis 1, Mo. :
g [0 Rush FREE Copy of New 1955 Catalog. i

B
: Name_ B
E Address__ :
N City__ ___Zone_____Siate ——= 1
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Prodigal Ham
(Continued from page 89)

exploded and with it all the old holdback
basics were overthrown and discarded—
with all ties to this cumbersome past sev-
ered and the background of old wives tales
that stood for radio perceptions done away
with, nothing could hold back the men who
created the forward sweeping tide of ad-
vance and who could do more than just see
to the limit of the horizon.

All this flashed across a newly opened
mind that had been dormant to everything
except the immediate daily needs and left
the grand old hobby in mothballs. I grabbed
at the newest surplus and started in again.
The conversion was a good training se-
quence-—it did not matter to me whether
the darned thing would work or not famil-
iarity with old materials, tools, and handi-
crafts laid aside years ago had to be revived
—old ham gear, secondhand commercial
stuff, home-brew oddities, all helped to get
back in stride again. It did not take long
before the code difficulties were really mani-
fest in a mind that had to cope with daily
bread and butter, and the routine passing
aggravations in living to contend with left
one quite worn at the end of the day and in
no condition to bang his head against the
wall with code practice. The ice could not
be broken that easily. W1AW, however,
provided what first friendly help could not
donate or make available to me. The exams
were taken, but that code—the examiners
were the swellest bunch, the most sympa-
thetic fellows one could ever hope to meet
and know-—but passing that exam was up
to me. You could feel their disappointment,
as well as my own, in not passing. That 13
wpm was a personal problem and only I
could get it. Then the door opened in a
most unexpected manner—the Novice Class
was made available and passing that and
the Technician Class gave me what I had
always needed, actual practice on the air in
code to build up speed and get the actual
feel of hamming. The most painful thing
was not failing to pass the code test, but to
read in the papers of little Joe Glutz Jr.,
seven-and-half-years-old, of Crotch Hollow,
passing his General Class and then, when
asked what he thought of the exam, saying
with a toothless smile, “Aw, it was nuttin
—it was easy.”

It made me feel like a . . . Finally, the
constant plugging on the air got me my
General Class ticket. Some men take to
liquor, some to other men’s wives, some to
the hounds, and others to the parimutuels
but the ham—he is in a world by himself.
He did not take to radio—it took him. It
is not a vice in which money is thrown-
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down a rathole as in the old days—a money
spending time-killer that took your dough
on a load of junk to give you a tinkering
hobby—all that has changed. I found in-
stead that it had grown to a deadly serious
business—the business of hational welfare,
defense, and big business.

Ham activities of today not only present
a field for radio investors or a dump into
which to throw and dispose of old electrical
odds and ends, but provide the entire coun-
try with a tremendous reservoir of trained
communication maintenance men, oper-
ators, radar technicians, and electroni¢
seedlings that could be grown into scientific
signal and intelligence fighters for the coun-
try. It takes time to train men to 15 wpm
c. w., or as high-speed troubleshooters on
equipment. Here was a backlog of readily-
available reserves who could spring to at-
tack or defense, either civilian or military;
the same voluntary scientific leaders who
in their younger days had given the world
the basic principles of TV, the whip anten-
na, radar, v.h.f. and u.h.f. They were spread
all over the country in a network that was
alert to respond to any emergency; local,
statewide, or national, through all efforts,
combined, net or groups, and individual. The
integration of ham activity in the MARS
system is proof of this cooperation. CD is
another bit of evidence. The voluntary ex-

perimentation for constant improvement
and betterment of equipment and efficiency
—the insatiable curiosity of the ham with
the only compensation being personal satis-
faction (in many cases the basic ideas were
never patented but left to public domain),
showing the self-sacrificing attitude of the
ham-—have not changed in these times.

Let us consider those who pioneered the
trouble-shooting for TVI and the curbing
of interference. That is something which
cannot be forgotten and the never-ending
strive for perfection is still being carried
on by the ham. It is he who makes the first
step in that direction—no one else.

It is the only hobby in which there is no
knifing in the back of the other fellow for
personal aggrandizement and gain; no ex-
ploitation or profit goals. It brings to a
common stratum all walks of life, all hu-
man endeavor and the various professions
and callings that earn a ham his daily bread
—all are attracted by the one interest—
ham radio. I am glad that I made it after
such a long self-imposed exile, providing
myself with a mental port in the daily
storm, a retreat from the tensions of the
day and above all a medium in which to
meet and hold new friends in a common
bond for mutual communion, not only na-
tionally but universally. Let’s hope, with
God’s help, to keep it that way. END
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Yes, you get this big, brand new book, “150 g

Radio-Television Picture Patterns and Di-

agrams Explained”, absolutely FREE! Just
off the press! Gives complete wiring circuits
and diagrams on the latest Radio and T;levns:on Sets,
Easy-to-read, large 814 x 11” pages, with full instructionson
how to read and use the dnagrams A “must” in every Radio
and Television service-man’s repair kit. You get this val-
uable book as a FREE Gift for asking to see Coyne's great
new 6-book set, “Applied Practical Radio-Television”?

Here’s “Know-How” That Makes You Worth More!

Coyne's great new 6-volume set gives you all the answers to
servicing problems—quick]yl For basic “know-how” that is
easy to understand, you'll find everything you want.in vol-
umes 1 to 5 which contain over 5000 practical facts and data.
‘They cover every step from principles to installing, servic-
ings trouble-shooting and allgning all types of radio and TV
So up-to-«date it includes COLOR TV and UHF, adapt-
ers and converters. Also covers very latest in/ormatzon on
TRANSISTORS.
802-Page Television Cyclopedia Included
Angd then, for speedy on-the-Jjob use, you get volume 6—the
famous Coyne TELEVISION CYCLOPEDIA. It answers
tadayls television froblems on servlclng. alignment, installa-
tion and others. easy-to-find ABC order, cross indexed.
Use this 6 volume TV-RADIO LIBRARY free for 7 days;
get the valuable Servicing Book ABSOLUTELY FREE!

Educational Book Publishing Division
BUYNE ELECTRICAL SCHOOL
500 S. Pauiina St.. Dept [EEMZChicago 12. 1.
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SEND NO MONEY! Jusf. mall coupon for 6-volume set

Get This Vu|uub|e Book ‘ Just for Examining COYNE'S New 6- Volume Set

et Pl o i

on 7 days free trial. We'll include book of 150 TV-Radlo Palterns
& Diagrams. If gou keep the set, pay $2 in 7 days and $2 per

month until $22.50

lus postage is paid. (Cash price $2095). Or

ou can return the lgarary at our expense in 7 days and owe noth-
ng. YOU BE THE JUDGE. Either way, the book of TV-Radio
Patlerns is yours FREE to keep! Offer is limited. Act NOW!

FREE BOOK —FREE TRIAL COUPON!

Coyne Electrical School, Educational Book Puhl. , Dept. 25-PE
500 S. Paulina St., Chlcago 12,

a  Address..
City...

{ ) Check hore if you want Ilbrary sent COD. You poy postmen
$20.95 plus COD postage on dalivery. 7-day money-back guarantes.

YES| Send é-volume "Applled Practical Radio-Television™ for 7 days FREE
TRIAL per your offer. Include TV-Radio Patterns & Diagram Book FREE.
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TRADE

of the

DRILL CUSHION
O THAT you won't mar your work while
drilling by letting the drill chuck hit the
surface, slip a rubber grommet over the

drill bit before you start. Then if the hole

breaks through suddenly, the edges will not

be scratched by the rapidly descending
chuck.
%) * *

ADAPTER INSULATES MICROPHONE
ERE is a simple adapter (costing less
than 50 cents to make) which will iso-

late a microphone from a metal floor stand

or table stand, thus reducing danger of
shock. It is possible to receive shocks by
touching two metal mike stands at the
same time which are at different “ground”
potentials or by touching a grounded mike
stand while working around “hot” circuits.

As shown in the photo, simply remove
the cable-protecting springs from a female
cable connector and a male cable con-

AMPHENOL 75-MCIM

@x
MIKE CABLE conu&croa ! =
WITH SPRING RWDVEO ' ' ; y 3
: o
LENGTH OF 5/i6" DIA. “f %o
FIBER ROD w
28
AMPHENOL 75-MCIF c A5
MIKE CABLE CONNECTOR Fa—ie
WITH SPRING REMOVED )
1]
S
REGULAT!ON MIKE >o
STAN N‘ t 32

nector, and slip a 2%” length of %" diam-
eter fiber rod into the connectors and tight-
en the set-screws., The female connector

fits the top of the stand, and the male con-"
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nector fits into the socket on the bottom of
the mike. If you are afraid that the spring
on the mike’s cable connector might make
contact with the stand when the cable is
moved around, you can cover the spring
with rubber tape or tubing, or else use a
longer length of fiber rod in the adapter so
the spring can’t reach the stand.
® * *

CHEAP STAND-OFF INSULATORS

HOSE empty celluplastic pill containers

make good low-loss stand-off insulators
for indoor use. These insulators fasten to
the wall with one screw, and the wire can be
attached or removed by simply removing
the cap on the container.

The photo shows a pill container holding a
300-ohm ribbon twin-lead to an inside wall.

Remove the cap of the container and saw
off about %4” from the open end of the con-

3 s
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tainer. This removes most of the reduced-
diameter end of the container so the cap
will fit tightly. Now saw or file two slots
(opposite each other) in the end of the
container for the wire to slip into. The in-
sulator is completed by drilling a %" or
%" mounting hole in the center of the bot-
tom of the container. As shown in the
photo, mount the container using a % ”-long
wood screw with washer, then slip the wire
into the slots on the end of the container,
and push the cap on tight. Don’t use these
outdoors as the rain will seep in the slots.
Use a fine-toothed narrow blade hacksaw
for cutting the slots.
* * *

CHECK TV LEAD-IN FOR BREAKS
HEN a TV receiver seems weak and
sound does not come in as usual, it is a

good idea to check the antenna lead-in
which goes from the terminals on the back
of the set to the front end tuner.

Where clamps are used along the side of

POPULAR ELECTROMICS
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the chassis to hold the twin lead, be sus-
picious of breaks and try removing lead-in

from clamp and twisting to make tem-
porary contact.

In the case shown there was a complete
open in one wire of the lead-in under the
clamp.

* * *
AIDS FOR SMALL RADIOS

MALL table radios are easier to carry if

you fasten a plastic drawer pull to the
top of the cabinet, as shown ir the photo.
These plastic drawer pulls are available in
various colors, and are sold in dime and
hardware stores. When mounting the han-
dle, shorten the two mounting screws by
sawing them off to a length of about %27,
because the plastic radio cabinet is consid-
erably thinner than the wood on the
drawers for which the handles were in-
tended.

Small table radios which use only one i.f.
transformer, and no loop antenna, are al-
ways equipped with a length of antenna
wire which must be stretched out to pull in
out-of-town stations. It's a pleasure to reel,
and unreel, the antenna wire if you mount
twé pan lid knobs onto the back panel of
the radio, as shown in the photo. These

plastic pan lid handles are also available in
various colors and cost a few cents each.
You may want to saw off part of the shank
on the knobs so they wont stand out so far,
but don’t saw off too much or there won't
be any hole and threads left for the mount-
ing screw. Of course, you can always drill
an undersize hole in the knob and use a

February, 1955

BUILD 15 RADIOS

AT HOME s 10%35
With the New Improved 1955

Progressive Radio “EDU-KIT”
NOW INCLUDES
Complete

HIGH FIDELITY, SIGNAL
TRACER, CODE OSCILLATOR

Attractively Gift Packed

® Free Soldering Iron

o Absolutely No Knowledgs
of Radio Necessary

® No Additional Parts
Needed

® Excellent Background
For Television

® 10-Day Money-Back
Guarantee

® School Ihgquiries invited
® Sold in 79 Countries

& == >
WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

The “Edu- Kit" offers you a Home Radio Techpician Course at a
rock-bottem price. You will tearn how te identify Radio Symbols
and Diagrams: how to build radios, using regular radio schematics:
how to wire and solder in a professional manner. You will learn
how to operate Receivers, Transmitters, and Audio Amplifiers. You
will learn how to service and trouble-shoot radies, You will learn
code. You will receive training for F.C.C. license. In brief, you will
receive a practical basic education in Radio, worth many times the
small price you pay.

THE KIT FOR EVERYONE
It is not necessary that you have even tlie slightest background in
science or radio, The “‘Edu-Kit’’ is used by young and old; by ra-
dio schools and clubs; by Armed Forces personnel and Veterans
for training and rehabilitation. No instructor is required. Instruc-
tions are complete, simple and clear. You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The "Edu-Kit'* uses the principle of *'Learn by Daoing’’. There-
fore you will build radios, perform jobs, and conduct experiments
to illustrate the principles which you learn. You begin by learning
the function and theory of each ot the radio parts. Then you build
a simple radio. Gradually, in a progressive manner, you will find
yourself constructing more advanced multi-tube radio sets, and
doing work like a professional Radio Technician. The "‘Eadu- Kit”
Instruction Books are exceedingly clear in their explanations, il-
lustrations and diagrams. These sets operate on 105-125 V. AC/DC.
Adapter for 210-250 V, AC/DC available.

The Progressive Radio ''EDU-KIT'' is Complete

You will receive every part necessary to build fifteen different
radio sets, Our kits contain tubes, tube sockets, chassis, variable
condensers, electrolytic condensers, mica condensers, paper con-
densers, resistors, line cords, selenium rectifiers, tie strips, coils,
hardware, tubing. Instruction Manuals, etc. A soldering iron is in.
cluded, as well as an Electrieal and Radio Tester. Complete, easy-
to-follow instructions are provided. Al parts are guaranteed,
brand new, carefully selected and matehed. In addition, the *Edu-

Kit'’ now contains lessons for servicing with the Progressive Signal
Tracer, High Fidelity, F.C.C. instructions, quizzes, The ‘‘Edu-
Kit"” is a complete radio course down to the smallest detail.

TROUBLE-SHOOTING LESSONS

Troube-shooting and servicing are included. You will be taught
to recognize and repair troubles, You will build and learn to oper-
ate a professional Signal Tracer. You receive an Electrical and
Radio Tester, and learn to use it for radio repairs. While you are
learning in this practical way, you will be able to do many a repair
job for your neighbors and friends and charge fees which will far
exceed the cost of the ‘*Edu.Kit.” Our Consultation Service will
lelp you with any technical problems which you may have.

FREE EXTRAS
o Electric:Radio Tester e Soldering lron e TV Book e Radio
;rogble-shooting Guide o Consultation Service ¢ Quizzes e F.C.C.
raining.
PROGRESSIVE "‘EDU-KITS'' INC., 497 Union Av., Brooklyn 11, N.Y,
MAIL TODAY—Order shipped same day received.
10-Day Money-Back Guarantee, INCLUDE ALL FREE EXTRAS.

RUSH ME the Following—Include all Free Extras:
| O “EDU-KIT' Postpaid. § cnclose full payment of $19.95
00 “EDU-KIT' COD—I will pay $19.95 plus postage
Outside USA: Enclose $20.95. ‘“Edu-Kit’* sent postpaid.
[ Outside USA: 210-250V. AC/DC Adapter. Enclose $2.50
O More details on ‘“‘EDU-KIT" Free—No Obligation
O FREE Radio-TV Servicing Literature. No Obligation

PROGRESSIVE "EDU-KITS" INC.

497 Union Ave. Dept. PE-508) Brooklyn 11, N. Y.
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ELECTRONIC SUPPLIES

For Experimenters - Service - Industry
Clean Useful items sold on satisfaction
Guaranteed basis. WHOLESALE OR RETAIL

Miniature Hearing Aid Crystal simplified Code Tramlng course

Mncrophone (postage stamp wnh 34.00 o
size), emely sensitive. TUBES Valuel
Thousands of applications. Fa- 16298—Magic Eye Tu be.
mous Make. Worth over $8 00. for $1.00
Guarafiteed ....... $1.49 ea. BHG Dual Diode. 4 for $1. 00
ELECTRONIC REMOTE CON- A5—Min. Pentode used
TROL UN Modf.l Aircraf: Rcmote Control
Contains tube sogkets con- RCA. ... ... ... 2 1.00
densers, resistors, tube sock- Toggle Switches Iiakellte Body
ets, panel lam 3000 Ohm SPST 3A. 123VAC.
SENSITIVE EA RELAY 3 for $1.00
(worth over 84, 00) Trans- DPDT 3A. 12.)VAC
former. We include schemdlic for $2.00
instruction sheet. L DPDT Center Oﬂ 10
Amps, L. $1.00 ea

ouT REMAINING QUAN’IITY
ea.; 4 for $3

Same chassls less trau m;former 6.3 Volt, 1 Amp...%$1.00

and relay, .. ..., 3 $1.00 a .5 Amp. 1.00
Brand New Meter Speclals 6 3 Volt, 3 mp.
3” Round Westinghouse 75- Seal. . wwmg. . - 49
0-75 Mills. D.C 2.9 SMALL PARTS VALUES
2”7 Sq. ELECT. '0-10° AMP BELL WIRE_Stranded 3‘(00'
DC, 11 T I 1.0
2” SOUND POWER_Hend & Chest
Iron Vane 2.9

98¢
Miniature 0-500 Microamps
{worth ovre $7). -$3.39
Miniature 0-1 Mil, DC. $3.95
\VESTON 508 0-200 \Hcro
(not surplus). .$7.0
RETRACTABLE PHONE CORD
—worth over $4.00 each. Over
@’ long. Brand new,
1.S0 ea.; 3 for $4.00
Germanium & Silicon DIODES
IN60 General Purpose.

Mic.x Condensers, worth 40
6 for $1.0

Bxand new Telephone Hand-
............. $5.95 ea.

1/2 3 Panel Lamp Indlcnon—
Red or Amber...8 $1.00
Hearing  Aid Subnunmture
tubes. Unbranded. New

$1.00

or
Carbon Chest Mlkm w/Bl east
Plate, Sw

Clipped leads, but fully Small Chassis ccntamlng Al
tested and factor) guaran- l:ed or Sigma 8000 Ohm Plate
teed, Worth 65¢ ea. Spe- Relay | ooy 268 200 $1.00 e
cial . oap . e a r $1.00 Coax(al Cable RG 59/U 100'
1IN22 Genecral Purpose. lengbhs I5 00Nk b 95
Brand new. Individually Flectmlyuc 20x20 Mfd. 450
boxed by Western Eleclric VDC. Worth $2. for $2.00
Worth $1.25 FP Electrolytics ]ﬂulllple Can
9¢; 5 for $2.00 Types. Fresh...6 for $1.00

4 e
IN34 General Purpose.
Brand new. Indlvxdual Pack.

Full leads.
50¢ ea.; 6 for $2.75
TELEGRAPH KEYS.

10 MFD. 400 VDC [(dual a)

0il Rect. Cond. .51.0
Min. Steallte Sucketi

25¢ ea... $1.00

l
|
1
l
l
1
I
1
I
I SET Used—Operating.
l:
I
|
|
|
i
|
i
|
i

—U. S. Sig: E Ieclrlc Steppln
nai CORPS TYPL J-41. Ong- ' Switeh, 2 Circuit 48 Steps
in .l 0\ erseas \Vldpped 89¢ e. or 12 VDC Coil. Worth $30.

$3.00. We'll lnclude Speelal ... ... .. .. $7.95 ea,

Inciude Posfage with Order

REX RADIO SUPPLY

88 CORTLANDT STREET, NEW YORK 7, N. Y., €O 7.1617

SAVE ON TELEVISION PARTS
HEAVY DUTY 1!/, IN. 0.D. TOWERS
VINYL ALUMINUM FINISH
SELF SUPPORTING TO 50 FT.

I 10 ft. section....... ee.e. . 811,95
mi Top section (10 ft.). 11.95
Adjustable house brace. creees 495
Ll 10 ft. heavy top pipe...... ... 3,98

All Hardware Included
SPECIAL PRICES ON T.V. ANTENNAS

S
~<JKs-
s o
~h>r
£
Dbl. Lazy X UHFKF-VHP Dhl, 1.82
$5.95 Skymasrer $18.95
$19.95
300 ohm leadin—100 ft............ $2.98
U83—Alliance .....$29.95
ROTORS‘; TR4—Radiart . . . . .. 32.50

Write for Finco Antenna Prices
Heavy 1% in. O.D. self-fitted mast $3—10 ft.

All Prices F.O.B. Order from This Ad.
C.0.D. Orders—25% Deposit

RICHVILLE T.V. SUPPLY

5666 Navarre Rd. S.W. R.D. 1, Canton, Ohlo

|
|
|
|
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self-tapping tinners’ screw, or you can drill
all the way through the knob and use a
machine screw and nut.
x® * *
TUBE CENTERING ADAPTERS

MALL centering adapters for seven and

nine pin miniature tubes are available
at radio and TV stores. The adapter con-
sists of a metal centering pin mounted in a
thin insulated plastic or bakelite wafer
with the proper number of holes. When
slipped on the miniature tube, it is an easy
matter to insert the pin in the socket open-
ing and rotate the entire assembly of the
adapter and tube until it lines up with the
proper socket openings. The adapters re-

it g a»
ap

ap

main on the tubes but are economical to
replace.
* E *

INEXPENSIVE PANEL BUSHINGS
INEXPENSIVE panel bushings for switch

and volume control extension shafts may
be obtained by breaking up defective po-
tentiometers and old rotary switches.

A pair of diagonal side cutters may be
used to bend back the mounting lugs for
removing the cover plate. The bakelite or
fiber body of the control may be broken by
applying pressure in a vise.

*® * *

LEADS TO PHONE-TIP-JACKS

IN EXPERIMENTAL and test work, it is

often necessary to connect wire leads to
phone-tip-jacks. These
phone-tips on their ends
may not be readily
available. To make it
easy to connect any wire
lead to any phone-tip-
jack, make up several
“tip-posts” as shown in
the illustration. Using these tip- posts, you
can quickly connect any wire lead to the
binding post, and then plug the tip-post
into the phone-tip-jack, as shown.

To make these tip-posts, solder the
threaded shanks on binding posts into the
sleeves of phone-tips. Binding posts with
non-removable tops (left post in photo)

POPULAR ELECTRONICS
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have the threaded shanks permanently at-
tached, so all you have to do is push the
threaded shank into the phone-tip and
solder the two together securely. The older
type binding posts (right post in photo) use
removable machine screws, so you will have
to clip off the heads of the screws before
you can insert the screws into the phone-
tips. Or you can enlarge the hole in the
bottom of the post and solder the sleeve of
the phone-tip into the enlarged hole, as in
the right post in the photo.

* * *

DIAGRAM AIDS CHECKING TUBES
INIATURE tubes have their prongs so
close, and positions are so varied that
it is next to impossible, particularly for the

man working only part time on receivers,
to remember all types.

A small tube guide as shown takes but
little space but will save you considerable
time and trouble.

* * *

CABLE SPEEDS EXPERIMENTS
OLOR coded cables with from three to
nine conductors enclosed in a plastic cov-
ering speed up temporary connections when
making various hook-ups.
(Continued on page 110)

st

SAVE HOURS OF WORK

quickly make round, square, key
and “‘D”’ openings with Greenlee
Radio Chassis Punches

-y
In 1¥4 minutes or less
you can make asmooth,
accurate hole in metal,
bakelite or hard rubber
with 2 GREENLES
Punch. Easy to operate
.. .simply turn with an
ordinary wrench. Wide
range of sizes. Write for
details. Greenlee Tool
Co., 2382 Columbia
Ave., Rockford, IlL

I
]

:
o

7, |f employed, start part time. Alert dealers
>, Can gross $5 hourly profit on own service plus
<~ $3 on EACH serviceman. Clean, revive, moth-
7> € proof rugs & upholstery on location. No shop
{ X needed. Services nationally advertised. Repeat

I3 assist you Quickly established. Easy terms.
~X\_ Send today for FREE booklet, No obligation.

b
it
:

S

. Get ORDERS and CASH from your mail-
~  man—do work in SPARE_TIME at home
- —or expand into FULL TIME business.
i } Send coupon for Free facts about the newest
§- e and most fascinating of all home operated
businesses. For the first time a simplified
machine brings the fabulous profits of
Plastic Sealing and Plastic Laminating
within the reach of the small operator. Any-
. one can learn to operate the machine with
| a few minutes practice—then with our
Magic Mail Plan can get mail orders pour-
© ing in daily with cash in every envelope.
No canvassing—no selling. We ceven

supply the circulars you mail to bring back cash and orders.
Don’t waste a minute. Rush your name. We'll send you FREE
and postpmd,'f)ictures. prices, details, and all the facts you need
to start. Mail coupon or send name on posteard. No charge.

Warmer Electric Co., 1512 Jarvis Av., Dept. L-16-B Chicago 26, I1l.

...is taking out of SPARKLING COLORE
the machine a Plastic Sealingﬁ %

Job — ordered by mail — only -~

lle in material cost brings fq

back $2.68 in cash by mail. sg‘

Capacity of machine: $25.00 :

profit per hour of operation.

Make Thousands of Beautiful Art Creations
COSTUME JEWELRY o CIGARETTE BOXES
TRAYS o CANDLESTICKS o COASTERS

3 LAM> BASES ¢ BOOK ENDS...ALL IN

J e e e e e e e e
WARNER ELECTRIC CO., 1512 Jarvis Av 1
Dept. L-16-B, Chicago 25, lil. 1

H At no cost to me, please rush complete details 1

i postage prepaid. I am under no obligation. .

D PLASTIC ¥ Name.
" g ]
f - : Address.
l (21: 7SS —— Zone__._.State_____—_ —_
I Y Y Y e
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Edlie for TOP VALUES

JUST | Newest & Best “Fix-lIt-Yourself” Aid
OUT! | Edlie’s E-Z TV REPAIR GUIDE

The only Fix-It-Yourself guide made expressly for YOUR TV set!
Now you can save costly TV repairs with this new,
simplified method which includes all nesessary data
for just YOUR set. No confusing, unimportant in-
formation anplicanhle to hundreds of different makes,
Simplifies detection of faulty tubes in your TV
receiver quickly, accurately,

It's a terrific ivea—It's a terrific guide! Order
today and have your set back in perfect condition
at once. Be sure to send us make and model of
your TV set when ordering.

0

5-Tube AC/DC
Superhet Radio Kit

KIT: Includes all top quality
components required to con=
struct this latest design, high:
'y sensitive S-tube, AC/DC
superheterodyne broadcast re-
ceiver. Complete with btack,
glistening bakelite cabinet (ex+
der).

cludes wire & solder)
7.95

|
{;
KiFo" L

¢ e
128E6, 35W4 & 3085. . . %

6-Tube Radio Kit

KIT: A great vafue in a low-
priced radio kit designed fon
high sensitivity and good tone
Qualities. Easily constructed cir-
cuit. Complete ‘with chassis, all
parts, hardware, PM speaker (exe
cept wire & sofder).

less tubes......

Kit of 6 tubes: 25L6. 2576,
65Q7, 6SA7 &
6SKZ (). ..,........ .

less tubes...,,..,.. $6-95

Write today for FREE Catalog. All mdse. shipped F.0.B. New
York City, prices subject to change without notice. Include
209 deposit with C.0.D.’s.

EDLIE ELECTRONICS

154 Greenwlich 5t Di. 9-3143 New York 6, N. Y.

R ——
Owners report up to 1500 miles
reception. New 1955 electron
tube model covers 540-1600 Post
KC. No antenna required for o
local reception. Assemble kit Paid
easily in 1 hour. Batteries, all parts, fit in
case. Low price of kit includes tube. (Set,
fuctory wired, $8.95). Long life batteries
$1.15 per set. Radio headphone $1.69. Iigh
imp. hearing aid earset $1.95 or use your
headphone. ~All parts FULLY GUARANTEED.

Send check or money order for full amount,
save C.0.D. fees, If C.0.D., §1 deposit required.

WESTERN RADIO CO., Box 1526, Sacramento 14, Callf.

POCKET RADIO

Inventors

Send today for our instructive booklet, “Patent
Protection for Inventors” outlining preliminary
steps to take toward patent protection, also for
convenient “Evidence of Invention” form.

VICTOR J. EVANS & CO.
139-B MERLIN BUILDING, WASHINGTON 6, D.C.

WRITE for FREE
CATALOG with 14
LENS SAMPLE CARD
! Thousonds of
Customers 4
En. 1929
QUALITY READING-MAGNIFYING OR
BIFOCAL GLASSES FOR FAR AND NEAR

ADVANCE SPECTACLE COMPANY. Inc.
537 S. Dearborn St., Dept. 2 Chicago 5, lllinois
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emergency tool.

The cable shown has open end terminals
attached which will fit under screws, but a
cable may be used with bare wire ends.

Cable of this type is listed in catalogues
for speaker and telephone wiring and is
usually number 18 or 22 gauge.

* * *

TV CHASSIS CLEANER
FLEXIBLE brush, having mop sirands
A on a fairly long handle, works well in re-
moving dust from a TV chassis.
Make sure the line plug to the receiver

has been pulled for some time before dust-
ing and go easy around the tubes—partic-
ularly the picture tube.

Such a brush works best when chassis has
been pulled for repairs.

* * *
FILE LOOSENS SCREWS

HE three sided handle end, or shaft, of a

small file, which is designed to be driven
into a wood handle, may be used in an
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emergency to loosen Phillips type screws

if the proper screw driver is not available.

Do not exert too much torque on this
EnD
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HINTS ON BUYING U.S.
EQUIPMENT ABROAD

XPERIMENTERS and builders abroad
can purchase parts and components
from U. S. suppliers with comparative ease,
according ta Mr. George Zarrin of the Har-
vey Radio Co., Inc,, N. Y.

Canadian customers can be shipped ma-
terial by Railway Express or by parcel post.
Those choosing Railway Express can have
their packages sent collect for express
charges. Otherwise, the cost of postage
should be determined beforshand by the
purchaser and sent together with the pur-
chase order and net price.

Packages to Central America and the
Caribbean area can be sent by mail or by
air express directly from the U. S. supplier.
Certain large or bulky items are best sent
by ocean freight, in which case the supplier
turns over the shipment to a local forward-
ing agent. The cost of overseas packing
and the agent’s fee are then met by the
customer.

Countries in these areas present no prob-
lems regarding the usual customs declara-
tion and various documents, etc. These and
similar problems may come up on ship-
ments to countries further away from the
U. S, such as some South American coun-

tries and those not in the Western hemis-
phere.

Requirements vary from nation to na-
tion, and the overseas purchaser should
check his own government’s regulations.
For instance, in some countries, if the ship-
ment exceeds a specified amount of dollars,
or if the items are semi-strategic, such as
radio receivers or transmitters, licenses are
required of both buyer and seller. The buy-
er applies for an import license at his own
governmental agency. This license is sent
with the purchase order. The U. S. supplier,
in turn, must get his own export license be-
fore he can make shipment. Getting the
licenses, while a matter of form, may take
as long as three weeks. Aside from this time
delay, however, they are readily available.

When shipping overseas, the American
supplier will not, as a rule, determine be-
forehand the shipping charges. Most likely,
he will send the item f.o.b. If export pack-
ing is required, it usually involves an addi-
tional charge of about five percent. Nat-
urally whatever costs the shipment incurs
beyond the f.o.b. point must be paid by the
purchaser when claiming his package.

Beyond this, states Mr. Zarrin, it is im-
possible to generalize. Each nation has its
own rules, some of them filling volumes.
When in doubt, check with your govern-
ment. EnND

took for the T

WRITE TODAY FOR
Interesting Free
LITERATURE.

Porpect Plelingg- ALL CHANNELS, UHF-VHF, COLOR /
“Porpect Plcling- TESTED AND PROVED RIGHT HERE

Mt o2 mer.

UHF and VHF

IN TOWN — IT'S THE BEST!

Porpect Piclineg- ONE TRANSMISSION LINE,

FINCO RED SEAL i

Your Protection X Eotentiios)

NO SWITCHING!

2;566,287
Against 2,630,531, 3
Inferor oo Popect Pllingy~ ALL YEAR 'ROUND — WEATHERPROOF,

| ALUMINUM CONSTRUCTION !
THE FINNEY COMPANY 0epr.pe-25 4612 5t. Clair Ave. » Clevelond 3, Ohio
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2 Novice CW
HERE
IT |s§

Transmitter
Kit (: gescives o

Available ot NEWARK only 14.44

Here is the economical way for the novice fo start his “ham

practice”. All of the components described in the article are
included in the Kit, less wire, solder and hardware.

Net each $14.44

Net each $14.44

Net 79¢

See Newark's New Catalog ‘for individual components in
above kit.

SEE THE LATEST IN

EQUIPMENT

Newark’s1955 Catalog

Select ‘the fast, eosy, dependable way
from the New Electronics Reference Book
~— full of the lotest rgleoses and largest
selections of High Fidelity, Radio, TV,
Amateur and Elecjronics equipment.

!; gEWARK

Dept. P-2, 223 W, Madison, Chicago 6, IIl.

lEAR ELECTRICAL

APPLIANCE
START vour Repairing & Installation
OWN BUSINESS 7”37y £ TRUNING METHOD, vane
You receive big “ON-THE-JOB” home training Kkits,

test equipment, audio instructions and practical service
training lessons. You learn how to Service, Repair and

Install all types of ELECTRICAL Appliances and Equip-
ment. How to build and operate your own business, etc.
hour for spare time work!  \Write now for
yoir KFree Book, full detsils about this amaz-

5944 NORTH NEWARK AVENUE
ADVANCE TRAINING 57 JORTHALEWARK AVENUE
112

You EARN As You Learn Big Book
You charge on basis of $3.00 to $5.00 per I
ing ovportunity for you in modern Electric FREE.
Servicing,

RECORD NOISE
(Continued from page 60)

use of this material will add greatly to the
quiet operation and life of your recordings.
A solution is made from the concentrate
and placed in a pan big enough to accom-
modate a 12” LP. The record to be cleaned
is totally immersed in the solution and the
pan rocked from side to side for a few sec-
onds to “swish” the liquid over the record
surface. This is done on both sides of the
record and then it is drained and wiped
free of excess with a soft viscose sponge
which has been wrung-out in the solution.
Unfortunately the labels of some record
companies do not have color-fast dyes, and
they run rather badly. Painting the label
with a thin clear nail polish and allowing it
to dry will effectively waterproof your
discs. This is a somewhat cumbersome
process, but I have found that the record
grooves are almost microscopically clean
and it is well worth the bother.

There are various record brushes on the
market, designed to clean the record con-
tinually while the disc is revolving. Except
for the very expensive units which use
sable hairs, I would caution that these
brushes may do more harm than good. A
much more effective way of continuous
anti-static protection is in the use of radio-
active materials. One such device, a very
tiny affair, clips to the end of your pick-up
arm. As the record revolves the air above
the record surface is “ionized,” thus dis-
charging the accumulated static.

There are some records that will have a
high hiss level, no matter how you try to
correct them. I think you will find this to
be true, in most cases, with the cheaper
records on the market. A pure vinylite disc
has a very low inherent hiss level. To save
money, the manufacturers of the cheaper
discs add various “‘filler” compounds to the
vinylite and it is these “fillers” that cause
the higher hiss. This is of course, not uni-
versally true, but a persistently high hiss in
a disc is due nine times out of ten to the
ust of ‘“filler.”

There are a few other things, seemingly
quite trivial, which help to keep your rec-
ords quiet. After playing a record, don’t
leave it on the changer or turntable. Dust
settling on the surface can undo all your
work of cleaning. Always replace the disc
in its jacket. When doing this, compress
the record jacket so that it “bulges” wide
open. This will avoid the possibility of
sharp cardboard edges’ scratching the rec-
ord surfaces. It is also good practice to
examine the interior of the record jacket.
If you find it dusty (and many are), blow
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out the dust as well as you can. I know one
conscientious soul, who uses a tire pump
for this task! In handling records, do so
only by the edges—fingerprints are greasy
and will pick up dust and grit. When stor-
ing records, never lay them flat because
they will surely warp. Instead, store up-
right in an appropriate cabinet.

One final note—you are wasting your
time with all the foregoing procedures, if
you are playing your records with anything
other than a diamond stylus. It is the poor-
est of economy to use substitute materials.
Osmium or other ‘“precious metal” styli
- will show appreciable wear in as little as
nine hours use. The best sapphire will be
dangerous to use after 25-30 hours. Con-
trast this with a good diamond stylus,
which in a well designed arm is good up to
1000 hours! Remember this above all—
there jest ain’t no sech animule as a ‘“‘per-
manent” stylus. Even diamonds wear out
and it is a prudent person who examines
his diamond every 100 hours for signs of
deterioration. Any variance, such as a
“flat” worn on the normally smooth round
point, should be cause for rejection. END

EASILY MADE TV LAMP

A SCRAP of wood, a piece of wallpaper
left over from the last time you papered
the room, and a quart-size glass fruit jar
are all you need to build this TV lamp.

Use a good grade of heatproof glue to
attach the paper to the jar. Do not use a
bulb larger than 25 watts as the heat may
be excessive. Besides, a 25-watt bulb will
furnish enough light to serve the lamp’s pur-
pose.

To make the base, cut three discs of 17
thick wood in diameters of 412", 6”, and
714" each. Cut a 3” hole in the center of
the two smaller discs for mounting the
lamp socket. The base may then be finished
to match the other woods in the room.

Variations on the basc design are, of
course, possible, but remember to drill that
hole for the lamp cord! B.CV

LEAVE TOP CLEAR FOR LIGHT TO SHINE THROUGH

PAPER JAR WITH A
SCRAP OF PAPER TO
MATCH WALLPAPER
IN ROOM

<+—QUART FRUIT JAR

25 WATT BULB

HOLE FOR N7V.CORD

LIGKT SOCKET<_ |
%
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7
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Get more out of

electronics
this easy way--

Whether electronics is your hobby or career, the
Gernsback Library of low-cost, easy-to-read
technical books will help you understand it better,
get more out of it. Order the books you need today.

NEW —Just off the press!

Radio-Control Handbook—No. 53.
By Howard G. McEntee. W2SI. $2.25
A practical how-to-do-it book that tells how to
build and maintain radio-control g ey
systems that work. No theory—
just facts on radio and mecha-
nical components.

Model Control By Radio—No. 43.

By Popular Electronics writer
E. L. Saflord, Jr. Covers theory
and practice. $1.00

High-Fidelity — Design, Construction, Measurements —
No. 48. $1.50

New 3-way approach to geltinﬁ

top performance from hi-

systems. 21 top audio men

helped write this bock.

High-Fideiity Techniques—No. 42.
James R. Langham’s easy-read-
ing, fact-packed hi-fi classic.
$1.00.

Basic Radio Course—No. 44.

Cloth bound. $2.25

Popular Electronics writer John
T. Frye teaches you funda-
mentals from Ohm’s Law to
advanced technigues in easy,
enjoyable steps.

Radio-Tube Fundamentals—No. 45.
You must know tubes to know
electronics. This book explains
them clearly. $1.00.

From the publishers of RADIO-ELECTRONICS Magazine.

Gernsback Publications, Inc. PE-25 I
25 West Broadwoy, New York 7, N. Y.
My remittance of $.... ... ... .. .is enclosed. I
Please send me the following books postpaid. |
0 53 0 43 O 48 O 42 O 44 O 45 I
NAINE. . ; sduid e oo BN tus - oo § bage s - c@@ecntaseccvaorsasaenh ]
(Please print)
SUTEE . #x mrote o o o b e - - & 5 e <o ok ow s e g e sy ]
CItY . . cnr o cmmr s - 5 Zone State. 400 l
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HEAT is one of the results of current
flow. In some cases, the heat is desir-
able: soldering irons, hotplates, electric
toasters, etc. In other cases, the heat may
be undesirable, but it is always present
where there is a flow of current. If the
heat developed in a circuit becomes exces-
sive, the components may be damaged.

The ability of a resistor to dissipate heat
depends upon its physical size. In general,
the greater the surface area, the greater
the amount of heat which can be dissipated.
It is for this reason that resistors are
manufactured in a variety of physical sizes.
A 100 ohm resistor, for example, may be as
large as a baseball bat or so small that sev-
eral hundred may be held in the palm of
the hand. The practical difference is that
the smaller resistor will overheat or burn
up if the current exceeds a few milliam-
peres, while the larger resistor can carry
many amperes of current without damage.
In specifying the value of a resistor, it is
therefore necessary to jndicate not only
the number of ohms but also the wattage
rating. The wattage rating determines the
amount of heat the resistor can dissipate
without damage.

The wattage dissipated in a resistor can
be determined by multiplying the voltage
by the current. As a formula, this is writ-
ten: P=EIL
Example:

How much watfage is dissipated in a
resistor if the voltage across the resistor
is 200 volts and the current through it is
6 ma.?

Answer:
P=FI
P =200 X .006
P = 1.2 watts

The wattage dissipated in a resistor may
also be calculated if the current and re-
sistance are known.

Example:

How much wattage is dissipated in a 4
ohm resistor carrying 3 amperes of cur-
rent?

Answer:
PESTER)
P=3X14
P =19 <¢4
P — 36 watts
114

CULATIONS

Still another formula is available for
calculating wattage when the voltage and
resistance are known, This is accomplished
by squaring the voltage (multiplying by it-
self) and then dividing by the resistance.
As a formula, this is written: P = E*/R.
Example:

How much wattage is dissipated in a 10

@ (ohm) resistor connected across a 12
volt battery?
Answer:
E? 122 144
P=—— == —144watts
R 10 10

It is considered good practice to use a
resistor whose wattage rating is greater
than the calculated wattage. This provides
a safety margin and also permits equip-
ment to operate at lower temperatures.
Most designers and technicians prefer to
use resistors whose wattage ratings are at
least twice the calculated wattage.

(c)

When a resistor of the required wattage
rating is not available, it is sometimes con-
venient to split the wattage by using two
or more resistors whose total value is
equal to that of the required resistor. As
shown in Fig. A, a 5000 © resistor con-
nected to a 100 volt source will draw 20
ma. of current, The wattage dissipated in
this resistor will therefore be:

P=FI
P =100 X .020
P = 2 watts

If a resistor capable of dissipating this
amount of wattage is not available, two
10,000 @ resistors connected in parallel may
be used. This arrangement is shown in
Fig. B. The total resistance is still 5000 Q,
and the combination will still draw 20 ma.
from a 100 volt source. However, the 20
ma. will now divide so that only 10 ma.

POPULAR ELECTRONICS
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flow through each resistor. The wattage
dissipated in each resistor is therefore:
E® 100° 10000

R 10000 10000

The resistors in Fig. B can therefore have
wattage ratings half as great as the resis-
tor in Fig. A.

Fig. C shows another arrangement in
which each resistor can have a wattage
rating only half as great as the resistor in
Fig. A. Here, two 2500 Q resistors are con-
nected in series. The total resistance is
still 5000 @, and the combination still draws
20 ma. from a 100 volt source. However,
each resistor will dissipate:

P = I*R = .02* X 2500 = 1 watt

Quiz
The heater of a tube is rated 6.3 volts, 0.3
amperes. How much wattage is dissipated in
the heater?
(@) 21 watts; (b) 1.89 watts; {(c) .567 watls
2. A 110 volt soldering iron has a resistance of
121 Q. The rating of the soldering iron is:
(a) 100 watts; (b) 133 watts; {c) 150 watts
3. How much wattage is dissipated in a 12 @
resistor carrying 0.5 amperes of current?
(@) 6 watts; (b) 72 watts; (c) 3 watts
4, If the value of current flow through a resistor
is doubled, the wattage dissipated in the re-
sistor will be:
(a) the same;
times as great
5. How many watls will be dissipated in- a re-
sistor which draws 5 ma. from a 600 volt
supply?
(a) 3 watls; (b) 120 watts; (c) 1.5 watts
Answers to the quiz are given on page
128. A score of 5 correct is excellent, 4
correct is good, and 3 or less correct is
poor.

P=

—

(b) twice as great; (c) four

MULTIVIBRATORS
ROGRESS in electronics has brought
with it a gradual change in the fundamen-

tal definition of a multivibrator. The televi-
sion technician recognizes this circuit only
as a free-running oscillator which yields
the sawtooth waveforms needed in the
scanning circuits of the TV receiver. But
he is going to have to be more specific in
the future because the term multivibra-
tor has become generic in recent years and
now includes three basic and very definite
types.

The free-running square wave oscillator
is now generally known as an astable mul-
tivibrator, the frequency of which is de-
termined roughly by its circuit constants
and which may be accurately controlled
by external synchronizaticn pulses. The
circuit is arranged so that neither of the
two triodes reaches a stable state but the
conduction-cutoff cycle passes from one to
the other in alternation.

In the far-flung networks of world-wide
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Electrical Appllance
Repairs MADE EASY

Replace Old, Battered TV Wire
with New

TV TRANS-
MISSION WIRE
IS NOW
AVAILABLE
FOR YOU IN
100 FOOT
COILS

This

is the highest

wire
quality TV transmission wire ever pro-

duced. Time-tested, area-tested, result-
tested. Quick as a flash you'll see the
transformation in your present TV recep-
tion when you install the new
transmission wire—and you save plenty
by doing it yourselfl

11 costs only

for a
100 ft. coil

Should your local dealer not stock it, send
your order to Box No. 101, 366 Madison
Ave., New York 17, N. Y.

New Repair Manual Covers EVERY
Repair on ALL Home Applionces 8

0O repair job is too tough with the help
of this biz new Guide. TELLS and
SHOWS how to service ALI, home appll-
ances. SAVE MONEY keeping your own
appliances like new—or MAKE MDNLY
with a home repair shop of your own , .
full m spne time
VER 830 ‘‘how-to-do-it’’ pages,
packed \sn.h pictures, drawings, dtat
g)ums. CLi onll charts locate
‘trouble spots in a jiffy . . . make
it easy to dismantle and reassemble
appliances correctly. A-B- C dlrectxons
tell ““why'’ as well as ‘‘how’’ Book
covers fundamemals of electricity for
beginners. Over 150 manufacturers

Covers ANY Service
or Repair ong
Irons » Toasters ¢
Heaters * Vacuum
Cleaners * Sewing
and Washing Ma-

th i i %] e
gupplu.d e sexvcmg and repair chines -Refngelq-
FREE 10-DAY EXAMINATION—Cou- tors ¢ Air-Condi-
pon will br m;z vou ‘‘Electrical Ap- tioners ¢ Fans ¢

to examine FRLE
Mail it NOW!

pliance Servicing’’

—without oblural.lon and much more.

McGRAW-HILL BOOK CO.,
327 West 41st St., New York 36, N.

Inc., Dept. PE-2
Y.

end  Crouse's Electrlcal 10-DAY
Hi RPE EXAMINATION.
nothing. Otherwise, I

delivery charge) then—and

Appliance Servicing for
ot satlstied 1 will veturn itg-pay
win' Reep ito-send only $3 (plus small

$3.00 a month for 2 months 10
complele payment,

Address.

Empl

5 PE-2
d = = S
¥ Zone No.

City— - _(if any) State . ¢
WE'LL PAY DELIVERY if you remit (check or M.0.) WITH
[—i coupon. Same Refund Privilege. (Offer appiies to U. S. only). I

|
|
I
|
Name. - I
|
|
|
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Camera Owners!

¢

BRINGS YOU A DIGEST OF
Successful Color Photography

the new $4.95 book by
Andreas Feininger

Here is the authoritative, yet casy-to-follow work on color
photography you've been waiting for. Written by Andreas
Feininger—one of the world’s foremost photographers—
it’s the simplest, yet most complete discussion of color
photography ever to appear.

This book digest from the pages of Popular PHOTOG-
RAPHY Magazine is going to save you time, money and
temper . . . and improve your pictures in the bargain.
And—while the supply lasts—it’s yours for only 10¢.
But don’t delay. Fill out the coupon below and mail it
today!

Popular PHOTOGRAPHY, Box PE

366 Madison Avenue, New York 17, New York

Here’s my 10¢. Please send me a copy of SUCCESSFUL
COLOR PHOTOGRAPHY, a digest of the $4.95 book
by Andreas Feininger.

Name.

Address —

Ciry. Zone___State_

NOW...
 Pick up broadeasts

2,000 miles away!
WITH NEW

SUPERKIT
(RYSTAL
RADIO

Finest crystal set yet designed. The Superkit
Crystal Radio is the ONLY crystal set featuring
the world-famous powerful LOOPSTICK for
loud volume, long distance reception . . . and
the only one with all these: professional metal
chassis . . . slide rule dial for precision tuning
. radar type fixed crystal . . . simple illus-
trated step-by-step instructions . . . full guar-
antee. No electricity, no batteries. Only a
screwdriver is needed for assembly.

SEE your neighborhood electronic parts supplier
or hobby shop dealer TODAY . . . or order direct,
Dept. PE. (ECTRON (¢

SupereX ™

23 Atherton Street, Yonkers, N. Y.

1 tube Superkit radio, finest, most sensitive
of its fype ... . fully guaranteed . . . only $3.95

(completely wired in
plastic case ... $3.95)
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communications systems, another type of
multivibrator plays an extremely important
role: the bistable type. In this arrange-
ment, the usual plate-to-grid feedback ca-
pacitors are replaced by resistors. When the
component values are carefully chosen,
this circuit becomes stable with one triode
conducting and the other cut off. Upon the
arrival of a triggering pulse, an almost in-
stantaneous reversal of circuit conditions
occurs: the triode which was conducting
before the advent of the pulse suddenly
drops to cut off while the tube that was
formerly non-conducting begins to con-
duct. This new state is just as stable as
the first. A second pulse may then be ap-
plied to restore the circuit to its original
stable condition. The bistable multivibra-
tor is also called a binary frequency di-
vider, an Eccles-Jordan trigger circuit, and
a locking circuit.

Another variant is the mono-stable mul-
tiwibrator or flip-flop circuit. In this ar-
rangement, there is only one stable state
in which one of the two triodes conducts
and the other is cut off. A triggering pulse
of the correct magnitude and polarity can
produce a circuit reversal, but this new
condition is not stable and, after the pulse
has passed, the tubes revert to their origi-
nal state of their own accord. This varia-
tion is found in certain multiplex com-
munications transmitters where the mono-
stable action is essential. A bistable multi-
vibrator may be converted into the mono-
stable type by substituting a capacitor of
the proper value for one of the feedback
resistors and applying a fixed bias to one
of the grids. “One-Shot” Multivibrator is
another name for the mono-stable multi-
vibrator.

TECHNICAL QUIZ

ESISTORS R, R., and R; are connected
R as shown in the diagram. Each resistor

has a value of 3 ohms. If the battery

Ri R2 R3

=i

voltage is 3 volts, what will be the total
current drain, as indicated by the amme-
ter, when switch 8 is closed? The answer
is given on page 128.

ULTRASONICS AND SUPERSONICS
LTHOUGH these words were at one
time synonymous, they are now clearly

differentiated in scientific literature.

POPULAR ELECTRONICS
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Supersonics is applied only to velocities.
That is, it is a term which relates to the
speeds of planes (or flying saucers!) when
the speed is above that of sound waves.
Since the speed of sound is, at sea level,
approximately 765 miles per hour, any ob-
ject which moves at a velocity higher than
this is moving at a supersonic speed.

Ultrasonics, on the other hand, is the
science which deals with sound waves hav-
ing frequencies far above those that are
audible to the human ear. Modern ultra-
sonic generators are based upon electronic
circuits in which oscillators produce ex-
tremely rapid vibrations in quartz crystals,
special types of metal plates, or formed
ceramic materials. These frequencies range
from about 24,000 cycles per second as used
in “echo sounding” on ships to 100,000,000
cycles per second (100 mel or more in
modern metal cleaning arrangements.

Both of the above “sonics” are still wide
open fields and great things may be looked
for in the coming years in supersonic avia-
tion and ultrasonic industrial and medical
applications.

EPUT METERS

UST as RADAR signifies RAdio Detec-

tion And Ranging, the abbreviation
EPUT stands for Events Per Unit Time.
An EPUT meter is a versatile and ac-

Bonus Offer!

Guaranteed!

All tubes Individually boxed , . . unconditionally guaranteed for one year.

TYPE PRICE
.. 1.02

. .52

.65

TYPE PRICE

Model 625K

e 1llum, gear-
driven ‘*Speed
Rollchart””

¢ New lever-action
switches for in-
dividual testing
of every element
Tests all conven-
tional and TV
tubes

This Eico Tube Tester

is yours FREE when

you buy $199 worth

of tubes or more with-

m 60 days at Tel-

M1 be ou
rig t lrom Teltrun fur
$34

SPECIALS!
Till March 1st.

6BL7GT .

SAME DAY SERVICE
48 Hour Postal Delivery
To West Coast

charges.

TERMS: Save

All orders accompanied by rull

remittance will

PAID anywhere in the continental U.S.A.
2567 deposit requlred on C.0.D.’s.

mum ordet 10 00.

curate instrument for counting the num-
ber of events or occurrences which take
place in a given length of time provided
that these events can be translated into
electrical pulses.

One important application of an EPUT
meter lies in the measurement of the
average frequency of an oscillator which
is required by the nature of the circuit in
which it appears to vary over a period
of time. In thls case, the ‘“‘events” being
measured are the recurring voltage cy-
cles of oscillation.

?z(' — —
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DECIMAL COUNTING UNITS

The accompanying figure is a block dia-
gram of one particular EPUT meter.
Pulses corresponding to the events, oc-
curring at an unknown rate, are amplified
and properly shaped by the input circuit.
These pulses are then passed through the
electronic gate to the bank of ﬁve dec1-

TELTRON

Lowest Prices Ever!

order accompany.
ing this ad.

TYPE PRICE
12SN7GT. .56
1978 ... .71
25BQ6GT. .82
25CU6 . .1.09
25L6GT . .41
2525 ... .
25Z6GT . .
35B5 ... .
35C5 ... .
35L6GT . .
35wW4 ... .
35Y4 ... .
35Z5GT . .
50A5 ...
50B5 ... .
50C5 ... .
50L6GT . .
TYPE 80. .
117L7GT.1.20
11723 .. .33
11726GT. .65

TYPE PRICE

TYPE PRICE
BY5G .. .60 6X5GT .. .38

12SL76GT.

FREE 5720 1o tatwe Bons

all freight and

be shipped POSTAGE

Open accounts to | with each order of $25 or more.

Mini- |tuhes and 25 assorted resistors

rated firms on

TELTRON ELECTRIC COMPANY

428 HARRISON AVE. YT NIF] Phone HUmboldt 4-9848 JRGEULIETe1 N PENR
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HERSHEL'S “KIT" SPECIALS

ALL-PURPOSE FIL.

TRANSFORMER
For Model Trains, Weld-
lngi Transmnﬂers etc,

MYSTERY PACKAGE

ELECTRONIC PARTS
The Surprise of Your Life

PRI,"117 v. 60 cye. sec. 25 Pouﬂds = “g"::hpzzg
o) USABLE covT 5
2% A g.u for $ 9

5 v, the ham, etc.

2.5

KITS, RESISTORS

100 ASSORTED

KIT 1. HARDWARE

TYPES, Range
p:e:ezsglo/iélzﬁd 49 from 1 ohm go $ 98
RADIO & TV 1s meg. ¥z to
HARDWARE. 5 watt.

KIT 6. R.F. CHOKES
95

KIT 7. TOGGLE &
SLIDE SWITCHES

25 ASSORTED $ 95
sPS ot l:

it S § 475
] KIT 8. PAPER & CAN
Kit 4. Rotary Switches CONDENSERS

25 ASSORTED 25 Assonrzn
TYPES. A Reel s Ranue from $
mfd, 150 v. to

Buy at oniy. .. 80 mfd. 450 v.

KIT 2. CERAMICONS
25 ASSORTED.

100  ASSORT- Range from
ED. Range from $350 .5 mh. to 25
mm#e mh.

6 000 mmi

Kit 3. Volume Conirols

25 ASSORTED

HERSHEL RADIO CO, s soW—set:
C.0.D,

5245 Grand River, Detroit 8, Mich.
All Prices F.0,B. Detroit

"~ ~ SPECIAL PURCHASE! _—_1

| Brand NEW RCA
'Tv cAMERAS

| Just

st 319750

100's of Used Models Sold at $225 up! Rig up your own

I TV watchdo? for swim pools and other uses—plus training,
ete. 1846 Iconoscope, 6-stage video amplifier and clipper.
Write for complete tech. data.

TN-65/APQ-15 for a 2-METER XMTR. With 616, 2—6C4’s,
less ssz With schematics and conversion

51,5 OHM COAX. CABLE

1007 POl L e '
RG34U 71 OHM COAX. .625 dia. 5 KW rating. 85 s" 95
roll with pl-173 plug at one end. New..........
MINIATURE LINE MATCHING TRANSFORMER. $1
plus 25¢ postage. Jor blocking oscillators on TV Revrs,
& camera input eircuits, tone oscillator transformer for
electric organ, digital computor systems. 1000’s other
uses.

24 V TRANSFORMER & RECTIFIER COMB. a basic 24 V.
DC power supply of 110 V AC primary. 24 V secontlary and
Rectox Rectifler, Operates intermittently up sz 95
B OF 4 AINDS.....uvuitiiiit ittt iaras

APS 13 MAKES A 420 MC
com———y ADIOPHONE when converted.
Rmze in most cases equal to
. Complete with RF
conversion booklet
'md 30 MC LF. strip, less
tubes, dynamotor and minor

Send check with order (no COD's, plse.) Prices FOB Whse,

Harjo Sal

arjo Sales Co.
Dept, PEG, 4109 BURBANK BLVD., BURBANK, CALIF.
Phone Victotia 9-2411—Get FREI CATALOG!

mal counting units. The gate is opened
by a signal from the time base and re-
mains open for an accurately controlled
interval of time and is closed by a second
signal from the time base. The number
of events that has occurred during that
time interval is displayed on the illumi-
nated panels of the electronic counting
units.

For instance, suppose that the instru-
ment is equipped with a time base that
permits the electronic gate to remain
open for 10 seconds, and that the accuracy
of a 3500 cycle per second audio oscilla-
tor is to be checked. The signal from
the audio oscillator is fed into the EPUT
meter, the activating button on the meter
is operated, and the 10-sccond timing
interval begins. The panels of the deci-
mal counters flash rapidly and, at the
end of the interval, the gate closes, thus
halting the operation abruptly. The il-
luminated panel would then show the an-
swer, for example, a final reading of 36189.
Since 36189 events occurred in 10 seconds,
the frequency of occurrence is therefore
3618.9. This is the actual frequency of the
oscillator being checked.

After adjusting the constants of the
circuit so that the oscillator is “right on the
button,” the EPUT panel will, of course,
read 35,000 events in 10 seconds, indicating
a frequency of 3500 cycles per second.

CATHODE FOLLOWERS

S IT true that the gain of a cathode

follower stage is always less than one?
If so, why is a cathode follower so often
used in the vertical amplifier of an oscil-
loscope?

Yes; in this circuit (which has the out-
put taken from the cathode rather than
from the plate), the ratio between the out-
put and input signal voltages (the volt-
age gain) always is less than one. However,
the ratios between output and input signal
currents and between output and input
signal powers usually are very high. A
cathode follower may operate on a very
low power input signal and deliver a high
power signal output. Consequently, the
input impedance is said to be very high
and the output impedance, very low.

It is for this reason that the cathode fol-
lower often is used as the first stage of
the vertical amplifier in an oscilloscope.
Because of its high input impedance; it
draws practically no current from the cir-
cuit under test (the circuit to which the
oscilloscope probe is connected) and there-
fore does not distort the waveform. This
feature is of such importance that it more
than compensates for the voltage gain of
less than one. END
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Going on the Air
(Continued from page 55)

made of thin, soft copper wires and won't
stand much stretching or swinging. A bet-
ter deal is the Amphenol twin-lead, made
of strong No. 16 copper-clad steel wire.
This is put up in handy kit form, along
with a 75-foot length of regular twin-lead
for the lead-in and a special T-shaped in-
sulator for the center connection. Four kits
are available, with the antenna sections
precut to the right lengths for the 10, 20,
40 and 80 meter bands, respectively. Prices
are from about $5.35 to $11.25. With a
transmitter running between 25 and 100
watts, working into one of these antennas,
you can communicate all around the world
on c.w. without much difficuity.

If your roof situation permits a little
construction work, you will find it advan-
tageous, eventually, to erect some sort of
“beam antenna” with a mctor rotator. A
beam acts like an electronic searchlight
and directs most of the radiated signal
energy in one particular direction instead
of scattering it all around the horizon. This
concentration is equivalent to increasing
the power of the transmitter. Generally
speaking, the more elements or rods in
such an antenna, the sharper the beaming

effect and the greater the increase in effec-
tive radiated power. Beam antennas are
mechanical rather than electrical problems
and require rigid, well-supported masts or
towers. One picture shows a ten-element 2-
meter beam, consisting of two five-element
sections.

Trade name list: For your guidance in
obtaining further information about ama-
teur transmitting equipment, the following
is a list of the manufacturers’ names and
addresses:

Heathkit: The Heath Company, Benton
Harbor, Mich.

Viking: E. F. Johnson Co., Waseca, Minn.

Globe: World Radio Laboratories, Coun-
cil Bluffs, Iowa.

Barker & Williamson: Barker & William-
son, Inc., Upper Darby, Pa.

Huallicrafters: Hallicrafters
Chicago 24, Il

Collins: Collins Radio Co., Cedar Rapids,
Iowa.

Millen: James Millen, 150 Exchange St.,
Malden, Mass.

Gonset: Gonset Co., 801 S. Main St., Bur-
bank, Calif.

Most of the transmitters mentioned in
this article, as well as others, probably can
be obtained from your local radio distribu-
tor. If there is no distributor in your vicin-
ity, write to any one of the mail order
houses END

Company,

'R/C MODELS for |
‘BEGINNER AND EXPERT

MULTI-SERVOS
POWERFUL-DEPENDABLE
MOTOR DRIVEN R/C ACTUATORS

Ample power to move any'
model control. 4 great

FOR ADVANCED FlﬁNG:

a removable R/C  pRe-faB.
unit. LU

$6.95

48" 20z. ®  models, one for
SPAN CAP. T LIVE WIRE “CRUISER”
o S FOR THE ULTIMATE IN R/C FLYING
L (,, ] . $H. 95 A bie, hi?h performance, realislicF model
N . abl ing the heaviest ip-
LIVE WIRE “TRAINER” Positive-Flow  ® $1Cos ment with 222’3.'"&“:; :A:s o e
FUEL TANK . elevators and a re- PRE-FAB.
LRLDE RS (DLt ELLLS Gives perfect fuel flow under oll fight © o o | Movable R/C unit, kI $14.95
A quickly built model of medium size, | attitudes, upright or inverted. The tank $'| 29
stable, rugged and simple to fly. Features | with the internal swivel. 0 deBOLT MODEL ENGINEERING CO.

DESCRIPTIVE LITERATURE FREE
SERVO INFO BOOKLET ... ... 75¢

BOX 73
WILLIAMSVILLE, N. Y.
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EASY! BUILD your own Professional Electromc Instruments with EICO KITS! SAVE 50%

o Complete eusy-'o-follow
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® Fully guaranteed

ELECTRONIC INSTRUMENT (0., INC.
® EIca 84 Withers 5¢1., Brooklyn 11, N. Y.
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HANDS TIED?

9) ~because you lack o
= HIGH SCHOOL DIPLOMA

® You can qualify for an American School
Diploma in spare time at home! It you have
left school, write or mail coupon for FREE
booklet that tells how. No obligation of any
kind.
ro———— ~- OUR 58TH YEAR == m=—cuoa

]
1| AMERICAN SCHOOL, Dept. V-256
1 Drexel at 58th, Chicago 37, Illinois

: Please send FREE High School booklet.

: S F00 000000000000 dr 0000 0Tz 0 06T 0 00 X 00
: Address........
\ City & State

Canadian Residents: Complete Canadian Course Available.
| Write American School, 1610 Sherbrooke.St. West. Montreal.

RADIO CONTROL for GARAGE DOOR

FROM YOUR CAR—NO FCC LICENSE REQUIRED

TRﬂNSMITTER KIT: 'ncl, 6 V. D namutor, 7l Mc
Crystal, Tube, Cab., Wound Coil, Switch, Rcsns!ors SIS 95
Coi ndensers Ins!rucf:ons .................. Iy ol
RECEIVER KIT: 271/ Mc., 110 Ac/Dc, incl. scn
Relay, Tubes, Wound Co:ls Drllled Chassns Res:stors, Io 95
Condensers, Instructions ... ... ... . . . . ! .
PARTS AVAILABLE for_all Radio Control Equipment
described in Popular Electronlc
Clockwork ELECTRIC TIME to 24 min, ... ..., .. $1.00
TRANSMITTER & RECEIVER Kf'l' 27, 255 Mc “pand
License Free. Il Parts & Diagrams (less tuhes &
erystal) to build 5 Watt Transmitter Unit & 2-
llglhtwelght Receiver, including SIGMA 10,000 ohm 995

GENERATOR!  i2:24V D&, i3 amps. Requires 176 h.p.
or larger motor with pulleys ... ........... ... .. $5.25
RAIN TRANSF: 1BV 2A $1.65; 4A..... ... . ... 4.95
RECTIFIERS: 1BV 1A 51.40; 2A $2.10; 4A..... ... . . 75
SIGMA 4F RELAY: 8, 1 Ma, $4.95; 3ooo ohm 5.95
Storage BATTERIES: 2 Volt 3”x4 x81/27, 27 Amp. Hr, . 75
76 V. BATTERY: Willard NT6-215"x1%4 %312 . | 5.45
G. E. RELAY CONTROL: with sens. 10,000 ohm relay. 1.25
2 V. VIBRATOR SUPPLY KIT: 180 V./35 Ma., ......... .95
2 V. BATTERY CHARGER KIT: $4.95; wired. ... .. .. ... 6.95

ALL MATERIAL GUARANTEED—FREE CATALOG *'P'*

GYRO ELECTRONICS, 325 Canal Street

WORTH 6-1290 NEW YORK 13, NEW YORK

r ,//3 for everything in Electronics!
1440 page MASTER

® Detciled specs °*® 8,500 itlus.
. ® 85,000 items ® Fully indexed
® Full descriptions ® Wgt. & lbs.

.-
‘List $6.50.As low os $1.95 a! distributors
UNITED CATALOG PUBLISHERS, INC.,
4 110 Lafoyette St., N. Y. € 13

GIAN'I' CATALOG

ELECTRONIC SPECIALS FOR EXPERIMENTERS

Send 10c for giant 16 page Rectifiers. @ 29¢ ea. Transformers.@ $1.50 ea.
catalog listing hundreds of Controls...@ 29¢ ea. Bulbs..... @ 2¢ ea.
surplus bargains for experi- Switches. .@ 6¢ ea, Motors. . @ 1,79 ea.
menters. Automatic Steppers @ $1.75 ea

SOUNDTRONICS LAB Dept. P-2

632 ARCH STREET PHILADELPHIA 6. PA.

Catalog -~ 3000 Novelties 10¢

Send 10c for amazing catalog of novelties, live ammalu,

scientific supplies, hobbies, funmakers, planes & boats,
tooms, magic tricks, joke articles, unusual seeds, gad-
get timesavers, cameras, optucal goods, projectors,
movies, lucky jewelry, religious novelties, dnsgu-sos,
d musical instruments, stamps, coins, pulees fortune
tellers, radms. auto & bike accessories, telescopes, magmhers com-
passes, banks, smokers’ gadgets, artnsts' supplnes printing sets, en.
gines, motors. shockers, knives, billfolds, hreworks guns, rifles,
aports, books, games, planu. et.c Send name, address & 10c to:

JOHNSON SMITH & CO., Dept. 862, Detroit 7, Michigan
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The World at a Twirl
(Continued from page 73)

Fr. West Africa—Radio Dakar, 11.896A,
should now be using a new 25 kw. trans-
mitter; should be good level in French
around 2100-2300 closedown.

Haiti—"Glimpses of Haiti” is the title of
the English session on Sunday only from
4VC, Radio Commerce, 9.485, Port-au-
Prince, at 2200-2230; announces the 49-m.
outlet (6.091A) as in parallel.

Hungary—Radio Budapest currently has
English for North America 0030-0100 and
0400-0430 on 6.248, 7.220, 9.833.

India—Try for All Indie Radio on 11.620
in English 1330-1445 (news 1335).

Italy—Rome now announces 9.570 paral-
lel 6.010 for English to North America
starting 0015.

Ivory Coast—By careful tuning, you may
be able to pick up Radio Abidjun, 4.945, in
French around 2100-2130 when closes with
“La Marsaillaise.”

New Caledonia—Radio Noumea, 6.035,
opens in French 0700, is good level on
West Coast; is also heard in eastern U.S,,
probably best around 0800-0930.

Spain—Madrid’s ‘“wandering” transmit-
ter is now back near 9.369, with English
2015-2045, 2300-2345A, and 0300A-0350A.

Roumunia—Bucharest now uses 6.210A
for English to North America 0300-0330,
0430-0500.

Surinam—Tune measured 5.758 around
2300-2400 for PZI15, Paramaribo, in Dutch.

Sweden—West Coasters should find Ra-
dio Sweden, 9.535, at good level at 1600
with English news.

DR

For Experienced SWL'S

Angola—Rudio Angole, 11.862, Luanda,
has interval signal of steady native drum
beats, clock striking sequence, and “A Por-
tuguesa” preceding actual sign-on at 1830.
Heard in Indiana; runs to 2130 or later.

Canary Islaunds—EA8AB, 7.510A, Teneri-
fe, has been heard at weak level in Dela-
ware around 2020 with Spanish musical
program; has CWQRM.

Ceylon—Ruadio Ceylon, 9.520, is heard in
western U.S. to 1730 closedown.

China—Ruadio Peking is heard on West
Coast on 15.060AV, 15.100, 11.330, 11.650,
and 9.665 (best) with fair to good signals
in Asiatic languages around 2230-0130;
usually reaches peak by 0000. Is again
using 11.960 for English news 0300.

Cyprus—Tune 11720 around 1645 for
ZJMT7, Limassol, in Arabic.

Dutch New Guinea—Radio Hollundia is

POPULAR ELECTRONICS
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now using 3.390, opens around 0930 or
1000, according to New Zealand’s SWL’s.

Ethiopia—Radio Addis Ababa, 15.342A,
is reported heard in both eastern and west-
ern U.S. .irregularly around 1700 to 1930
closedown; some English.

Indo-China—Radio France-Asie, Saigon,
is noted on West Coast on 9.755A with
English newscast 1400-1415, fair signal.

Indonesia (USI)--Try YDF2, 11.875,
Djakarta, for English news (then beamed
on Europe) at 1900; heard in eastern U. S.

Lebanon—When this was compiled, Radio
Beirut, 8.036A, had been logged in Dela-
ware around 2015 to 2130 closedown (with
anthem).

Liberia—ELBC, 6.025A, Monrovia, has
been beard in eastern U. 8. around 2245
in English to closedown with anthem at
2346A; at times has QRM from Hilversum,
Holland, and from Radio Moscow.

North Borneo—Radio Sabah, Jesselton,
is scheduled on 7.237, 250 watts, around
0400-0530; a new 5-7.5 kw. transmitter
will be installed in March or April with
tests scheduled to begin in June or July;
frequencies allocated besides the present
one include 5.980, 6.090, 7.180, 7.240, 9.660,
9.740.

Pakistan—Try 7.010 for Radio Pakis-
tan, Karachi, at 2015 when has English
news.

Philippines—DZHS, 11.955, may be heard
some days on West Coast with English
news 2300.

Sao Tome—CRS5SC, 4.807, is heard in
castern U.S. around 2000 to sign-off with
“A Portuguesa” at 2058A.

South Korea — HIKB, 7.935, Seoul, is
heard on West Coast around 1200 in
Korean language.

Last-Minute Flashes

Radio Sweden has discontinued its weekly
DX session “for budget reasons.” 4VEH
measured 6.242, Cap Haitien, Haiti, has
been noted testing in English around 2250;
asked for reports. A new station in Hon-
duras has been heard testing in English
on 6.085 (announced 6.090) around 0700
and again around 1200; requested reports
to HRNQ, Box 393, Tegucigalpa, Honduras.

“Voice of America” verifies reception of
all VOA transmitters (either in continen-
tal U.S. or at overseas relay points) from
new QRA of United States Information
Agency, IBS/FN, 330 Independence Ave.,
S.W., Washington 24, D.C. The Tokyo
commercial transmitters, JOZ2, 6.055, and
JOZ, 3.925, now have an “Economic Pro-
gram” in English 0750-0800; heard on West
Coast.*

May much seasonal DX be yours as you
“twirl to tune the world!”

(Continued next month)
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A\ VOURSELF!

] BUY YOUR TV TUBES”
AT WHOLESALE!

Minimum Order

.
25% deposit with order. Mal

Bulance C.0.D. If full

remittance is sent,
please include postage.
lixcess money will be
retunded. Quantity users
—write for special dis
counts!

FREE!

vith every order of $20
or more=—famous **Ox-
wall”  magnetic  screw
driver kit. Includes all

i ) ELECTRIC COMPANY
iR\g Mihalcs o gt '

enia sl 79 CLINTON PL.
M I}l)'t behxi)utrc‘h:}se)d 3?1‘%5 .
2hsll.'!w :acha;m:i for NEWARK, N. J,

$5.50.
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WITH

kARLSON

ULTRA-FIDELITY,

ENGLOSURES

The performance of a
speaker, like a violin,
largely depends upon the
cabinet.

The Ultra-Fidelity Karl-
son is completely NEW
and has amazed thou-
sands at every audio
show. *A new standard
of performance,” ... ‘“un-
surpassed” ... HI-FI
Manual. Send today for
information on this ex-
citing new scientific dis-
covery.

Available in kit or fin-
ished form from $45 to
$117.60
If not vet available from
your Hi-Fi dealer, order
direct

KARLSON ASSOGIATES, INC.

1483 (Coney Island Ave Brooklyn 30, N. Y.
SAVE MONEY! SAVE SERVICE CALLS'
CHECK ALL TV, RADIO & PICTURE TUBES
with this VISULITE TV TUBE CHECKER

only \#0 TECHNICAL KNOWLEDGE REQUIRED
Simple Instructions Furnished
SAFE — QUICK — FOOLPROOF

Immediate Delivery

anly $4500

lntnculely cut pieces
3" plywood .
341/,”x221/;’xm" ol

Send for
Complete Literature

LY burned out tubes. Just plu
socket provided and Neon [7

cates this condition instantly. O; erates o
on 110 Volt AC or DC. Y. on

PERFORMS 1001 ELECTRICAL CHECKS! o

anywhere in the U. S,

CosFoencROBOOLIOIRIES

Most Radio set fuilures are due toe
tube inlo g
amp indi- o

Checks continuity of resistors, appli-®
ances, motors or any FElectrical device. ®
Sturdily built for long life of trouble®
shooting. Test Leads included—Nothing e
else (0 buy. SOLD ON 10 DAY MONEY ¢
BACK GUARANTEE. See it ut your dis- g
tributor today. If he can't supply, orderg
- direct from factory. $3.95 Postpaid g

PRESTON GARAGE DOOR OPENER
RECEIVER & TRANSMITTER KIT

Basic Receiver, all resistors, condensers, OSR and coils,
8.

less_tube and FAESY w0 crp k.o © 2.0 5Lk 03 Far ol o $8.50
Basic_Transmitter, all resistors, condensers, etc. less tube
andixtali S8k sl w ateel a e A el Tl $2.50
Xtal 4.95 6AQ5 1.28 154 1.25 BK7 relay 3.50

Write for Free Illustrated Catalog

ACE RADIO CONTROL

Higginsville, Mo,

No classes to attend. Easy <pare-t1me train-
mg covers big choice of subjects, Friendly
instructors; standard texts. Full credit for
previous schoolmg. Diploma awarded.
Write now for FREE catalogt

WAYNE SCHOOL Catalog HET-3

2527 Sheffield Ave., Chicago 14, lllinois
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Carl & Jerry
(Continued from page 68)

bicycle light turned off. This made it very
difficult to fell exactly where he was,
especially since his eyes were still not com-
pletely accustomed to the darkness. Just
as he was thinking that he must be near-
ing the quarry, there was a sudden pinging
sound. His bicycle rose beneath him like
a bucking bronco, and he sailed over the
handlebars to make a perfect three-point
landing on his knees and nose in thé
frozen gravel of the roadway.

Before he could gather his scattered
senses, Carl was dragging him by an elbow
toward the deep ditch at the side of the
road and hissing into his ear, “Get down
here in the ditch before they see us. I
crawled up a few yards to wait for you,
but you came along so fast I didn’t have
time to flag you down. I was afraid to
call out, so I just grabbed up a stick and
ran it through your front spokes. That
stopped you!”

“Oh fine!” Jerry muttered as he tender-
ly felt his scraped nose. “Here I am rush-
ing to help you, and you try to murder
me.”

“Quit griping,” Carl hissed. “With all
that natural padding you've got, a little
bump isn’'t going to do any damage. Let’s
get back under the bridge until the squad
car comes.”

They had barely reached this sanctuary
before they heard the wailing of a siren,
and a few seconds later the flashing red
light of a squad car rapidly approached
down the road. With a great screeching
of brakes and showering of gravel the car
slowed down and turned abruptly across
the bridge. The boys immediately popped
out of their hiding place to see a truck
and two men standing in the glare of the
squad-car spotlights.

“All right, you two; don’t move!” one of
the officers commanded as he stepped from
the car with a drawn gun. “What are you
up to?”

“Why we were just getting ready to
dump a body—" one of the men began.

“Ha! So you admit it,” the officer said
menacingly. “Mack, you cover me while I
examine the body.”

With his gun still drawn, the policeman
stepped forward cautiously, taking care
not to come between the gun of his fellow
officer and the two men, and jerked the
canvas from the object on the truck. The
two boys had stolen out of the ditch and
were standing right at the rear fender of
the squad car. The simultaneous gasp they
gave as the canvas slipped to the ground
so unnerved the policeman standing beside

POPULAR ELECTRONICS
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the car that he tried to point his gun in
all four directions at the same time and
came very close to shooting a hole in the
squad car itself.

“It's a car body!”
chorus.

“And what did you think it was?” de-
manded one of the men in the spotlight.

“Hey, where did you kids come from?
Did one of you call us?” the officer near
the car demanded.

“Ye-yes, I did,” Jerry quavered. Then he
told the whole story of the tape recording.
Before he finished the two men with the
truck were slapping each other on the
back and laughing so hard they could
scarcely stand up. Finally the younger
one wiped his eyes and started to explain:

“I do some dirt track racing. Jack here,
who works at a machine shop from 4 p.m.
until midnight, helps me fix up my cars. 1
often talk with him after he cats a mid-
night snack at the restaurant right across
the alley from the feedstore. Last night
I was telling him about a beat-up racecar
I had bought in a neighboring town and
had managed to drive home. The heap was
in such sad shape that I had to keep chok-
ing the motor to make it run. It finally
died completely right in front of the
house and I had to tow it into my garage.
We were't going to use the old body and
my wife said I had to get rid of it. I call
my wife ‘The DBoss’-—just Kkidding, of
course.”

“We're both married; we understand,”
one of the policemen said.

“In this race business, every driver
likes to keep the other drivers guessing
about a new rod he intends to use. That'’s
why we didn’t want anyone to see the
car we were rebuilding. Leaving the old
body lying around would be a giveaway, so
we were going to drop it into the quarry.”

“What was that about ‘the Hollywood
type attracting a lot of attention,’” Carl
asked.

“The jalop had a Hollywood muffler on
it that made a lot of noise when you
gunned the motor,” Jack explained
promptly.

The older policeman studied the dejected
faces of the two boys for a few seconds
and then said kindly, “Don’t take it so
hard, fellows. Even without hearing that
tape, I can imagine how convincing it must
have sounded. And if it had been a seri-
ous affair, you did a good job of detecting.”

Jerry looked up with a sudden expression
of resolution. “From now on,” he an-
nounced, “ ‘detection’ is going to be just a
radio term as far as I am concerned.”

“I'm with you,” Carl said fervently as he
started toward his bicycle. END
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the boys said in

HERE'S HOW T0
GET YOUR
START

IN RADIO-TV-ELECTRONICS

Here’s basic training you can
really understand . . . training
that can help fit you for a good
paying radio-television-electronic
carecr! No matter what part of
the work you want to do, this is
the kind of training you need
FIRST!

Ghirardi's RADIO PHYSICS
COURSE is the oldest book of
its kind . . . and still a best seller
BECAUSE IT IS SO AMAZ-
INGLY CLEAR AND COM-
PLETE. Thousands now in elec-
tronics got their start from this 36 courses in one!
great hook — AND THEY’LL
RECOMMEND IT TO YOU TODAY!

Starts with Basic Electricity (over 300 pages) then takes
you step by step through the entire radio-electronics field.
Covers principles, theories and practices that are basic to
even the most modern equipment. 972 pages; 508 pictures:
856 helpful self-review test questions. grlce only $6.50.

DON'T THROW OLD RADIOS
AWAY!

This giant book shows
exactly how to fix them
v « » Without a lof of
previous experience!

More experts go?

their basic training

from this big book

than any other of
its type!

e

W
¢

There’s a '‘secret” to repairing old
radios fast and profitably . . . and_this
big RADIO TROUBLESHOOTER’S
HANDBOOK is it!

Just look up the old make and model you want to fix.
This manual-size, 374 pound 744-page Ghirardi handbook
tells what the trouble is likely to be . . . AND SHOWS
YOU EXACTLY HOW TO FIX IT. No useless testing!
No wasted time! Even beginners can handle jobs “slick as
a whistle.” The only guide of its kind . . . cuts repair
time in half!

Included are common trouble symptoms and remedies for
over 4,800 models of home and auto radios and record
changers. Actual case histories cover practically every model
made by 202 manufacturers between 1925 and 1942—Air
line. Apex, Arvin, Atwater Kent, Belmont, Bosch, Bruns
wick, Clarion, Crosley, Emerson, Fada, G-E, Kolster, Ma
jestic, Motorola, Philco, Pilot, RCA, Silvertone, Sparton,
Stromberg AND DOZENS MORE. Gives how-to-do-it data
on SPEéIFlC jobs—NOT general theory. Includes hun
dreds of pages of invaluable tube and component data, serv
ice short cuts, etc. Price $6.50. 10.day free trial.

r—==-10 DAYS FREE TRIAL - ===~

1 Dept. PE-25, RINEHART & CO., INC, 1
232 Madison Ave., New York 16, N. Y. I

I Send hbook(s) checked for free examination. In 10 days,

I 1 will either send price shown (plus postage) or return books |
postpaid and owe nothing.

I O Ghirardi’s RADIG TROU- (O Ghirardi's RADIO 1

BLE-SHOOTER’S HAND- PHYSICS COURSE, $6.50,

I BOOK. $6.50. |

I Name c.ovvunne st ssrserteeseasacasseatee TR oS l

I AQUress .evenernerurrenrennraneenernsnrorrnecnnsnrorns i

1 City, Zone, State...ceesiiaicesssssarsrcssrsoassssssssssssne 1

| (OUTSIDE U.S.A.—$7.25 each, cash only. Money back if l
books are returned in 10 days.)

L o - = — -
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Beginners ELECTRONIC KIT

For young and old
\ 35 EXPERIMENTS

Complete. no exiras
to buy. Build 5 radios,
audio amplifier and
oscillator, electronic
organ, 2 power sup-
plies plus many oth-
ers. Kit has duo-pur-
pose tube, selenium
rectifier, headphone,
crystal, all necessary
resistors, condensers,
2 hardware, ete.

pay postman $8.95 plus charges or

r

Only $1 with order,

$9.95 prepaid,
ELECTRO KIT

Box 3468 Dept. PE-3 Maplewood 17, Mo.

ca Yor . G. C. LICENSE e |

Correspondence or residence preparation for F.C.C.

examinations, Results guaranteed.
An FCC commercial operator license means greater op-
portunities and higher pay. We are specialists in prepar-
ing you, in a MINIMUM OF TIME, to pass FCC
examinations for all classes of licenses. Beginners get 2nd
class license in 5 weeks and Ist class in 3 additional weeks.
Write for free booklet.

GRANTHAM School of Electronics

Dept. 104E, 6064 Hollywood Blivd., Hollywood 28, Calif.
Phone: Hollywood 2-1411

INVENTORS

REGISTERED PATENT
ATTORNEY

Send for
PATENT INFORMATION

Book an
] ASSOCIATE EXAMINER
INVE-NTORS RECORD U.S. PAT, OFF. 1922-1929
without obligation

GUSTAVE M|LLER Patent Attorney & Advisor

U. S. NAVY DEPT. 1930-1947
25-PE WARNER BUILDING
WASHINGTON 4, D. C. PATENT LAWYER

EASY TO LEARN CODE

Learn or increase speed with an Instructograph
—the Radio-Telegraph Code Teacher that takes
the place of an operator-instructor and enables
anvone to master code without further assist-
ance. Available tapes from beginners alphabet
to typical messages on all subjects. Speed
range 5 to 40 WPM. Always ready—no (HM,
Thousands have ‘‘ascquired the code’’ with the
Instructograph System. Write today for conven-
ient rental and purchase plans.

INSTRUCTOGRAPH COMPANY
4713-P Sherldan Road, Chicago 40, [llincls

GET INTO ELECTRONICS

You can enter this uncrowded, interesting fleld. Defense expan-
aion. new developments demand tralned specialista. Study all
phases radio & electronles theory and practice: TV: FM; broad-
casting; servicing; aviation, marine, police radio, 18-month
course. Graduates in demand by major companies. H. . or
equivalent required. Begin Jan., March, June, Sept. Campus
ll(}e. Write for Catalog.

VALPARAISO TECHNICAL INSTITUTE

Dept. PR Valparaiso, Ind.

ADDRESS
POSTCARDS

AT HOME//

wrile BOX 14, BELMONT. MASS.
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Disc Review
(Continued from page 61)

Rachmaninoii’s Pigno Concerto No. 2 is one of
the most popular piano works ever written. Even
Tin Pan Alley knows this and you may have heard
one of the themes from the work as the pop bal-
lad, “Full Moon and Empty Arms.” That the
work has survived this assault is high tribute to
its intrinsic worth. As might be expected, there
are more than a few recordings of this concerto. In
all there are twelve, five of which are worthy of
being called Hi-Fi. One of the newest recordings,
that of Geza Anda on Angel 35093, sounds the
best and Mr. Anda’s performance is just about
tops, too. In any piano recording, you must listen
for such things as “wow” or wavering of pitch.
The piano is a fixed pitch instrument so any speed
variation in the tape recorder that made the
master, the recording or cutting lathe that made
the disc, or your turntable will show up very
quickly. In a good piano recording, the tone
must not be harsh or ring, but be smooth and
liquid. Hammer action of the keys should not be
heard. A poor recording will exhibit distortion in
high level chordal passages. The piano, along with
the organ is the most difficult of all instruments to
record, and it is a tribute to the Angel disc, that
the sound of Mr. Anda’s piano has been so faith-
fully captured. Some of the other recordings are
more spectacularly Hi-Fi than the Angel disc, but
carry with them some of the penalties mentioned
previously. In order of choice we have Katchen
on London LL384, Farnadi on Westminster 5193,
Kapell on Victor LM1097, and DeGroot on Epic
3000. Kapell gives the best performance among
these and Westminster the best sound. It would
be unkind not to mention the fact that vou can
hear Rachmaninoff himself on Victor LCT 1014.
If you can appreciate performance, there is none
better, but be forewarned. This sound is tvpical
of the period in which it was recorded—restricted
range, tubby bass, dull, dead-sounding. Victor has
tried to help matters a little by adding some re-
verb, but you know instantly you are listening to
an old recording. One more word about piano
recordings. By their nature they have differing
effects on certain pickup cartridges. If with the
cartridge you are using, the sound seems distorted,
or is subject to a peculiar “ringing” overtone, try
changing to another cartridge. The amazing thing
is that sometimes the cheaper cartridges sound bet-
ter than more expensive units, although generally
speaking the better quality units are very reliable.
If you can afford it, buy the cartridge with the
greatest compliance in the stylus. Since piano
music is largely transients, it will sound best

through such a unit. Next month . . . organ and
violin concertos, among other forms of music will
be reviewed. Exp

AUDIO FANS!

Keep up with the latest record releases on all
labels by reading Bert Whyte's monthly “Certi-
fied Record Revue” in our sister publication,
RADIO & TELEVISION NEWS. Available at all
newsstands!
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STANDARDIZED
WIRING DIAGRAM SYMBOLS

ANTENNAS _MICROPHONE, JELEGRAPH KEY
§ SINGLE BUTTON  DOUBLE BUTTON  CAPACITOR; \\_
E—)
~TJT™
) TRANSFORMERS
FERRITE ——
TYypE  Jornamc VELCCITY CRYSTAL
GENERAL DIPOLE LooP @
BATTERIES
NEON BULB PILOT LIGHT
-+ = 19 AIR CORE IRON CORE AIR CORE
—il‘— —‘|||||I|‘—- VARIABLE
SINGLE-CELL MULTI-CELL @D _‘@—
BELL BUZZER "

]
8 ﬁ PHONO PICKUPS  |PLUG OR SOCKET 1l
n
S n
1RON CORE POWDERED AUTO
_CAPACITORS = . 3 VARIABLE IRON CORE
lE |E CRYSTAL  MAGNETIC o

L =3 —
I ¢ FILAMENTS
FIXEDMICA  ELECTROLYTIC varapLe | RECEPTACLE U7V. | RECORDING HEAD PRIMARY
OR PAPER CAPACITDRS
GANGED
| MAGNETIC
g CT.
T fl-\ nrv. HIGH VOLTAGE
O PADDER T
SPLIT-STATOR  FEED-THRU
T-DESIGNATES TRIMMER OR PADDER -RECTIFIER.
coLs. ——»— SELENIUM TYPE é S AMENTS,
FIXED RF.COIL POWER TRANSFORMER
COIL WiTH RELAYS
COILWITH FIXED yaRidBLE TaP
~— — TUBES
L= | o & —
s 6006 ™ VARIABLE
JRON CORE COIL OR CHOKE 5 PLATE
OR CHOKE 10’0'6‘0\-——'
SLUG-TUNED
BIFILAR ColL. SPST ST .PD.T.
NORRALLY OPEN  NORMALLY cLoseo”
CRYSTALS 'b‘ﬂ"‘f CATHODE
S RESISTORS TRIODE TETROQGE
i+ 181
1 gt A= MM
CRYSTAL DETECTOR PIEZOELECTRIC GENERAL TAPPED OR
CRYSTAL ADJUSTABLE
FUSE GROUNDS T S MRS SRR
POTENTIOMETER CONTINUGUSLY CONTROL
N\ | OR RHEOSTAT VARIABLE
. WIRING  CHASSIS SHIELDING SPEAKERS PENTODE R
ey
_HEADPHONES A Sy ;{ﬂ PM.
i ogrTEp s -
C H NG.
O | Greeiie, | s
DOUBLE. SINGLE AT
1G]
= Swroes S
DUO TRIODE  COLD CATHODE _PHOTO-
aicmcun ::Ellcwsso CIRCUIT 6 A
P a.
—xv SHQRTING YYPE SRR aﬁﬁgﬁ N COULECTOR p-N-P TYPE
2 YO
=Bcriur I N-P=N TYPE SAME

SYMBOL EXCEPT ARROW

L ] L ] L N
_ G _@ EMITTER 1S REVERSED
ONE P - - ‘ﬁ -

LUG PIN PLUG TRANSISTOR (JUNCTION}

DPST_ DPD:
RINIACK BOTH TYPES GANGED VIBRATOR WIRES
METER MOTOR
_METER MOTOR, 5 S B + CONNECTIONY
- ROTARY & Pad =j
TYPE
/ sper 7% WAFER k E CONNERTION
s ® e Z
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GLOSSARY

a.f.c.—Automatic frequency control: {1) control of the
frequency of the local oscillator in a superheterodyne
to keep the receiver in tune with a desired station;
(2) control of the frequency of the horizontal oscillator
in a television receiver to keep the horizontal deflec-
tion in step with the horizontal deflection at the tele-
vision studio and thus to keep the picture steady
horizontally.

a.g.c.—Automatic gain control, control of the ampli-
fication of an amplifier so that its output is approxi-
mately constant in spite of variations in the input
signal; especially such control in television receivers
to reduce variations in picture contrast produced by
variations in r.f. signal strength.

a.v.c.—Automatic volume control (a.g.c. used in radio
receivers to reduce variations in sound volume pro-
duced by variations in r.f. signal strength).

choke—An inductance used especially to present a
high impedance to a wide range of frequencies. Filter
chokes are used in rectifier-type power supplies to
remove from the d.c. output hum components equal
to the power line frequency and its harmonics; aqudio-
frequency chokes are used in audio amplifiers and
radio-frequency chokes are used in r.f. and if. ampli-
fiers, to present a high impedance load to a vacuum
tube or to block unwanted signals.

crystal—l. Rectifying crystal, one which passes elec-
tric current more easily in one direction than in the
other and thus can be used to change alternating
current to pulsating direct current; made of such ma-
terials as germanium, silicon, copper oxide, galena,
and carborundum. 2. Piezo-electric crystal, one which
transforms mechanical energy to electrical and vice
versa. Such crystals, made of Rochelle salt or barium
titanate, are used in microphones and phonograph
pickups. When cut to a certain size and shape, a
piezo-electric crystal, usually made of quartz, can be
used as a resonant circuit, to control the frequency of
an oscillator or as a frequency-selective filter.

decibel—A measure of the ratio between two power
levels or of a power level with respect to a designated
reference level. Basically, the number of decibels is
ten times theé logarithm of a power ratio. One decibel
is approximately the smallest difference in sound
power which can be detected by the average human
ear.

db of feedback—The number of decibels by which
inverse feedback in an amplifier reduces its over-all
gain and distortion.

detector—A circuit used to recover an audio or video
signal from a modulated radio signal.

electrolytic capacitor—A type of capacitor in which
the dielectric or insulator is a thin film of oxide
deposited on one aluminum or tantalum plate and an
electrolyte is used between the insulator and the
other plate. This type of capacitor provides a larger
capacitance in a given volume than any other type.
However, except for special a.c. electrolytics, this
type can be used only in circuits where voltage of
constant polarity is applied to it.

elevator—Control surface of an aircraft which requ-
lates its pitch attitude (level, climbing, or diving).
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feedback—Returning part of the output of an ampli-
fier stage to the input of the same or a previous stage.
Negative or inverse (out-of-phase) feedback decreases
the gain and distortion of the amplifier; positive (in-
phase) feedback increases gain and distortion and
may produce oscillation,

frequency response—The relative ability of an ampli-
tier, loudspeaker, or other device to respond to differ-
ent frequencies,

glow plug—A type of internal-combustion engine used
in models, in which starting is assisted by a filament
in the combustion chamber, which is energized by an
external battery,

harmonic distortion—Distortion consistind of addition
to the signal of components whose frequencies are
multiples (huxr}lonics) of the original signal frequency.
It is produced by an amplifier or other device which
is nonlinear (does not give the same ratio of output to
input for all input amplitudes).

heterodyne—A different frequency (beat) produced
by combining two frequencies.

hole—Absence of an electron normally present in an
atom; a positive charge. The action of some tran-
sistors often is explained by referring to movement of
holes or positive charges, rather than movement in
the opposite direction of electrons or negative charges.

microommeter—A meter for the measurement of cur-
rent flow, which is calibrated in microamperes, or
millionths of an ampere.

milliampere—One-thousandth of an ampere.

modulated—Varied in amplitude, frequency, or some
other quality. Radio-frequency signals are modulated
in order to carry signals of lower frequency, such as
sound or picture signals.

multitester—A meter, which is a combination of a
voltmeter, an ohmmeter, and (often) an ammeter.

octal—Designation of one of the standard types of
tube base or the socket to fit.it. The base has eight
equally spaced pins and a centrally located boss,
which is made of insulating material and has a key
to prevent improper insertion of the tube in the socket.
The loctal tube base is similar, except that its pins
are smaller in diameter and the central boss is of
metal and has a groove which fits a one-turn spring
in the socket, to hold the tube.

oscillator—A vacuum-tube or transistor circuit or other
device which produces an alternating-current power
output without mechanical rotation.

plate dissipation—The part of the power applied to
the plate circuit of a vacuum tube which does not
appear as signal outpuf, but is dissipated as heat in
the plate of the tube.

push-pull—An arrangement of two vacuum tubes in
an amplifier so that the input signal is applied in op-
posite phases to the two tubes and the signal outputs
are combined in phase. This arrangement reduces
even-harmonic distortion,
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regeneration—Positive feedback in detectors and am
plifiers. Increases gain and distortion and may pro-
duce oscillation.

saturgte—To reach the maximum possible value of
some quantity, such as magnetization in the core of
an inductor or electron flow in a vacuum tube from
cathode to plate.

servo-motor—A special electric, hydraulic, or other
type of motor used in control apparatus to convert a
small movement into one of grzater amplitude or
greater force.

signal generator—A test instrument providing elec-
trical power substantially similar in amplitude, fre-
quency, and other qualities, to signals found in elec-
tronic equipment.

signal tracer—A test instrument for detecting the
presence of a signal in electronic equipment and,
with some signal tracers, measuring its amplitude,
frequency, or other qualities.

superheterodyne—A receiver in which all incoming
radio-frequency signals are mixed with the output of
an oscillator to produce a heterodyne or beat fre-
quency. The oscillator frequency is variable so that
the beat produced with any desired signal can be
adjusted to a certain frequency. The beat-frequency

signal is fed to a fixed-frequency (intermediate-fre-
quency) amplifier, where greater and more uniform
gain and selectivity can be obtained than at the
original radio frequency

superregenerative—A type of regenerative detector in
which the tendency to oscillation is controlled by a
quenching voltage of ultrasonic frequency which pe-
riodically allows the gain to increase, then reduces it.
The quenching voltage can be produced by the detec-
tor tube itself or by a separate oscillator. This type of
detector has great sensitivity, but poor selectivity.

tone control—1. In a radio receiver or an audio
amplifier, means provided to change the relative re-
sponse to audio signals of different frequencies;
effects which can be produced are treble boost or
attenuation and bass boost or attenuation, 2. In
radio control of models, a system wherein the radio
signal is modulated by audio tones and control s
achieved by keying the modulating tones on and off
instead of keying the r.f. carrier.

v.t.v.m.—Vacuum-tube voltmeter, a voltmeter using
one or more vacuum tubes to increase the sensitivity
of the basic meter movement, so that measurements
can be made in a circuit without drawing much cur-
rent and without disturbing very much the normal
operating conditions of the circuit. May also be a
combination voltmeter, ohmmeter, and ammeter. END

a.c.—alternating current

a.f.—audio frequency

a.t.c.—automatic frequency control
a.g.c.—automatic gain control
AM—amplitude modulation
amp.—ampere

ARRL—American Radio Relay League
a.v.c.—automatic volume control
BCl—interference with broadcast reception
b.f.o.—beat frequency oscillator
cps—cycles per second
c.t.—center-tapped

c.w.—continuous wave

db—decibel

dbm—decibels above one milliwatt
d.c.—direct current

d.c.c.—double cotton covered (wire)
d.p.d.t.—double-pole, double-throw
d.p.s.t.—double-pole, single-throw
DX-—distance

elec.—electrolytic

FCC—Federal Communications Commission
FM—frequency modulation
freq.—irequency

GMT—Greenwich Mean Time

hi fi—high fidelity (of sound reproduction)
hy.—henry

i.f.—intermediate frequency

K—kilo (one thousand)

kc.—kilocycle

M—mega (one million)

ma.—milliampere

me.—megacycle

meg.—megohm

mike—microphone, microfarad
mil—milliampere

m.o.p.a.—master oscillator, power amplifier
mu—amplification factor
ufd.—microfarad

ABBREVIATIONS

uufd,—micromicrofarad

mw.—milliwatt

m.w.—medium wave

PA—power amplifier

p.a.—public address

PM—phase modulation, permanent magnet
(speaker)

pos.—position (of a switch)

pot.—potentiometer

pri.—primary

R-C—resistance-coupled

R/C—radio control

rect.—rectifier

res.—resistor

RETMA—Radio-Electronics-Television Manufactur-
ers Assoclation

rd.—radio frequency

r.mn.s.—root mean square

sec.—secondary

SN—self-neutralizing (escapement)

s.p.d.t.—single-pole, double-throw

spkr.—loudspeaker

s.p.s.t.—single-pole, single-throw

s.w.—short-wave

SWL—short-wave listener

sync.—synchronization

t.—turns (of a coil)

trans.—transformer

TV—television

TVI—interference with television reception

w.h.f—ultra high frequency

v.—volt

v.f.o.—variable frequency oscillator

v.h.f.—very high frequency

VR—voltage regulator

v.t.v.m.—vacuum-tube volimeter

vu—volume unit

w.—watt

wpm—words per minute

xmtr.—transmitter

February, 1955
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Raytheon Manufacturing Co.

BROADCAST ” i 2 Rex Radio Supply........ - “.I108

Richville TV Supply.
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Wayne Scheel, Inc. ............. 000006000
Western Radio Co. ............ 000000000

Succelss Requires Training! (EARN

suzz” AIR CONDITIONING
4 and REFRIGERATION

This g‘rc’éat. modern industry 18 alive with opportunities
for trained men. Installation, maintenance and servic-
ing of home and industrial equipment is a well-estab-
lished, paying trade and business. Now mechanically
inclined men cun get practical instruction in s ‘srle

ELECTRICAL POWER QUIZ
(Answers to quiz on page 115)
Lb 2. a 3. ¢ 4. ¢ 5. a

TECHNICAL QUIZ
(Answer to quiz on page 116)

The resistors are actually connected in
parallel. This can be easily noted by re-
drawing the diagram in a more conventional
manner. The current drain with switch Sl
closed will be 3 amperes.

time at home, plus quick shop practice at U. E.
(founded 1927). .
ImportantFacts FREE-Write today
Find out all about these interesting opportunities with-
out obligation. Send a postcard or short note right now,

UTILITIES ENGINEERING INSTITUTE, Dept. BK-1
2525 SHEFFIELD AVENUE @  CHICAGO 14, ILLINOIS
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/asslired

LEARN code more easily. Free information. Don

Rogers, Ivyland, Pa.

1955 U. S. GOV'T Jobs! Men-Women, 18-55. Start
high as $80.00 week. Qualify Now! 23,000 jobs open.
Experience often unnecessary. Get Free 36-page book
showing jobs, salaries, requirements, sample tests.
Write: Franklin Institute, Dept. Z-23, Rochester, N. ¥,

RATE: 35c per word—minimum 10 words

FOR SALE

RADIO Diagrams $1.00; Television $2.10. Give make,
model. Diagram Service, 672-PE, Hartford 1, Conn.

15 TESTED One-tube circuits 25¢, including “Radio-
builder,” catalog. Laboratories, 328-L Fuller, Redwood
City, California.

DEMA(}NETIZER for small too_ls and watches. Can
also be used to magnetize. Any 110V. a.c. socket.
Rush $3.95. Normnan, 168-74 - 92nd Rd., Jamaica, N. Y.

BARGAIN, Small Electric Motors 110V, ac. Rush
$1.00 each full price. Norman, 168-74-92nd Rd,,
Jamaica, N. Y.

ULTRAVIOLET light. A Must for experimenters,
students of chemistry, photography, amateur detec-
tives, antique and stamp collectors. Amazing! Rush
$1.98. Norman, 168-74 - 92nd Rd., Jamaica, N. Y.

FiFTPiEN assorted—Reslstors, ConderTsers, Kn;bs, 30c.
Trowbridge, 312 West 75th, Chicago 21.

SOUND-Off! Build fully automatic ekectronic brain.
The Musicon cuts out commercials. Lets any radio,
TV play only music! Priceless possession for home,
business, office. Simple, low-cost construction. 2-
tubes. Handsome booklet, schematic, full instruc-
tions Plus special component, $3.50 with order, Free
literature. Norman Electronics Company, P. O. Box
733, Brooklyn 1, N. Y.

GEIGER Counter kits—Save dollars, buy them in
kit form. Include radicactive sample. Send for free
literature. Geiger Counters, Station A, Box 111,
Dept. EP, Hartford 6, Conn.

SOLAR battery converts light into electrical energy.
Lasts indefinitely. Excellent for operating transistors,
5000 microamps maximum output. Only $2.00. Spring-
field Enterprises, Box 54-E2, Springfield Gardens 13,
New York.

WALKIE-Talkie. Build a real wireless two-way port-
able radio-phone for less than $10.00. Plans 50c.
Springfield Enterprises, Box 54-E2, Springfield Gar-
dens 13, New York.

INCREDIBLE! One tube radio receives television,
FM broadcast, CAP and amateurs. Special tube and
diagram only $2.00. Wired assembly $2.00. Springfield
Enterprises, Box 54-E2, Springfield Gardens 13, New
York.

TESTER $1.79, Tests R-TV Tubes, Electrical Appli-
ances, Etc. DMJ Products, Box 1196, Arlington 13,
Virginia.

DIAGRAMS: Professional Model Timers, Counters,
Intercoms, Organs, etc. $1.00 each. List free, Parks,
106 S. E. 57th, Portland 15, Oregon.

INSTRUCTION

HIGH School—no Classes. Study at home. Spare time.
Diploma awarded. Write for Free Catalog HET-4.
Wavne School, 2527 Sheffield, Chicago 14, Il

BUSINESS OPPORTUNITIES

Fast-Seller,
Novelties.

PROFITABLE Home Business. Make
Chenille Monkey Trees, Holiday Flower,
Literature Free. Velva, Bohemia 24, N. Y.

P-I(.’ITUREKQUE Overseas Postcards. Liberal Discount,
Write: Goodall, 68 Joost, San Francisco 12.

TELEVISION Jobs—Names and addresses of com-
panies to contact. $1.00. Fitzgerald, Dept. A-22, 3038
West Wellington Avenue, Chicago 18, Illinols.

INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented, Global
Marketing Service, 1404 Mitchell, Oakland 1, Calif.

MISCELLANEOUS

DETECTIVES—Experience unnecessary. Detective Par-
ticulars free. Write, Wargner, 125 W. 86th, N. Y.

BI}ILB,_B,;)& play your own electronic organ. Jim
ﬁir% 1YVGDEG, 1552 Church Street, San Francisco
, Calif.

TEST Equipment Repair—Kits Constructed and Re-
built. Free information. Bigelow Electronics, Dept.
PE, Beulah, Michigan.

RADIO Television Service Forms Samples.
1210 Dudley, Utica, N. Y.

VIGOROUS Health, Amazing method. Inquire. Solar
Health System, Box 1061-S8, Escondido, Calif.

LEARN Code—Complete electronic equipment and In-
structions—$2.99. Deluxe set two units—$4.99. Mall-
mart-C, Box 92, Paramus, N. J.

“HOW to build crystal sets” and crystal set—$1.00.
Mailmart-gE qu 972, Paramus, New_ ._Jersey.

FREE Condenser and Resistor Code Charts. Largest
stock of parts and tubes in West. We can save you
money. K & L Radio Parts Co., 1406 Venice Blvd.,
Los Angeles 6, Calif.

TUBES—TV, Radio, Transmitting, special purpose
types—Bought, Sold, Exchanged. Send details to B. N.
Gensler W2LNI, 136 Liberty St., New York 6, N. Y.

TOP Dollar Paid for Art-13’s, dynamotors, parts racks
and all other component parts, Write: Harjo Sales
Co., 4109 Burbank Blvd., Burbank, Calif.

Jones,

PHOTO CREDITS
Page Credit
24, 2Bcuecasonceveilasddn ORRadio Industries, Ine.
87T evvenes 0 oo en e meme o e g Y ee SR Fruehauf
ANdfooocooocoo oo s A a e Top Left, Alprodeco, Inc.,
Middle Right, General Electric Co.
B3.cencsontassncoosssssssne s Left, Top to Bottom,

World Radio Labs,, Inc.,

The Hallicrafters Co.,

Barker & Williamson, Inc.

Right, The Heath Co.

Bottom Right, E. F, Johnson Co.
......National Broadcasting Company
Admiral Corp.

A, b5 b s American Electronics Co.
.Bottom, Allen B. Du Mont Labs., Inc.
.. .Union Pacific Railroad Co. & Reeves
Instrument Corp.
OBy a5 Bamsl BT ey 8 e e Bottom, General Electric Co.

$4.95 “Tracer Tips."”
POSTPAID /»
Does job of instruments  assdo
from $15 to $50 e X

February, 1955

TESTS LIVE OR DEAD CIRCUITS UP TO

i NEW Desco CIRCUITRACER — thousands in use by Auto-Lite.boo
endix, General Electric, electricians, servicemen, For alt electrical,
Hi-Fi, redio-TV, automotive, aircraft, marine. Locates grounds, opens, VOLTS!
shorts, Tests tube filaments; plates, screens; vibratars, output voltages, Ind.
- . AC or DC. tnd. through 20 megohms res. Tests your wiring hefore you apply .
COMPLETE KIT power. Wit includes incand. signal light, neon lamp, batteries, 12- pg book <\
Rugged lifetime constr.
ORDER BY MAIL —
FOR C.0.D. ENCLOSE DEPOSIT OF$1 .00

DESCO MFG. CO.. 601 E. WALNUT. PASADENA 1. CALIF.

Dealers inquire

!/
Ironclad money-back guarantee. \\\\

e '~~»."m
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RESISTOR COLOR CODE

The ohmic value of a resistor can be deter-
mined by means of the color code. There are
two standard methods of indicating this value.

In Fig. A, the body (A) and end (B) indicate

more., Values of colors for .(E) FLAT COM'L. TYPES

c 8 D |
(A) (B) the first and second digits of the value while
RETMA COLOR CODE CHART the dot (C) indicates the multiplier to be used.
COLOR VALUE MULTIPLIER  The tolerance of the unit is indicated by the
Black 0 1 end color (D). For example, if the body (&) is
Brown 1 10 green the number is 5: if the end (B) is grey
Red 2 100 the second number is 8. I the dot (C) is red
Orange 3 1000 the multiplier is 100 or two zeros should be
Yellow 4 10000 4504, The resistor is then a 5800 ohm wnit,
Green 5 100,000 g
Blue 6 1.000,000 If the end (D) has no color, the tolerance is
Violet 7 10,000,000  *20%.
Grey 8 100.000.000 In Fig. B, the first two stripes indicate the
White 9 1,000.000,000 first two digits; the third stripe the multiplier;
TOLERANCE CODE ~the fourth stripe the telerance. Thus, if stripe
Gold—5% Silver—*10% (A) is green, (B) is grey, (C) is red, and (D) is
No Color—=+20% silver, the resistor is a 5800 ohm, *10% unit.
CAPACITOR COLOR CODE
MOLDED PAPER MOLDED MICA CERAMIC
Color Multiplier Tolerance Multiplier Tolerance Multiplier Tolerance
Black 1 20 1 2 1 20 r 2.0uufd.*
Brown 10 @ 10 . 10 290p o Zomd
Red 100 100 20% 100 2
Orange 1000 1000 3% (RETMA) 1000 2.5% (RETMA)
Yellow 10,000 5% 10,000 000
Green : 59 (RETMA) 50% or 0.5uufd.*
Blue
Violet
ray 0.01 0.25,.fd.*
White 100% 0.1 10% or 1.0uufd.*
Gold 0.1 <] 0.1 5% (JAN)
Silver 10 0.01 10% *Capacitance
None ZO% less than 10u.fd.
Capacitance is given in puid.
Colors have same values as on MOLDED  PAPER MOLDED  MICA CERAMIC
resistors, except as indicated in TUBULAR RETMA 6 DOT S0 6 COLOR RADIAL'LEAD
tables. Colors (A) and (B) are [ BLACK A& B EB '
for first two digits; (C) is for @ D @50 T oE
multiplier, (D) is for tolerance. 000 -Lo oo J" 5 COLOR RADIAL LEAD
(E) and (F) give vdltage rating FLAT JAN TYPE G0 C G D C
in hundreds of volts; (E) is used .SILVER A B BUTTON SILVER MICA
only for ratings less than 1000 -(n, ==
volts, (E) and (F) for first two 000 G@A ® oLame e DA
digits of ratings 1000 volts or 6 D C Ll 3,53,6,7 _@EEEE—

HABCD
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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS

by i,

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for you in the great Radic-Television-
Electronics industry when you are trained s National
Schools will train you at home!

Trained technicians are in growing demand at good pay
—in manufacturing, broadcasting, television, :ommunica-
tions, radar, research laboratories,home Radio-TV service,
and other branches of the field. National Schools Master
Shop-Method Home Training, with newly adied lessons
and equipment, trains you in your spare time, right in
your own home, for these fascinating oy portunities.
OUR METHOD IS PROVED BY THE SU:ZCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OVER
THE WORLD, SINCE 1905.

EARN WHILE YOU LEARN

Many National students pay for all or part of their train-
ing with spare time earnings. We'll show you Fow you can
do the same! Early in your training, you reczive “‘Spare-
time Work’ Lessons which will enable you to earn extra
money servicing neighbors' and friends’ Rad.o and Tele-
vision receivers, appliances, etc.

Signal Generator Audio Oscillator

National Schools Training is All-Embracing
National Schools prepares you for your choice of many
job opportunities. Thousands of home, portab_e, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cadles are
now bringing Television to more cities, towns, and farms
every day! National Schools’ complete training program
qualifies you in all fields. Read this partial list of opportu-
nities for trained technicians:

Business of Your Own s Broadcasting

Radio Manufacturing, Sales, Service » Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems

Garages: Avto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields.

TELEVISION TRAINING
You get a complete
series of up-to-the-
minute lessons cov-
ering all phases of re-
pairing, servicing and
construction. The same
lesson texts used by resi-
dent students in our
modern and complete Television broadcast studios, lab-
oratories and classrogms!

P-METHOD
HOME TRAINING pTlils

T.R.F. Receiver

FREE! RADIO-TV BOOK

AND SAMPLE LESSON!

Send today for

National Schools’ new,
illustrated Book of Oppor-

You also
receive this
Multitester

uperheteradyne Receiver

LEARN BY DOING

Youreceive and keep all the
modern equipment shown
above, including tubes and
valuable, professional qual-
ity Multitester. No extra
charges.
tunity in Radio-Television-
Electronics, and an actual
Sample Lesson. No cost—
no obligation, Use the
coupon now—we'll
answer by return

airmail.
APPROVED FOR
VETERANS
AND Both
NON-VETERANS Resideni (Illd
Home Study
Check coupon below Courses Offered!

1OS ANGELES 37, CALIFORNIA » ESTABLISHED 1905

INCANADA: 811 W._HASTINGS STREET, VANCOUVER.8.C

GET FACTS FASTEST! MAIL TO OFFICE NEAREST You!

(mail in envelope or paste on postal card) i
NATIONAL SCHOOLS, Dept. R2G-25 |

4000 $. Figueroa Street 323 West Polk Street
Los Angeles 37, Calif, Chicago 7, lIl. I
Send FREE Radio-TV Electronics book and FREE sample |
lesson. No obligation, no salesman will call. I
NAME BIRTHDAY 19 I
ADDRESS. _— e — e I
CITY — — = — ZONE STATE |
[ Check here if interested in Resident School Training ot Los Angeles, l

VETERANS: Give Date of Discharge.
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Again, Two New Leaders Bear a Famous Brand*

We're proud of our name and the twenty years of electronic leadership it
represents. Our brand new communications line is in keeping with the
high standards we have always maintained. Hallicrafters respects the
recognition it has achieved by never compromising quality for price or sacrificing
craftsmanship for mass production. These new models are
the ultimate in precision-built communications equipment.

ol 9. \% @mw%wgq

This new receiver reflects the dependable perform-
ance of 500,000 Hallicrafters radios with basically
this chassis now in the field. Covers Broadcast
Band 540-1650 ke plus three short-wave bands from
1650 kc—32 Mc. Electrical bandspread operates
over large, easy-to-read dial. Headphone tip jacks
on rear and built-in PM speaker. Oscillator for
reception of code signals.

Gray steel cabinet with silver frame trim 12047 x
7" x 7%". Shipping weight 13 Ibs. Four tubes plus
rectifier. 105/125 V. 50/60 cycle AC/DC $49.95

These two new Civil Patrol receivers re-
placing the popular S-81 and S-82 are
over ten times as sensitive, have greater
increased audio power output, and in-
clude an extremely reliable built-in relay
squelch system. This type of squelch
system completely disables the entire
audio system so that not a murmur is
heard from the speaker until a signal is
received making the unit perfect for mon-
itoring of police, fire, taxi, mobile-tele-
ptione, forestry, civil defense. The S-94
ccvers from 30—50 Mc and the S-95 from
150173 Mc. Built-in speaker and pro-
visions for headphones. Gray steel cabi-
net with silver trim panel and red pointer.
124" x7"x7%". Shipping weight approxi-
mately 1214 Ibs. Eight tubes plus rectifier.
105/125 V. 50/60 cycle AC/DC $59.95

Model S-38D

Model S-94 (S-95)
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