
iuementary JANUARY-FEBRUARY 754

Electronics



AMERICA 'S GREATEST VALUES IN SCIENCE LABS AND COURSES!
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You get /Ill the equipment for /Ill the above in ten monthly kits

SEND $1 00 PAY $ ~95 FOR EACH KIT
ONLY TO ENROLL ONLY -. THAT YOU RECEIVE

Take as few as you wish-or get all ten .. . it's up to you!
SOME QUESTIONS ANSWERED

Q. How Is it poss ib le? It seems inc:redible to be able to get all the
equipm ent shown above in just ten kits - at only $4 .95 per ki t!

A. The dire ct-to-you, " no m iddleman", club pla n is just part of t he
answ er. The other key is ABSClub's especially designed mult i-use
equipm ent . For example : the Mic roprojectcr quickly and easily con ­
verts into the Spectroscope, Photo Enlarger and Cloud Chamber
Illuminator . Sim ilarly, the Transit doubles as a Telescope Mou nt.
Such m ulti- purpose design . . . plus club plan economy .. . makes
possible th is all -science program at a price everyo ne can affo rd.

Q. May members choose th e order in wh ich they receive their kits ?

A. Yes. With the firs t kit members receive a li st of th e equi pmen t and
projects contained in each of t he remaining nine kit s. With this
informat ion they are able to cho ose the ki t sequenc e th at best sui ts
the ir particular interest .

Q. Can memb ers get the ir kit s all at onc e in stead of one -a-mon th t

A. Yes. You can get all 10 kits in one shipment fo r $49 .50 (See cou­
pon ). Also you may star t ou t on the Kit -A·Month plan and anytime
you wish you can get the balance of your kits in one shipment .

NO EXPERIENCE NECESSARY - IT'S FUN! IT'S EASY!

NO OBLIGATION-NO RISKI
* You toke only a s many k its as you w ish .

No minimum-you may cancel anytime .* Two weeks approval on each k it you t ake.
You may return any kit for f ull refund .

Send coupon today-get your first k it on its wa y!
...•••• TRIAL MEMBERSHIP COUPON•••••
I AMERICAN BASIC SCIENCE CLUB , INC. I
I 104 Heimann. San Anton io , Texas 78205 I
I 0 I enc lose $1. 00 to enro ll and $4 ,95 for th e f irst kit postpaid. I
I 0 I enclose $1. 00 to enroll . Send first kit COD. I' ll pay COD fee. I
I 0 I prefer to receive all the kits at once . I enclose $49 .50 pay' I
I ment in full for all 10 kits in one shipment, postpa id , I

I~~ I
I I
I ADDRESS I
~ITV AND STATE (P1.EASE PRINT) ZIP COP!J
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10 Reasons why
RCA HomeTraining is

your best
investment
for a rewarding
career
in electronics:

[Transistor experlments
on programmed breadboard­
using oseilloscope.

All courses and programs approved
for veterans under new G.I. Bill.

CLASSROOM TRAI NING ALSO AVAI\,.
ABLE. FREE CATALOG ON REQUEST.

RCA INSTITUTES, INC. Dept. 246·001·0

320 West 31st St. , N:Y. , N.Y. 10001

Canad ians : These same RCA courses
are available to you In Canada. No
postage. No customs. No delay. Your
Inqu iry will be rele rred to our scho ol
In Canada•

9 CONV ENI ENT
PAYMENT PLANS

You can take advantage of RCA 's
convenient month ly payment
plans. There is one to suit your
budget

'10 RCA GRADUATES GET TOP
RECOGNITION

Thousand s of graduates of RCA Insti­
tutes are now working for leaders in the
electronics field; many others have their
own profitable businesses .•. proof of
the high quality of RCA Institutes
tra ining.

RCA INSTITUTES, INC.
Home Study Dept. 245-001 -0
320 West 31st Street
New York, N.Y. 10001

Address

Name

City

You will receive in most career pro-'
grams a valuable oscilloscope. Those
enrolled in the TV Program or courses
receive the all-new Transistorized TV
Reeelrer-e-ereluslre with RCA. (Pieture

Wbe arallable at additional cost.) If Reply Card Is Detached-Send This CouponToday

~--------------_.

Construction 01 "'ultlmeter.

'Career Program begins with the amaz-'
ing AUTOTEXT method.

5 SPECIALIZED ADVANCED
TRAINING

For those working in electronics or
with previous training, RCA Institutes
offers advanced courses. Start on a
higher level. No wasted time on mate­
rial you already know.

6 PERSONAL SUPERVISION
THROUGHOUT

All du ring your program of home
study, your training is supervised by
RCA Institutes experts who become
personally involved in your efforts and
help you over any "rough spots" that
may develop.

7 VARIETY OF KITS, YOURS TO KEEP
At no extra cost, a variety of valu­

able specially engineered kits come with
your program-yours to keep and use
on the job.

8 TRANSISTORIZED TV KIT AND
VALUABLE OSCILLOSCOPE

ACCREDITED MEMBER N.ational Home StudJCouncil

tonstructlon of Oscilloscope.

} l EADER IN ELECTRONICS',
TRAINING

R CA stands for dependab ility, integrity
and pioneering scientific advances. For
over a half centur y, RCA Institutes,
Inc., has been a leader in technical
training.

2 RCA AUTOTEXT TEACHES
ELECTRONICS FASTER, EASIER

Beginner or refresher - AUTOTEXT.
RCA Institutes' own method of Home
Training will help you learn electronics
faster , easier, almost automatically, '

3 THOUSANDS OF WELL PAID
JOBS ARE OPEN NOW

RCA Inst itutes can help you qualify for
a reward ing career if you have an inter­
est in electronics. Every year, thousands
of well paid electronics jobs go unfilled
j l\St because not enough men take the
opportunity to tra in themselves for
these openings.

4 WIDE CHOICE OF CAREER
. PROGRAMS

Select from a wide choice of courses
and career programs ranging from basic
Electronics Fundamentals to advanced
training including Computer Program­
c!Wng and Electron ics Drafting. Each

I 0 Check here if interested in ClassroomTrainingIL ~nOli
Siate Zip
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Dedicated to America's Electronics Hobbyists

SPECIAL MUSICAL CONSTRUCTION PROJECT

'* 31 VibraVox-the all-new solid-state mus ical instrument that defies the Establishment
(it'll grow hair on your earsI) ..-
SPECIAL SWL WINDFALL

'* 62 DXing the Spanis h Main-let your shortwave receiver put you in ports of call even
Old Blackbeardshunned

'* 67 How to Identify Shortwave Stations-it's easy once you're clued-in on the inside
track

'* 79 Tune in the Islands That Aren't-they're here today, gone tomorrow, so log 'em
while they're hot!

36 Big Noise from the Border-the lowdown on XERF, North America's BCB loudmouth

CONSTRUCTION PROJECTS FOR EVERYONE

'* 39 Unicorn-the one-tube superhet they said couldn't be made

'* 47 SonoPulse Timer-you'll get beeps aplenty out of thIs useful darkroom accessory
40 Bucket of Volts-puts good old 117VAC most everywhere

SPECIAL FIX·IT PROJ ECT S AND FEATURES

'* 43 Debug with HI-FET-convert your voltmeter into a solid-state VTVM
55 Pistol Grip Signal Traclng:Gun-great way to bang out the bugs
69 The Third Hand-an ammeter that's just what our HI-FET orderedl

'* 72 8 Steps to Car Tape Player Repair-how to get the most of that
auto cartridge player

*Cover
Highlights

Cover photo
by

leonard
Helcklen

A S OUR LA B SEES IT
65 Realistic Modulaire AM-FM /Stereo Component System
76 Lafayette FM-Stereo Integrated Mi.!sic System

ELECTRON IC FEA T URES
60 A Rose by Any Other Name Is a Job for Super Van-ed­

ucalion on wheels
81 e/e~Basic Course, Part 2-Understanding DC Parallel .

Circuits
99 Absentee Sit·ln-what to do when the flu hits Junior
102 Did You Hear That Star?-pranks computers play

REGULAR DEPARTMENTS
8 OX Central Reporting-news from Moscow's mailbag

10 NewScan-all the fits that's new to print
15 En Passant-it's your move
21 Hey, Look Me Over-goodies, goodies, goodies . • •
24 Literature Library-food for your mailbox
30 Tiny Top ics-our funny page

A UTHORS IN THIS ISS UE
Stan Burrant, Elmer C. Carlson, Steve Daniels-WB2GIF,
Homer Davidson , Herb Friedman-W2ZLF/KBI9457, Webb
Garrison, Don Jensen, Robert E. Kelland, Robert Levine,
Charles D. Rakes, Jack Schmidt, C. M. Stanbury II, Alan
C. Van Dine, Arthur Wh itman, and the ELEMENTARY
ELECTRONICS' Editor ial Staff.
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· TV repair needs you! Now!

Sound too good to be true? We assure
you it is all true, and you can prove it to
your own satisfaction within a few days!
This course can stand up to any TV training
you can get anywhere, at any price and
the cost is incredibly low.

National Electronic Associations agree.
They found the ICS course so thorough, so
helpful, easy-to-grasp that they approved
it for use in their own apprenticeship train­
ing program!

There are six detailed self-teaching texts
here, complete with illustrations and dia­
grams. So effective, so practical, that when
you have completed the first two texts you
should be able to locate and repair 70 per­
cent of all common TV troubles! Black and
white, color.

JANU ARy -FEBRU ARY, 1970

• Andnowyoucan get experttraining
in a matter of weeks!

• Approved by National Electronic
Associations!

• At a costof under$100!

• People are crying for TV service!

This course opens a tremendous future
for you. Full-time, part-t ime, your own busi­
ness. You've got a whole new career to
gain-nothing to lose!

Send the coupon-today!
ICS, Scran ton , Pa. 18515

ICSlnrernational Correspondence Schools
Division of Intel¢------------------­I ICS, Scranton , Pa. 18515 I

I Rush me free informat ion on TV Servicing I I under- I
I stand there is no obligation. I
I Name I
I (please print) I
I Address I

I ~~ I
I I
I State Zip I
I J8509L I________________ a= d
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Build thi exciting
S'chober Consolette Organ

foronly
*$1040.

' Includes
finished walnut

console. (Only$793
If you build your

own console.)
Amplifier, speaker

system, optional
accessories extra.

You couldn't touch an organ li ke this in a store for
less than $laDO -and there never has been an organ
of the Consolelle II 's graceful small size with 22
such pipelike, versati le voices, f ive·octave big-organ
keyboards, and 17 pedals! If you've dreamed of an
organ of your own, to make your own beautif ul music,
even if your home or budget is limited, YOU 'll get
more joy from a SchoberConsolette II than any other
" home size" organ- kit or no kit.

Youcan learn to play it. And you can build it, from
SChober Kits, world famous for ease of assembly
without the !:l1ghtest knowledge of electronics or
music, for design aMlI parts quality from the groW1d
up, and-above all-for th e highes t praise fr om
musicians everywhere.

Send r ight now for the full -color Schober catalog
containing specif icat ions of all five Schober Organ
models, beginning at $499.50. No charge, no obllga.
tl on. If you li ke music, yoil owe yourself a Schober
Organ!

p····fn·························
The~~Organ Corp., Dept. EE-5
43 West 61st Street, New York, N.Y. 10023

o Please send me Schober Organ Catalog and
free 7·inch "sample" record,

o Enclosed please find $1.00 for l2-ineh L,P .
record of Schober Organ music.

NAME _

ADDRESS _

CITY STATE Z1P__

•.............................••
CO OPERATE

W I T H THE ZI P COD E PROGRAM
OF THE P OST O F F IC E DEPA RT M E NT

USE Z I P CODE NU M BERS
I N A L L ADD RE SSES

1%4] SC fENCE PROJECTS::Jlal
I NEW BIOLOG ICAL FUEL CELL

Make Electricity from
Bacteria and Sea Water

'1 F or an o u t etan-t tn e sc teeee P"r'nt·
ec t build th is amulnJ;t' B iolnKlca l
Fuel Cell tha t will be the NavY'S
~er lmpply of t h e fu t u re .

'~ ~:~rnp e~aCi[~~:~ .~Jre:;;~Y w~~~~
, Proj ect su p p li t"l'I sea w a te r ults ,

m a r in e bnc t€'rla cultu re . enu re­
ment , pl a n A a nd t he ory fo r m a k­
in~ a three un it n totcatcat F ue l
Ce ll th a t w i ll ge ne rat e acpeoxt ­
m ate tv 1 . 5 VOltA @ 6 0 m ter o­
a m pe re , Re the Brs t to hulld
a nd do re search w t th th is e xer t ­
ing n ew po w e r sourc e . A scien ce
fni r win ne r .
Bio lOQy-E l ectron ies No . SP 2 0 0
• ••• •• •••• • • • $ 1 4 .9 5 P os t p.l id

I R u sh me FREE catalog o f Science Pr o ject s, 1 am en ­
clo sing 25¢ lor H and ling.
ROWLA B De pt . EE , 3 4S E . Fo rs yth S t . , J ac ks o n v i l le 2 , Fl a.
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GOOf] YOUR MUSIC IN DAZZLING ACTION with

Qf~~
Dramatic New Breakthrough
In ·Aud io-Visual Enjoyment

No w yo u ean have a thrilling JUlyeh ed e lic All 70U need is • li g ht source , If you d OD't

:':h:;~n'~rrlfut8i~s~in°t:c~~~;-w~~~~ ~OOe W:~t p~je;t::i~l: t~~~dba~::t~
you w ant to add se nsationa l " mod" el· All k ind s o f o th er use s too-se t up t o
tec ta . Col ored light b ea m s da nce an d accept motorized eccee sc rf e e, Also avall ­
p ran ce , wh irl and sw ir l In perlect time ab le in 1 5" x1 5 Hx 2 7H Walnut Cabi ne t
w it h the mu . le-ea ch individual note Mo del. T ube Uni t, or 8 " and 1 2 " Sets
c r ea ti n g i ts ow n un iq ue twis t ing, radiat- which Inc lud e en cased 8" or 1 211 Mo tion-
in g shape. Add s a ep ec tacu larfy wild , new di zer, Color Wh ee l an d -Bet of a p ertu re s
d im e n s io n to the world of mu aic an d fo r use with yo u r o wn 36 m m pro ject o r.
e n t e r t a inm en t . Co mbines electron ics, ecf - Large 12" eel pro vid e s fa b ul o u s e ffects
eeee and art with drama t ic r e sulte. At - for commercial a p plications. Or der b y
tache s in seconds to your rad io. tap e stock Dum be r liste d below. Mo ne y-b a c k
r ec o rder . hi -fi , o r s tereo wi th tw o aJligato r gua rantee. Complete information in ne w
c lips . Can be us e d o n s m a ll sc reens . larg e catalolt. If you want additiona l deta ils
w a ll s . I!tage s a nd w hole a uditor iums . Build n o w . send 2 6' in coin for fu ll y illustrate d .
your own ~I U8 i cVi 8 ion· with low-cost Do- 16-page Bookle t No . 909 6EK. "Jnteo d ue -
It-Your s e lf Kit . Loads of f un ! Fast! Easy t t ion t o M us lc Vis ion· . · · • P a tent pend in g .
BO Y' S STARTER KIT •• • • • •••.• • • • •• .• • • • •Stoek No . 7 1 ,09 SEK . $ 6 .0 0 Postpa id
8 " DO ..IT · YOU R SELF KIT • • • . • . • • . .••• • • • • Stock No . 71 ,0 09£ K . $ 2 2 .5 0 P o s tpa id
8 " SE T ( Motiond iz e r , color whlMl , apt!'rtures ) . • Stock No .. 71 ,030 £ K .S45.0 0 Postp a id
12" SET (Same •• above w /larRe r Mot londizer) • Stoek No . 71 .032EK . $57.50 Postpa id
W ALN UT V ENEERED CABINET MODEl . • • • • • . Stock No . 85,181EK . $ 99. 50 F.O.B .
ED M UND 50 0 W att 3 5 mm PROJECTOR .• • • •• Stoc k No. 7l ,OS7EK . $34 .5 0 Po stpa id

Dau.ling . ar ante-garde visu a l etreets. F an ­
tastic ,-ar iety. I ncredibly beauttful . Specia l
J)lcka ge otTer eontatns al1 necessary appa ra ..
tUI;. Create noatl ng. exul odtue , t1en ' burs ts
of color Uke " ~)'mphony of Sph ere s," "T' hro­
mat te Starburs ts ," "C"r)·sta l Xla rburs t. " Fea ­
tures 35mm 500 \\ '. (an cooled nro fect cr -c­
pr oduce s bl ~ Ima ge a t short dis tan ce. Aecent .s
two 9" dla m. wheel s (Dry K ale ldescope &
He xtdcscope ) • 2 cyli nd rica l accessorfes (6"
Colored Cloud & 5" Hextdoscene w /~lx Inte r­
nal mir rored wafls ) . P erf ect for ente rt a lntne,
parties , ph otographs. Complete ins t ructio ns .
St oc k No . 7l .2l2EK • . • •• • $ 7 9 .5 0 Ppd .

Ext remely -ersau te. compect tr des ig ned, hmg
ware ( 3200-40 00 an gstroms ) black light
{ult rav iolet] fixt u re. li as 6-""8It . ll O-\" lam p
with bul lt - Jn Illter-c-e lfmlna tes harm ful short­
e r wave ultraviolet rays , Use to identify mIn­
era ls, Iung f, baeter fa-e-eheck tor s ulfate flaws,
011 and gas leaka ge-perfect for displ ays with
tluore !lcen t pa pe r . pai nt s, cha lk, cra yons. tra ce
powder. I ncl. adjustable alum i n um reflector .
push -pull swit ch, connect ing plug . .\ Iou n t
vert . • hor tz.. or on corne r. 10" L.• 1 ¥.z " \V. •
114" If. .
S tock No . 70,3 64EK . • • ••• $12.00 Ppd.
REPLA CEM ENT B ULB
Stock No. 60. l24EK • . . • •• $ 4 .50 Ppd .

JANU ARY- F EBRUARY, 1970

CATCH THAT STROBE ACTIONI
It' l'l w il d . Specta cu lar etop -ec tf oe IIg htlnR'
t:~ct~h':I I I· ,~~ri~r~l"t)~~~~:h~e~tesb~:
~~~~~'Ie Ts~s:o~~a~Z~~:I-:O~~'Sha~~?e ,E~
2 to 16 ftallhes pe r seeced. CI.a r t ue u e lena
g~C:~60 )~~el~!e 8~:n~Jat~: r~fte~?o;
eo veee 2.000 sq . ft . a rea-eve n In da r k of
nlghl -r lub. RugKM but compact ( 8 " 8Q . ) &
IIghtwfl lght (3 1/. l b . ) . W r lnk le . ftn ts h ll!'d m e tAl
CAtoe . 110.120 V. AC. UL a p proved.
Stoc k No . 7 l, 1 7 4 EK . • • •. • $89.9 5 Ppd.

3-CHANNfL CO LOR ORGAN SARGA IN I
Create tremendous ,·arie ty of unusua l 4£ beau­
ti fu l Jlghtln5: effects with t hi s low-cost top
quallty, 15 0 0 Wa tt un it (5 0 0 W. pe r enannet t.
Cumpa~s with others se nior, fOr twice the

fl~rt~ ~Wi~ol ~Wll~;'efl~~lc~~~~11~a~b.~ec:~
operate ten 1;;0 W. "l'lpots" o r ~oo Xmas
lIKhbl. Uses rt!'JI:' . house current-c-a ttacbee to
au d io so urce w /RCA-type phono plu$t. 5 1;',," x
6 3'4 " x 2 1/2" . 2 1,/2 Ibs . T h e rm al seltloR' p las ­
tic ca se , 6 H . co rd . Ind . eompt , In struct ,
Stock No . 71 ,223EK • • • • • • $ 3 4.9 5 Ppd .

SUPER 6" SPACE CONQUEROR
Sh am the w o n dee s of epaee ex p lo tll t km.
C1\pq h le o f revea ttn a f . ln t I5t llr l"l 01 n e a r ly
13th magnitUde. spli t d ouble s s ta r s se pa r at ed
by I~H!I than I LSE'~ . o r a rc . }o' u ,Lure5 a lu minizeod

fex°"pe.'ii~~ ~~~ ~:~::'~ea~ lti~~::, 78
~:.r8x6~ e~f~:~~V;~ ~6~eT&5V~' lt2ele~e~~
dens . Rarlow to -aouble or triple powe r- ra ek
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S 295-'3~0 models.
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by Don Jensen

o Probably the slickest bit of flimflamery around
today is an interesting little shortwave program
kno wn as Moscow Mailbag. The format of this
weekl y R. Moscow show is deceptively simple­
informal, supposedly spontaneous answers to
listeners' que ries about life in the Soviet Union.
But there is more to Moscow Mailbag than
meets the ear!

Voice and brains behind the program belong
to the dean of Russia's North American Service
announcers, Joe Adamov. Since the stocky
Slav joined the station's staff back in 1940, he
has been more than just another radio voice.
Adamov, it's said , is the real guiding spirit be­
hind Moscow's English programming. He's
cred ited with shaping up the broadcasts by
dumping the old political harangues and Red
Army Chorus records in favor of today's more
listenable fare.

But in Moscow Mailbag silver-tongued Joe,
the friendly answer man, has found the best
showcase for his talents. He delights in fielding
listeners' questions calculated to embarrass the

Here's R. Moscow 's stoff lor its No rlh A merican
Service in a pic snapped back. in 1964. Chubb y
chap in center answers to name 01 Joe Adamov.

U.S.S.R., presumably on the theory that the
"hot" ones are most interesting to U.S . listeners.
His skill is so great, his seemingly frank, com­
mon sense explanations so glib, that it's easy
to miss the fact that he neatly skims over the
stick y points.

Adamov has studied stateside radio tech­
niqu es. His delivery is informal, even collo­
quial, with plenty of "l-witness" personal refer­
ences about himself. His accent is "standard
Ame rican ," no British intonations that make
other shortwave service s sound foreign to our
ears . Joe's amiable, eve ryman style is disarm­
ing and is calculated to make his audience more
receptive to his real pitch.

Moscow Mailbag sounds extemporaneous. But
Adamov's replies are actually well prepared at
least a week before the show. R. Moscow re­
searchers and the Lenin Library staff help, but
the final product is pure Adamov.

Even the sequence of questions is carefully
planned. His female cohort leads off with non ­
controversial inquiries about Russ ian culture,
education, and the life of the typical man in the
street. Halfway through the program, though,
Adamov gets to the political and philosophical
zingers!

On recent programs he has blasted the John
Birch Society, argued that the U.S.S.R. doesn't
promote revolutions abroad, outlined Moscow's
position in the Sino-So viet split, and gamely
tried to explain away a flaw in basic Ma rxist­
Leninist theory pointed out by one of Mailbag's
many listene rs.

Then the wrap-up questions on the IS-minute
program are aga in lightweigh ts, often giving Joe
a chance to inject some humor to leave 'em
chuckling.

Admittedly, the Mailbag's tag line-"You
couldn't do bet ter than write us that letter"-is
a bit much . But if you want to hear a master
propagandist at work, the show is intere sting
listening. It is aired six times each weekend
on various transmitters used by Moscow's North
American Service.

For SWLs living east of the Mississippi I
suggest the transmission at 8:'13 p.rn, EST,
Saturdays (0113 GMT, Sundays) on 15,150
kHz. (T his broadcast, incidentally, comes from
a R. Moscow transmitte r at Minsk.) West
Coasters should listen on 11,850 kHz at
10:13 p.m. PST (0213 GMT, Sundays) .

Tip Topper. There's the American Forces
Radio and Television Service. (Didja know the
old "Armed Forces" designation has been
dropped?) To boost the morale of their overseas
garrisons, the British have their B.F .B.S. Russia,
France, and Canada each have FM outlets for
their troops in Ge rmany. The Dutch, Thais,
Koreans, Rhodesians have special forces pro­
grams for their soldie rs. Fa ct is, it's getting so
that any country with a regiment of troops or
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a leak y gunboat has its own program s for its
men in unifo rm.

From a DX standpoint, one of the better
ca tches is R. Angkatan Udara, the voice of the
Indonesian Air Force. For years it was a
tou ghie in North America but last year a favo r­
ab le schedule change changed that. R. Angkatan
Udara no w is heard on abou t 11,905 kH z
around 1200-1230 GMT. Programming nat ­
urally, is in Indonesian bu t there are plenty of
pop, though old, American records played.

The station, locate d in a Djakarta suburb,
uses a 7.5-kW RCA tr ansm itter and a simple
three-wire dipole ante nna. There's a second
frequency, 2475 kHz, but its 500-watt trans­
mitte r is too weak for stateside reception. Log­
ging reports shou ld be sent to station man ager
Sofyan Alty, R. An gkatan Udara, 51 Djalan
Tjipinang Tjempedak I, Djatinegara, Djakarta ,
Indonesia.
. Unlike most forces broadcasters, R. Angkatan
Udara has commercials, and for a very practical
re ason . Since the Indonesian Ai r Force is tryin g
hard to become self sufficient, a toothpaste ad
or two might just buy an extra gallo n of
aviation fuel.

Bandsweep, 1505 kHz- Remember the island
of An guilla , the mouse that roared back at the
Brit ish lion? No w a Caribbean listener has heard
what seems to be a local service British Forces
Broadcasting Station on Anguilla until 0200
GMT one Sunday. 3315 kHz- This month's
D awn' Patrol Special is ORTF, Fort de France,
Martinique wh ich is heard signing on at 1000
GMT with La Marseillaise, the French national
anthem. 4865 kHz-Brunei Broadcasting Service
at Berakas, Brunei, features Polynesian music
after 1300 G MT . 5040 kHz- The Fre nch speak­
er here, heard evenings, is R. Valparaiso, Port
de Paix, Haiti, not R. Capois la Mort as has
been widely reported. 5047 kHz- The bird chirp
interval signal heard on this frequency at 1329
GMT identifi es R. Republik Indonesia's Djog­
jakarta station. It follows an Indonesian lan­
guage program called Tempo-a-go-go. 9675 kHz
- A Peruvian with English programming? Try
R. del Pacifico in Lima at 0200 GMT. 11,866
kHz-The Voice of African Brotherhood, other­
wise known as the Con go' s R. Lubumbashi, is
logged with English from 1900 to 2000 GM T.
15,135 kHz- After movi ng around a bit, R.
I ran seems to have settled its new, high-powered
tran smitter on this channel.

(Credits: Cesar Objio, Dominican Republic;
Robert Sheperd, Australia; Stanley Cab rai ; Cali­
forn ia; Gerry Dexter, Wisconsin; Del Hirst,
Texas; F. J. Layman, Texas; Carter Scho lz,
N.J.; Sam Rowell, Washington; National Radio
Club; Ne wark News Radio Club; North Ameri­
can SW Association.)

Odd Island. What solid chunk of land on ce
was listed on the British Admiralty rolls as a
naval vessel? Which island has a barren, lunar-
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A crossarm between two aluminu m tower s is
lowered int o place. in one pha se of the
construcfi on o f a substation strucfure for the
Con ema ugh elecfric generating station near Huff .
Pa. A quarter of a million pounds ot li ght -weight
aluminum will be used in the generat ing station
strucfures which is to supply elecf ricity to four
states and the District of Columbia
beginning in 1970 .

Could Make aLotta Beer Cans
A quarter of a million pounds of aluminum

structures will be used in a new electr ic gener­
ating station designed to supply electricity to
four states and the District of Columbia begin­
ning in 1970. The station-presentl y under
constru ction-is located at Huff, Pa., in a
1,750-acre site along the Conemaugh River.

Reynolds Meta ls Company is fabri cating, sub­
assembli ng and furnis hing the substation struc­
tures which range from small stands supporting
various switches and electrical gear to I JO-foot
electrical towers on which the 500,000-volt
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DX CENTRAL REP ORTING
like landscape , but lies just south of the lush
equ atorial belt? Where do radio techn icians sip
duty -free Scotch, but care fully watch their
consumption of water ?

The answer to all three questions is Ascension
Island, a tiny dot in the ocean midway between
Brazil and tropical Africa. For the past few
years it has been the location of the British
Broadcasting Corporation's South Atlanti c short­
wave relay station.

Ascension's history is curious. Discovered
by 16th Century Portuguese exp lorers, it was
first occupied in 1815 by an English naval de­
tachment sent to foil possible attempts to free
the exiled Napoleon from St. Helena, 760 miles
south . For some inexplicable reason, the British
considered the island an honest-to -goodness
man-of-war and christened it the HM S
Ascension.

A cable station was established seventy years
ago, but until an airstrip was blasted out of the
rock during World War II, Ascension remained
well off the beaten track. When the space era
began, the U.S., under a lease arrangement ,
built a long-range missile tracking stat ion.

In 1964, the BBC began building a majo r
relay station. To house the high-powered tran s­
mitters , up went an L-shaped , concrete and
glass structure , its architecture weirdly out of
place amid the black, gray, and red volcanic
rock and clinker outcroppings. But the island 's
location is ideal for rebroadcasting London's
programs to Africa and the Western Hemi ­
sphere .

The station is run by a crew of nearly 30
Britishers and St. Helenians. There are att rac­
tive pre-fab homes, a shop, bachelors' mess, a
dispensary , even a club with pool and tennis
courts. There are no customs duties and the
clima te is health y. Even the common cold is
uncommon on Ascension. But obtaining fresh
water is a bit of a proble m. •
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EASY TO USE, CARRY & STOR~

TWO NEW

screwdriver kits
"

transmission lines will then be dead-ended.
The aluminum structures used in the project

will save long-term maintenance costs because
they are corrosion resistant and do not require
protective coatings or repainting. In addition ,
due to their light weight, they are relative ly easy
to erect.

Operated by the Pennsylvania Electric Com­
pan y when complete, the generating station,
consisting of two identical units, will have the
capacity to light 18 million 1DO-watt light bulbs
simultaneously-1.8 million kilowatts .

XCELITE INC• • 80 BAflK ST., ORCHARD PARK, N. Y. 14127
Send Catalog 166 with information on "Plast ic View"
Screwdriver Kits.

r-- '
I
I
I
I
II name

I address

These neat, extremely compact kits fit hip pocket, tool box,
boat kit glove compartment •. • can also be hung on a
wall. D~rable "Plastic View" zipper case permits instant
identification of tools.

Amber plastic (UL) Service Master handles are shock­
proof, breakproof, have patented spring holding device
that accepts all Xcelite Series 99 blades - lets you add
tools as neededat minimum cos!.

Space saving, single-ended interchangeable blades •••
can be used wi th Xcelite extensions for extra reach.

Build aBetter Rat Trap
An electronic device no bigger than a grain

of rice and concealed in an ordinary electrical
outlet has been developed to "catch" burglars
in a beam of invisible light. The tiny device and
its concealing out let form a new intrusion de­
tection system is a miniature Texas Instruments
TIXL09 gallium arsenide light emitter. The
system, with a range of 75 feet, has bec;n de­
veloped for homes, offices and industnal or
comm ercial areas . It can protect a single door
or window, a row of windows, a corridor, a
vault area, and similar locations.

The system creates a narrow band of infra ­
red energy between a transmitter and a re­
ceiver, each located behind ordinary-looking
wall sockets on opposite sides of the room or
area. An intruder who breaks the beam triggers
an alarm relay, setting off a warning device.
An alarm connection unit remotely installed in

An electronic de vice no bigger than a grain 01
rice is concealed behind the lens in the electric al
socke t at lelt , ready to "catch" burglars in
a beam of invisible light. A tiny, transistor·like
Texas Instruments light emitter beams infra-red
energy up to 75 leet to a receiver hidden in
another outlet across a room or other area.
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a closet or basement con tains the circu itry that
activates the alarm-which can be any stand­
ard bell , buzzer or siren.

During oper ation , the TI semiconductor
emitter transmits pulse-modul ated light to the
receiver. The receiver, a silicon phot o diode
equipped with an extremel y sensitive narrow­
band opt ical filte r to reduce ambient light inter­
feren ce, "recognizes" the special frequency and
accep ts the light beam. Th e filter is not af­
fected by vary ing intensities of ot her types of
light , such as sunlight or interior lighting.

The receiver trip s the alarm relay whenever it
does not receive the proper amount of fre­
quenc y' of light.

If an intru der passes the wall outlets, thus
breaking the infrared beam . the receiver does
not register the modulated light and, therefore,
triggers the alarm relay. Should a burglar at­
tempt to deceive the detecto r by shining a flash­
light with an infrared filter on the receiver, the
absence of the special modul ated beam would
set off the alarm. N o cheating allo wed, Charlie!

Volta ge is applied to the TI gallium arsenide
diode to forward-bias its PN junction . As this
occu rs, it emits infra red energy in a narrow
band arou nd a 0.9 1 micron wavelength. Oper­
ating with a minimum power output of 500 uW,
the TIXL09 emitter is specially designed for
optical communications over a distance.

Dri ven by a flat pack linear integrated cir­
cuit , the minia ture -size diode-onl y 0.170-inch
long and O.IOO-inch wide-operates over a wide
temperature ra nge, consumes a substantially
smaller amount of power than a light bulb , and
will never wear out.
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The Mini-Sentry operates continuously for
at least a year off a sta ndard six-volt dry cell
battery, unlike most detection systems which
depend on 110-volt cur rent. Con stant power
means that property remains under continual
surveillance during extended local power fail­
ures or even delibera te inte rru ption of power.

. The complete Mini-Sentry system, consisting
of the tran smitter, receiver, alar m connection
unit and a specia l adjustment tool , is priced at
about $200. ( Reader inquiries on the Mini­
Sentry should be 'directed to Edwin Bruening,
Laser Systems Corp. , 313 No rth First Street,
Ann Arbor, Michigan 48 103.)

U·Drive-lt
A new lower-priced driver instruc tion system

produced by Raytheon Com pany permits a
teacher to train 50 per cent more students than
is possible with conventional dual contro l cars.
A refinement of earlier models, the Drivotrainer
Mark X is engineered to create an advanced sys­
tem that both small and large schools can
afford. Up to 25 students can be taught by one

Mark X Drivolra iner driv ing simulator (above)
offers lower-priced driver instruction. Up to 25
single- seal . instrumented"cars" can be comb ined
in a mobi le or fixed classroom install at ion.
Students drive in respon se to road and traffic
cond itions pictured in wide-screen color films.
Photo below shows driver's controls and indicators.
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Dept. E-9
Pathfinder School of Electronics

1509 N . Western A ve.
Hollywood) California 90027

We teach you electronics from
the beginning, and then how to pass
F. C.C. license examinations for
your 3rd, 2nd, and 1st class radio­
telephone license-all by hom e
study. This training is approved
under the G.1. Bill. For detail's,
write:

At home, in your spare time,
Prepare For Your

F. C. C.
LICENSE

Brand New!
112 pages of the
best in electronics
equipment.Filled
with amazingbuys.
Special package
buys andmany
exclusive items
you can't get
anywhere else!
Anyth ing in the
book on easy
credit terms,
TOO! t7.7.\
~ V ~9~#i~~~~Q,IO
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3415 WestBroadway _
Council Bluffs, Iowa 51501
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•
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instruct or at the same time at a cost reduction
of 30 per cent per pupil.

Developed by Raytheon Learning Systems
Company of Michigan City, Indiana , in con­
junction with Aetna Life & Casualty, Hartford,
Connecticut, the Mark X will be used in the
Drivotrainer simulator system in high schools
and colleges in the United States and overseas.

The system is comprised of a simulated car
with full operating controls, a 16mm motion
picture projector, and a recorder to monitor
and register student reaction to the Drivavision
films used in the program .

A group of cars is assembled in a mobile or
fixed classroom with a wide screen at the front
of the class. Students "drive" in response to
road and traffic conditions displayed on the
scree n. The color motion pictures, complete
with sound tracks, were filmed through the
windshield of a specially equipped camera car
and show the road ahead from the driver's
position, including views in the rear and side
view mirrors. As they "drive," students are im­
mediately aware of their right and wrong
actions by appropriately paced narration on the
film which asks : "Did you slow down for this
intersection? .. . Did you cover your brake?,"
etc. A feed-b ack system also gives the student
an instantaneous personal reminder.

The electronic cars contain all the basic con­
trols and instruments found in new automobiles,
whether they are furni shed with automatic or
manu al transmission. Push buttons provide an
easy and safe method of disengaging the elec­
trical circuits of one transmission and engaging
the circuits of the other. Printed circuitry with
plug-in modules can easily be repl aced if neces­
sary by school personnel. Motor noise, clutch
"friction point ," and brake pedal "feel" add
realism to the simulators.

The recorder, located at the back of the class,
is electronically synchronized with the projec­
tor and will provide a printed record of any
pre -selected individual driver action when set
for automatic operation. An "instant reader"
panel gives the instructor an immediate indica­
tion of each student driver 's reaction to the
driving situations as they appear on the screen.
As many as 25 cars may be scored simulta­
neously by the recorder.

Sixteen D rivavision films depict a variety of
driving condit ions, including snow and fog,
which allow the students to experience driving
in adver se weather without risk. The films, pre ­
pared by driver education specialists of Aetna
Life & Casualty, also include emergency situ­
ations for advanced students.

The Dri votrainer Mark X system, which in
its simplicity adds a new dimension of reliabil­
ity, requires a minimum of electrical installation
and maintenance. (If you want more informa­
tion, write to Raytheon Learning Systems Com-

..
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pa ny, Route 12 East, Michigan City, Indiana
46360.

The Heat's On
A revolutionary breakthrough in the design

of thermostats for residential and commercial
heating and airconditioning has just been mar ­
keted by Kimco Laboratories, Inc. of Brooklyn,
New York. The new thermostat, called Space­
Temp 100, is portable, wireless and electronic.
It can be easily taken from room to room con­
trolling the temperature wherever it is located ,
Because it gives the exact temperature needed
for any room, at any time, it has many of the
advantages of a multi-zone system. What's
more, it can turn an existing system into a
simulated multi-zone system simply and inex­
pensively.

It works equally well with central heating,
ai.rconditi~~ing, or combined systems; with gas,
oil, electricity and even coal. Standard boilers
heat pumps, hot air and hydro nic systems ali
can utilize the new Space Temp 100.

SpaceTemp 100 consists of two parts. Firs t,
a small portable electronic thermostat that is
complete ly self-contained, and second a re·
sponder unit, also small and lightweight which
is attached to the furnace or air-conditi~ner.

In operation, the Space Temp thermostat
sends an electronic signal to the responder Unit
~t the furnace , or air-conditioner, comma nding
It to produce the exact heat or cool air required.
Then, it automatically monitors the temperature
electronically to make sure it's on target.

Ta~e the Spac eTemp f00 with you and the
tempe!Qt~re you. want f~lIows you. It's exceptionally
effect, ve In helping to fight faulty systems with
uneven tem perat ures. Tak» it from the living
room to the bedroom to the ~itchen, wherever
your act ivity is, and get the exact com fort
you want when you want it.

The SpaceTemp system is so simple: practi­
cally anyone can install it and have it operating
in five minutes. The thermostat itself needs no

. installation, of course. As for the responder
unit-it is fixed to the side of the heat ing or
cooling unit, or simply attached to a wall. Two
wires are attached to the relays of the burner
or aircond itioner and the unit plugged into an
ordinary 110 Volt outlet. It's as simple as that.

Heating or air-conditioning systems that are
causing problems because of uneven heat or
cool 'air may often be updated and problems
solved with SpaceTemp 100. A conventional
thermostat stays on a wall, stuck there. It may
control the temperature right at the wall, but a
bedroom , playroom or garage at a distance
from that wall can be freezing. SpaceTemp, on
the other hand, is wireless and portable. It can
be moved from room to room, guaranteeing
accurate control of the temperature wherever it
is located . It gives you the advantages of a zone
system without the installation cost of a zone
system. Moving a thermostat from one loca­
tion to another is an expensive andtroublesome
project. Usually walls must be broken new
wiring installed and replastering and redecorat­
ing performed. But not with· SpaceTemp 100.
This electronic portable unit can be installed in
a matter of minutes and the old thermostat
simply ignored. Compared to actually moving a
thermostat, the savings are considerable.

Peacetime Red Balling
An electronic central dispatch for the motor

freight manager-which, at the flick of a switch
(Continued on page 106j
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~ Now that we have looked at the elementary
mates and some of the basic winning and draw­
ing positions of the endgame in previous
columns , we are ready to explore the various,
main categories of that final third of the game
-King and Pawn Endings, Knight and Pawn
Endings , Bishop and Pawn Endings, Minor Piece
Endings, Rook and Pawn Endings, Rooks and
Minor Pieces Endings, and Queen Endings.

We start with the King and Pawn Endings,
remembering that Philidor said: "The Pawn is
the soul of chess." Soul and body. These deli­
cate and difficult endings feature the role of
the King and the queening of a Pawn. They
require an understanding of opposition, triangu­
lation, and winning a tempo. They require an
understanding of pawn-formations, exchanges,
and maneuvers, and of which pieces coopera te
best with particular formations. Perhaps most
important of all, these King and Pawn Endings,
in fact all endings, provide a North Star for a
player in the Middle-Game and even in the
Opening.

First , an example of King and Pawn against
King. This position is a draw for two reasons:
The White King is behind (initially to the side)
the Pawn and the Black King can reach the
queening square (Q8) of the Pawn.

(Continued on next page)
Black

White
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1001 BARGAINS IN
SPEA K ERS-PARTS-TU BES-HI GH FIDELITY

COMPONENTS-RECORD CHANGE RS-
Tap. Recorders- Klts- Everyt hlng In Eleclronlcs

1901 McCee Street , Kansas Ci ty , Mis sou ri 64108

A sensible way to protect
(and preserve) your copies of

Elementary
Electronics

A durable, custom-designed Library Case will protect your
copi es of ELEYENTARY ELECTRONICS from dust and wear . At
th e sa me time , it will help you con serve valu able space and
redu ce library ' clu t ter.

Each Library Case has a muscular 9~1%6~IX4li" fra me
tbat can hold 24 issues of ELEMENTARY ELECTRONICS.

In elegant wash able Blue simulated leather, its sp ine Is
embossed wit h 16-k gold lettering for maxi mum legibili ty.
(E ach Librarv Case also includes gold tran sfer 'so you can
prin t tb e volum e and year eacb case contains .) To order,
merely fill in and return th e form below.r-------------------I To: JESSE JONES BOX CORP. I
I P. O. Box 5120, Dept . D, Phila delphia , Pa . 19141 I

I Please send me ELEMENTARY ELECTRONICS 1
Lib ra ry Cases at $3.50 each.' I und erstand thi s price II incl udes postage, packin g and handling. ( ' 3 Library

I
Cases for $10.00, 6 for $19.00. ) My check (or money I
order) for is enclosed, I

I NAME '1
I ADD RESS <PLE ASE PRINT) I
I CITY STATE Z\ p I
I Note: Sat isfact ion guaranteed or money refunded. I
I Allow 3 weeks for delivery

~- -----------------~

Learn of t ~re many money making
ideas and low cost/high profit busi­

nesses you can start in.

INCOME OPPORTUNITIES

75¢

on sale now or write Davis Publica­

t ions, Inc./229 Park Ave. S./New
York, N.Y.. 10003. Add 25¢ each for
postage and handling.
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Black

In the second example, White's King is in
front of the Pawn and the first player wins with .
or without the move.

A stalemate is a draw. It occurs when the
player on the move has no legal move, but is
not in check. It is instructive that in the fore­
going if Black had played 5 ... K-Kl? (in­
stead of following the rule of going straight
back with the text 5 ... K-Ql!) White would
have won with 6 K-K6, K-Ql 7 P-Q7, K-B2
8 K-K7 followed by 9 P-Q8=Q( #).

•

K-K6

WhIte

K-N6 4 P-R6
K-B6 5 K-Bl 1
K-Q5

1 P-R4
2 P-RS
3 K-N 1l 1

Black5 K-QS K-QlI
6 I( -K6 K- Kl
7 P-Q7# K-Ql
8 K-Q6 stal e mate

K-Q3
K-Q2
K-K2
K-Q2

1 P-QS #
2 K-Q4
3 K-K5
4 P-Q6#

WhIte

1 P-K31
2 K-BS
3 K- B6
4 P-K4

K-Q3
K- Q2
K-Ql
K-Q2

5 P-KS
6 K-K61
7 K-B7

K-Kl
K-Ql

Game of the Issue. Frank James Marshall,
1877-1944, was Chess Champion of the United
States for twenty-seven years. He won the title
by decisively defeating Jackson W. Showalter
in a match in 1909 and held it until he volun­
tarily retired in 1936. He was born in New York,
moved to Montreal with his family at the age
of eight, and resided there for eleven years. At
the age of ten, his father, a fairly good player,
taught him to play chess.

Marshail began climbing the ladder almost
immediately. Within a year, he was able to
successfully spot his father a Rook. He soon
began playing at the Hope Coffee House and
then joined the Montreal Chess Club and be­
came its champion in 1894. Two years later,
his family returned to New York and he soon
became one of the top players in the metropoli-

And White queens and wins. With Black to
move, the winning line is 1 ... K-Q3 2 K-B5,
K-K2 3 K-K5, K-Q2 4 K-B6, K-KI 5 K-K6,
K-QI, 6 P-K4, K-Kl 7 P-K5, K-Ql 8 K-B7 'and
the Pawn goes marching in.

And third, King and Pawn against King and
Pawn. This is a composition by H. Rinck, 1922.
With Black threatening White's passed Pawn,
and having his own well-advanced passer, this
is more difficult than it looks; But White just
manages to win because he is on the move and
his King can reach the queening square of the
enemy Pawn (diagram at top of page).

Black's Pawn is blockaded. White's is in the
clear, queens, pro vides the winning material ad­
vantage. White also beats 2 ... K-B5 (instead )
of 2 .. . K-B6) with 3 P-R6, K-Q6 4 P-R7,
P-B7 5 P-R8= Q, P-B8=Q 6 Q-R6# K any 7
QxQ.

lllWm llnlllUllrrrlltllllllll:nlilllllualll:ll lll IlU... IlI_IIIIIIWlllUIlllmnunlllllll lU<I:nUIIlllIIlll11UUUIlUUUlllllllllg

G/? -s, I

I
I
I

• a

j "Your compass cl:V~y; ;o'ints back to' ~amp!" i
. I

IIIllllllDJlllllllllllldlllllllill\ll~IIWIlIIl:llllIilllllllllllllWlalllll6lMlll" -M.+t""."' ''HM! '' rl ...J

Eu:MENTARY ELECTR ONICS



.......,.. ............,. - ~

•

tan a rea. In 1899, he captured the champion­
ship of the famous Brooklyn Chess Club and
was ready for the international arena.

A long , full ca reer, at home and abroad, re­
plete with many successes and failures , began
for Marshall in 1899. In that year, the Broo klyn
and Manhattan Chess Clubs sent him to co m­
pete in the London International Tournament.
Expecting to be in the Maste rs section of the
event , he found to his disappointment he had
been entered in the m inor ha lf of it. Deciding
to play anyway . he went a ll out and won it
with a score of 8Y:z -2 Y:z . Among the numerous
tournamen ts which were to follow, he racked
up firsts at Monte Carlo, 1904, Cambridge
Springs. 1904 (his grea test triumph') , St. Louis,
1904, Sche ven ingen , 1905 , Barmen, 1905, Nur­
emberg, 1906. Du sseld orf. 1908, New York,
191 1, Budapest, 19 12, Havan a , 19 13, Hopat­
cong, 1924. Chicago, 1926, and several Ma rshall
Chess Clu b Cha mpionships. There were many
important seconds , th irds, and fou rth s too ,
among them Paris, 1900, 3rd and 4th, Ostend,
1907, 3rd and 4th, New Yo rk, 1913, 2nd , St.
Petersbur g, 1914 , 4th and 5th , and New York,
1924 , 4th. All thi s was supplemented with
matches, International Team Tournaments, and

Metropolitan Chess League Matches. A lifetime
of che ss!

In 193 1, the Marshall Chess Club was estab­
lished at 23 West 10th Street, New York, N.Y.
It is still there today, a last ing mon ume nt to an
American Champion.

Ma rshall 's style of play made him a grea t
favorite with spectators. It was an attacki ng '
style , abundant with combinations, traps, and
"swindles," providing open positions, desig ned

r-~
I I

I I
I

. .ttJtor I
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Learn more
about electronics this easy way
by mailing the coupon below
EVERY ISSUE of ELEMENTARY ELECTRONICS brings
you easy-to-follow aids for better understanding of theory and
applications of electricity and electronics ... in word and picture
with diagrams that are easy to follow . . •a source of up-to-the­
minute information for everyone interested in electronic s who
wants to increase his knowledge ... followed every issue by
thousands of CBers, Hams, SWLs, Experimenters.

Sd..e MAIL THE COUPON below today and you can save

t o up to $3.50 over the cost of buying copies on the
••t'\ newsstand . .. and be sure you don 't miss a single
v r ~O information-packed issue .. . because the mailman will

S
".. ;;J bring your copy to your door iust as soon as each ts .,. "
~ • issue is off the press. ~:;:.' ''::::'~~,
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~------------ ------------- ~: ' ~I Elementary Electronics, Dept. 176,229 Park Ave.S., New York, N. Y. 10003 rt;?i ;'1"
I I.don't want to miss a slncle Issue. Enter my subscript ion for : ( .~~~ I . /oj.; •~""'. .'._

10 3 years- IS Issues- $I O.OO ' .~•• :-- ~.::: ' .~.. /f
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I newsstand price - . -V
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A Triumph OJ Graphics, .....~ ;;;;,,;,., _
Cartography And.Research...

" ~ Thlsdetalled new inf latable globe lets you pinpoint where Apollo 11
- Astronauts Neil Armstrong and BuzzAldrin f irst walked on the moon.

S o.IO'N ~~M\.~Yl\.t Find the Sea of Tranquility ... the Sea of Serenity ... the Ocean of
"~01" Sorrows... all the places whose names are soon to become bywords

\l\ ~~O ~\\U of the SpaceAge. Spot mountain ranges, waterless seas and craters.

\\.\.\}lA\l\ longitudinal grid to locate every feature-every point that man
e explores.

'.
'APOLLO 11 ASTRONAUTS ARMSTRONG, COLLINS. AND ALDRIN

FOR YEARS A DREAM
... NOW A REALITY!

The inflata ble Hammond Moon Globe is a
generous 13 inches in diameter; constructed
of tough, life time plastic; and most impor­
tant, isexpertly lithographed by Hammond's
own world renowned craftsmen.

Available in Deluxe Illuminated Model,
$16.95, or Standard Model, $12.50

EDUCATIONAL. •. DURABLE .
DECORATIVE .. . DISTINCTIVE .

NAME _

ADDRESS, _

..········TEAR OUT AND MAIL THIS COUPON TODAy!·.······

ELEMENTARY ELECTRONI CS, DEPT. 175
Hammond Map
229 Park Avenue South
New York, N.Y. 10003
YES! Please rush me # Hammond Moon Globe(s} today!
I enclose my check (or money order) for $ to cover:

# lI luminated Model(s} @ only $16.95 ea.
# Standard Model(s} @ only $12.50 ea.

PLUS 75¢ EACH FOR POSTAGE AN D HANDLING

~ , .1

J
i This l~ to guarant , our 100%'

satisfaction with everyHAMMOND i• f ILLUMINATED MOON GLOBE you]
: t bUY, oryou r money refunded in full . :

: ~ HAMMOND INCORPORATED j
CITY STATE ZIP : i Maplewood, New Jersey 1

.............................................. . . .. • ;,; ~ h .~_.' N _- ••••.,. #_~-J
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" This kit sure doesn't look like the
full-co lor picture in the ca ta log ."

for a quick knockout. Although he achieved
many brilliancies with it, too often he found it
did not work against solid, defensive, positional
masters. As time went on he modified it, adopt­
ing a more balanced style.

The foll owin g game is one of Ma rshall's
most famous. The story goes that when it ended
the specta tors 's howered him with gold pieces! '
He had Black and his opponent was S. Lew­
itzky. It was a French Defense and was played
at Breslau, 1912 .

!
1 P-Q4 P-K3 13 B·R3 QR-K1
2 P-K4 P-Q4 14 Q-Q2? B-N51 .
3 N-QB3 P-QB4 15 BxN RxB
4 N-B3 N-QB3 16 QR-Ql Q-B4
5 KPxP KPxP 17 Q-K2? BxN
6 B-K2 N-B3 18 PxB QxP
7 0-0 B-K2 19 RxP N-Q5
8 B-KN5? 0-0 20 Q-R5 QR-KB11
9 PxP B-K3 21 R-K5 R-R3

10 N-Q4 BxP 22 Q-N5 RxB
11 NxB? PxN 23 R-QB5 Q-KN61 I
12 B-N4 Q-Q3 Resigns

Position after 23 •• • Q·KN6

Why did White resign ? Because he will be
mated or will lose a piece. Here is the analysis-

A. If 24 Q-K5 (24 K-RI, QxRP mate),
N-K7 # 25 QxN , Qx RP mate.

B. If 24 QxQ, N-K7# 25 K-RI , NxQ # 26
K-NI (26 BPxN, RxR mate) , NxR 27 Px R,
N-Q7 and Black wins with his exira Knight.

C. If 24 R-QI , QxRP# 25 K-HI , Q-R8 mate.
D. If 24 BPxQ, N-K7 # 25 K-R I , Rx R mate.
E. If 24 RP xQ, N-K7 male.
Marshall said 23 .. . Q-KN6 was the mos t

elegant move he had ever played!

Solut ion to Problem 21 : 1 R-QR8.

If 1 .. . KxR 2 Q-B3 mate. If 1 K-N3
or K-B3 2 Q-N5 mate. And if 1 B-N 3
(on any other Bishop move 2 Q-R6 mates)

2 Q-B3 mate.

JANUARy-FEBRUARY, 1970

Problem 22

ByM. Lipton
Jerusalem Post, 1960

Black

White

White 10 move and mate in two.
Solution in next issue.

News and View s. G ran dmaster Pal Benko
of New York once again won the U.S. Op en
at Lincoln, Neb., with a 9Y.!-2Y.! total. What
else is new?

For an unprecedented ninth time , Mrs. Gisela
K. Gresser of New York won the 1969 U.S.
Women's Championship with a 7 Y.!-1 Y.! score,
a full point ahead of the field.

Kenneth Rogoff of Rochester, N .Y.. a popu­
lar rising star, compiled 6-1 to win the 1969
U.S . Junior Championship. At sixteen, he is the
youngest pla yer ever 10 win the annual event.

The 1969 U.S. Amateur Championship was
held at Philadelphia, Pa .. and Kimbal Nedved
took it with a clean sweep of 6-0.

Nona Gaprindashvili , 28 , Re public of Geor­
gia , USSR, is the Queen of Chess. She defeated
A . Kushnir by 8Y.! -4Y.! to win the Women's
World Championship for the second tim e in
aro~ •
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ou an nowgeta
confirmed&guaranteed

car reservationfrom
NationalCar Rental
in lessthanaminute.

C Not-Caf. R.nt-Co 1969
IACQDClda and througllout the world 11'. TILDENlnt.rNATIONAL

It's not that those other big city car outfits ever mean to
leave you without wheels. It's just tha t at the moment they
promise you a car they have no real way of knowing for
sure that it will be there.
National does. Us country boys from Minnesota now have
Max, the computer. You can call us for a reservation any
time from anywhere in the U.S. toll-free by dialing
800-328-4567. Max knows, at the instant you call, what
cars are available everywhere in the U.S. Before we
guarantee your reservation, we talk to Max.
When you reserve a National Car at any of our locations,
you also know you' ll have your choice of a GM or other
fine make, and that you'll get a fistful of free S&H
Green Stamps.
I t' s your choice: a sincere promise or a National Guarantee.
You can get either in about the same length of time.

We make the customer No.1

From all those otherguys
. . all youcan get isa

• •very sincerepromise.

20 E LEMENTARY ELECTRONICS



ARegular Ball 0' Fire
Want to make your boss happy for Christ­

mas? Here's a new, different kind of table
lighter, oper ated by batt ery. It's called Elec­
tro Match and it's available in black or white
with gold trim . The "ma tch" is a life-time
nylon wick encased in meta l with a sculp­
tured handle. There is no flint to replace; a

Korex ElectroMatch Table Lighter

large fluid reservoi r lasts for weeks, and bat­
teries last for 6 months. Price is $ 19.95 with
a one-year guarantee. Write to Korex In­
dustries, 82 1 Malcolm Rd. , Burlingame,
Calif. 94010.

Keeping Time with Solid State
Here's a solid-state metronome kit, the

TO-I7 , from the Heath Comp any. It's ad-

J AN U ARy - F EBRU ARY, 1970
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Heathkit TD-17 Metronome

justab le from 40 to 210 beats per minute.
You set the desired tempo on a large, easy­
to-read dial and the volume is adjust able by
a control on the back panel. There 's a cha rt
on the bottom that converts tempo in differ­
ent time signatu res to beats per minute. The
TD -17 uses batteries and maintains its ac­
curacy indefinitely. Unit assembles in about
two hours on one small circuit board and is
furnis hed with a cherry-finished cabinet.
Pr ice is a mere $12.95. Write for more in­
formation to the Heath Co., Benton Harbor,
Mich. 490 22.

Hardtop Convertible
With the new EICO Model 443 you can

convert your scope to a curve trac er. This
tran sistor-diode curve tracer makes it pos­
sible for you to obtain direct readout of semi­
condu ctor characteristics on an oscilloscope.
Diode and rectifier cur ves then can be trac ed
include forward voltage, forward current,
reverse current, and peak inverse voltage.
Transistor tests include hyE, hOE' icEo ,

VCE' (sat), and bvcBo • Beta can be read
(Co ntinued on Page 105)

EICO Transistor-Diode Curve Tracer
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"DO-IT·YOURSELF" Plans You Can Build at Home
Select One of These Outstanding "DO·IT·YOURSELF" Plans fo r Your Ned Pr01ect
Here are six interesting "do-it-yourself ' projects chosen for you by Ihe editors of CAR REPAIR.
Each has been selected because of utility value, outstanding design and ease of construction. Pick
your favorite and begin your at-home project today. Use the convenient coupon below.

Only $3.00 each

• easy to build! • save money too! • step-by-step procedures! • fully illustra ted!

No. zn No. 293

No. 331

\

No . 326

AC Transformer Arc Welder No. 320 Scuba Scooter

(pl ease p r int)

Addr ess.; _

Namee -,--,-_ _ .,--,.,-- _

293. MICRO -MIDGET RACE CAR. Designed to mee t
all requ ire ments for compe titi on t ra ck ra cin g sanctio ned
by the Na tional Micro M idget Associa tio n, this litt le
racer (which will h it abou t 55 mp h. o n the straight­
awa y) is the end result of nine years o f experien ce in
building and raci ng micro midgets by W ayne Ison, win­
ner of 48 feature races and two ch ampionsh ips. Th e
cost of mat eria ls for th is car is about $400 in all , includ­
ing a new engine. The same ca r, if you wer e to have it
buill co mme rciall y, would cost from $800 to $1000.
Three she ets of plan s explai n all de tails of construction.

277. ELECT RIC GU ITAR. No t only are electric guitars
mor e versa tile than non -elect ric , they are far easier to
play. Reason why? Because fa r less finger pre ssure is
requ ired an d . thus cho rd and melod y changes can be
made mu ch more qu ick ly an d efficientl y. One excellent
commercial mod el ele ctric costs around $135 new; pro­
fessional m usicians spe nd up to and over $500 for thei r
elec trics--with th is plan you can build an electric gui ta r,
with case, for only $40-$45 for material s. F ull instruc­
tions .

320. SCUBA SCOOTER. W ater is 800 times as de nse
as air-this yo u realize as yo u kick yo ur way through it
in you r diving outfit, usin~ up your air supply in th e
effo rt o f swimm ing . All th is hard work is do ne for yo u
by the Scuba Scoo te r which you ca n build fo r $175 o r
less. The uni t ca n be weigh ted for 3,4 or I pound posi ­
tive buoyan cy und erwat er , so tha t if let go , it will slowly
rise to the surf ace. Co nt rol is automat ic; if yo u grasp
the handle at the switch , the mo tor turns ; if yo u release
it , the motor sto ps.

~------------------,
ENGINE, Dept. 173/DO·IT·YOURSELF PLANS DIV., I
229 Park Avenue South/N.Y., N.Y. 10003 I
Enclose d is ~$ • Please ru sh the Plans I I
have circled . I
$3 ecch 246 277 293 320 326 331 I

I
I
I
I

City Sta te Zi p___ I
All ow 3 -4 w e ek s for 4th c ia .. d e li ye ry . Fo r 1 s t c la ss add I
~~~'eyN~e~'~d:; : S :.ry .::~an:.::;d eSnat~.sf~~t~on50'ouaf:~ te,tJy.c~ t

L ~~~~_~ ~

331 . MARINE CONV ERTED AUTO ENGINE. A sal ­
vaged au to engi ne and some do-it-yourself techniq ue add
up to the least-expensive way of ge tting inbo ard power
for yo ur own runabout, cr uise r or hou seboat . If you 've
shied away from bu ilding or owning an inboard powere d
boat bec ause of the high cost of mar in e engines, yo u'll
find th a t compact auto engi nes converted to marine use
wer e mean t for yo u. Also, the ir simplicity, as co mpa red
to lar ge r and olde r engines, and thei r high hor sep ow er­
to -weight ra tings mak e the m a first choice among per­
formance-minded do- it-yourself boat builder s. The cost
of converting the Ch am pion engine ca me to $185, in­
clud ing $75 for the basic engine and $10 for the trans­
mi ssion , represen ting a savings of ove r $1,000 on a co rn­
par abl e marine engi ne .

326. BEATS WALKIN'. This tot e-all scooter ca n be
made with . an old bike fram e and a used one -lung en­
gine. Add a littl e expert scrou nging and with less than
$40 yo u ca n bu ild one of thes e mile shr inkers for you
and the kids to zip around on. For weekend hunting o r
camping , yo u can carry it in yo ur ca r tru nk as fa r as
yo ur ca r ca n go, th en unload and take off! You ca n
make th is h igh-power , hig h-ra tio sports ver sio n for off­
the-road use, or with hig h pow er and low ratio, 'but
without the load rack, and you have a fast street job.
For street operation it has pneumatic tired whe els and a
top speed of ab ou t 26 mp h wit h a 2'1.> or 3 hp 4 cycle
en gine. The child 's model with semi-pne uma tic tires
and a 10/5 to I d rive ratio, will have a to p spe ed of 10
to 12 mph usi ng a I V, to 2 hp engine .

246. AC TRANSFORMER ARC WELDER. Once you
have used an arc welder in your sho p yo u will won der
how yo u go t alo ng with o ut it. For mak ing new th ings
of me tal or repairing old th ings it has no subs titute.
Th is welder is an A C tran sfo rme r type ra ted at 150
am ps whe n connected to a 220/240V, 60 cycle, single­
ph ase ci rcuit. Maximum output when o per a ted wide
op en is 180 amps at 60V. It will hand le welding elec­
tro des ( rods ) up to and including 3/16 in. dia.• which is
la rge enou gh to weld steel seve ral inches thic k by the
mul tipa ss method . By rearranging two co nnecti ng links ,
the welder can be used on 1I0/ 120V ho use curr en t fu sed
at 30 am ps for use with 1/ 16 an d 3/ 32 in. elec t ro des .
Beca use of the han d-wheel co ntrolle d. mo vable core-

. shunt tr an sformer design. the weldi ng-cur re nt selli ng ca n
be regula ted to a fra ct ion of an ampere throughout the
full weldin g ran ge.
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Potassium
A The substance we now call potash, obtained
in impure form by leaching wood ashes, was
fam iliar to the ancients. Arabs introduced it to
Romans, and from the Arabic name for it a
Latin title, kalium, came into vogue.

Until modern times kalium was considered to
be jan element. Lavoisier ( 1743-1794) insisted
that it is a compound but was unable to sepa­
rate it into its components . That job was accom­
plished by Sir Humph ry Dav y in 1807.

Davy decomposed caustic potash by means of
electrolysis. In the process he discovered that
one constituent is a metallic element-the first
element to be isolated by means of an electric
current.

From the common English name for the par­
ent compo und, potassium came to name the
new substance. Scholars clung to Lat in, though.
So the symbol for potassium is K rather than P.

Metallic potassium proved too reactive to
have any important uses until it was found
ideal for certain kinds of fire bombs. For dec­
ades it was employed chiefly as a component of
fertilizers and as a raw material in manufacture
of soap and glass.

This alkali metal with photosensitive charac­
teristics is now used on cathode s of photo-tubes
when maximum response to blue light is de­
sired. Crystals of potassium dihydrogen phos­
phate have piezoelectric properties important in
funct ioning of sonar transducers.

In addition, the highly reactive metal found
in ashes from the pot plays a major role within
your body. A person without enough potassium
lacks capacity properly to transmit electrical
impulses in nerves plus heart and other muscles.
Dr. Dan Snively, internationally known special­
ist in body fluids, holds that were it not for the
special electro-chemical properties of potas ­
sium, life as we know it could not exist.

Doppler Effect
A German-born mathematician Christian Dop-
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pler lived and died in obscurity. Early in the
1840s, with the advent of the railroad, he be­
came interested in a queer phenomenon. To a
listener by a track, the pitch of an approaching
whistle becomes higher. But as a whistle moves
away, its pitch changes in opposite fashion and
becomes lower.

Sound waves from an appro aching source
must be "shortened," reasoned the scientist.
Those from a receding source must somehow
be "stretched." No one else had ever bothered
to investigate this matter, so it was natural that
the phenomenon should be called the Doppler
effect.

Soon after the name came into vogue astron­
omers found that light also exhibits the Dop­
pler effect. Here, there is a change in color
comparable to the change of pitch earlier no­
ticed in sound waves.

Light waves from a source moving away
from an observer tend to be shifted down the
spectrum toward the red end. Such a "red shift"
indicates that a celestial body is receding. A
"blue shift" means that it is approaching.

It's now thought that all electromagnetic radi­
ation exhibits the Doppler effect. While experi­
mental proof concerning its universality isn't yet
available , the concept has been put to work.
Radar distinguishes between stat ionary and
moving targets, measures velocity of targets
ranging from cars on interstate highways to jet
fighters over Viet Nam by means of the fre­
quency shift between emitted and reflected
radiation.

Tachyon
A Only a few recently published scientific works
include the term tachyon---coined a few years
ago from Greek for "swift." Yet scientists at
Princeton, Indiana State University, and several
major Europe an centers are feverishly hunting
the tracks of tachyons.

Why search for something that has been
named but has never been seen?

Many revolutionary discoveries have come as
a result of testing theoretical ideas. When Ein­
stein announced his Gener al Theo ry of Rela­
tivity, laboratory proof supporting some of its
chief emphases was lacking. But it was Ein­
stein's theory that propelled us into the atomic
age.

Columbia University physicist Gerald Fein­
berg questions Einstein's conviction that the
speed of light is ultimate. On the other side of
the speed-of-light barrier, says he, there may be
strange part icles that can never travel as slowly
as light. To him, "tachyon" seemed just right as
a label for a hypothetical super-swift particle ,
and the name has been adopted by physicists
everywhere. •
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LITERATURE
10. Burstein-Applebee offers a new 116. Pep-up your CB rig 's perfo rm­
giant ca talog containing 100s of big ance with Turner 's M +2 mobile mi­
pages crammed with sa vings includ- crophone. Get complete spec sheets
109 hundreds of bargain s on hi-fi kits. and dat a on other Turner mikes.
power tools, tubes, and parts.
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ELECTRONIC PARTS

* 2. N ow, get th e all-new 512-page,
full y illustrat ed Latayett e Radio 1969
catalog. Discover the latest in CB
gear , test equipme nt . ham gear, tools,
books, hi-fi components and gifts.
Do it new t

*5. E dm und Scientific's new ca ta ­
log contains over 4000 products th at
embrace many interests and fields. It 's
a 148·page buyers' guide for Science
Fair fans.

4 . Olson' s ca ta log is a mult i-colored
newspaper th at's packed with more
bargains tha n a phone book has
Dames. Don't believe us? Get a copy.

1. Allied's cat alog is so widely used
as a reference book th at it' s regarded
as a standard by people in the elec­
tronics industry. Don 't yo u have the
1969 Allied Radio catalog? The sur­
prising thing is that it 's free!

7. Before you buil d from scratch,
check the Fair Radio Sa les lates t ca t­
alog for electronic gear th at can be
modified to your Deeds. Fair way to
save cash.

8. Get it now l John Meshna, Ir :.
new 96-page cat alo g is jam packed
with surplus buys-surplus radios,
DeW parts, computer parts. etc.

140 . How che ap is chea p? Well ,
take a gan der at Co rnell El ectron ics'
latest ca talog. It 's packed with bar­
gains like 6W4, 12AX7, 5U4, etc.,
tubes for onl y 33¢. You 've got to see
this one to believe it !

135. RCA Experimenter 's Kits for
hobbyists, hams, techn icians and stu­
dents are the answer for successful
and enjoyable building. crea ting, ex­
perimenting and learn ing. Find out
for yourself by circling 135 DOW!

106 . With 70 million TV and 240
mill ion radios somebody somewhere
will need a vacuum tube replacement
at the ra te of one a second! Get
Uni ver sal T ube Co:s Troubleshooting
Ch an and facts on the ir S1.50 flat
rate per tube.

11. Now availab le fro m E DI (Elec­
tron ic D istribu tors, lnc.): a cat alog
containing hundreds of electronic
items. EDI will be happy to place
you on the ir mailing list.

6. Bar gains galore , th at's what's in
sto re! Pol y-Paks Co. will send you
th eir lates t 8-page flyer chock-full of
Poly-Paks' new 51.00 electronic and
scientific " blls-dor" paks and equip­
ment.

*23. No electronics bar gain hunter
should be caught without the 1969
copy of Radio Sh ack's catalog . Some
equipment and kit offers are so low,
they look like misprints. Buyinll is
believing.

CB-AMATEUR RADIO
SHORTWAVE RAD IO

102. No never mind wha t brand
your CB set is. Sentry has the cry stal
you need. Same goes for ha m rigs.
Seeing is belie ving , so get Sentry's
catalog today. Circle 102.

146. It may be the first-s-G iljer's spe­
ciality catalog catering to the SWL.
Book s, rigs , what-nots-s-everything you
Deed for your listeniag post. Go G II/er ,
circle 1461

100. You can get increased CB
ran ge an d clari ty using th e " Co bra­
23" transceiver with speec h com pres..
sor-receiver sens itivity is excellent.
Ca talog sheet will be mai led by B&K
Di vision 0/ Dynascan Corpora tion .

141. Newly -designed CB an tenna
catalog by A ntenna S pecialists has
been sectionalized to fa cilitate th e
picking of an antenna or accessory
from a handy index system. Man,
Antenna Sp ecialists mak es the pickin'
easy.

130. BODe up on theCB with the
latest Sams books. Titles range fro m
"ABC's of CB Radio" to " 99 Ways
to Im prove your CB Radio," So Ci r­
cle 130 an d get the facts from Sams,

107. Want 8 deluxe CB base sta ­
tion? Th en get th e specs on T ram '.
all new Titan II-it's the SSB/AM rig
you've bee n waiting fDrl

96. Get you r copy of E. F. John­
son's new booklet, "Can Johnson 2..
Way Radio Help Me ?" Aimed for
business use, the booklet is useful to
everyone.

129. Boy, oh boy-if you want to
read about a flock of CB winners. get
your han ds OD Lafaye tt e's new 1969
catalog. Laiayett« has CB sets for all
pocketbooks .

46. Pick up Hallicraiters' new four­
page illustrated brochure describing
Hallicrafters' line of monitor rece ivers
- police, fire, ambulance, emergency.
weather. business radio, all yours at
the flip of a dial,

4g. H y-G ain's new CB antenna cata­
log is packed full of useful info rma­
tion and produ ct da ta tha t every
CBer sho uld kno w. Get a copy .

l ll . Get the scoop on Versa-Tr on ics'
Versa-Tenna with in stant magnetic
mounting. Antenna mo dels available
for CBers. hams and mo bile units
from 27 MHz to 1000 MHz.

45. CBers, Hams, SWLs-get you r
copy of Wo rld R ad io Labs' 1969 cata­
log. If you're a wirele ss nut or ex­
perimenter, you'll tak e to this ca talog.

101. If it's a CB product. chances
are Int ern at ional Cr ystal has it listed
in the ir colorful catalog. Whethe r kit
or "i red, accessory or test gear, this
CB-ori ent ed company can be relied
on to fill the bill.

103. Squires-Sanders would like you
10 know about their CB transceivers.
the "23'er" and the new "S5S ." Also,
CB accessories that add versatility to
their S-watters.

TOOLS

* 78 . W ant to speed setting of loc k­
nut / screw cont rols ? Xcelite's new
HSC-I inte rchange able hollow-shaft
nutdriver with drilled handle lets you
adjust nut and scr ew simultaneo usly.
Xc ellt e will send Bulletin N 867 on
requ est .

ll8. Secure coax cab les. speaker
wires, phone wires, etc., with Arrow
staple gUD tackers. 3 mode ls fo r wires
and cables from %." to v.." dia . Get
fact-full Arrow lite rature.

ELECTRONIC PRODUCTS
143. Brin g new life to your hobby.
Exciting plans for new projec ts- let
Elec t ronics H obby Shop give you the
dope. Circle 143, now.

*44. Kit builder ? Like wired prod ­
ucts? E ICO 's 1969 catalog takes ca re
of both br eeds of bu yers. 32 pag es
full of hi-fi, test. CB, ham, SWL, au­
tomotive and hobby kits and products
-do you have a copy?

*42 . H eath's new 1970 full-col or ca t­
alug is a shopper's dream. Its 116
pages ar e chuck full of gadgets and
goodies everyone would want to own .
Mostly kit s are sho wn but man y fac­
tory-wired products are available. Get
your catalog tod ay!

144. He ar today the or gan with the
"Sound-of-Tomorrow," the Melo­
Soni c by Wh lpl'an y Electronics. It 's
portable-s-t ake It anywhere. Send for
pies and descriptive literature.

12. C. B . Hanson new Automatic
Control records both sides of a tele­
phone call automatically-turns off
automati cally , tool Get all the details
-todayl

126. Did you dig Delta 's new litera­
ture pa ckage chu cked full of pies and
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LIBRA * Starred items indicate ad­
vertisers in this issue, Consult
their ads for additional in­
formation and specifications.

specs on such goodies as an PET­
VOM, SCR ignit ion system. compu­
te rized auto ta ch, hi-volt age analyzer,
etc.? Ma n, then let Delta know you're
alive! Circle 126 nowl

109, Seco offers a line of specialized
and standar d test equipment that's
ideal for the home experimenter and
pro. Get specs and pnces today.

9. Troub leshooting with out test gear?
Get with it-let Accurate Instrument
clue you in on some grea t buys. Wh y
do without?

145. A lco Electron ic Products has 28
circuit ide as using their remote control
relay. Get l00 -and -one odd jobs done
at home without calling an electrician.
G et all the facts todayl

SCHOOLS AND EDUCATIONAL
*136. You can become an electrical
engineer only if you take the first
step. Circle 136 and ICS will send
you their free illustrated catalog de­
scribing 17 special programs. ICS
also has practical electrical courses
that' ll increase your income.

*74. Get two free books-"How to
Get a Commercial FCC License" and
"How to Succeed in Electronics"­
from Cleveland Institu te of Elect ron­
Ics. Begin your future today!

* 3. Get all th e facts on Progressive
Edu-Kits Home Rad io Course. Build
20 radios and electronic circuits;
parts, tools and instructions come
with course.

142. Radio-Television Training of
America prepar es you for a career­
not a job. 16 big kits help you learn
as you build. 120 lessons. Get all the
facts tod ayI

114 , Prepare for tomorrow by
studying at ho me with Technical
Training Interna tional. Get the facts
tod ay on how you can step up in
your present job.

*137. For success in communica­
tions, br oadcasting and elect ronics get
your F irst Cla ss FCC license and
Granth am School of Electronics will
show you how. Interestin g booklets
are you rs for the asking.

HI.FI/AUDIO

26, Get with today's b1-B jet set.
H. H. Scott sets the pac e with their
fantastic line of audio components,
some in kit form, too l Scot t will send
you all the poop if you circle 261

104. You can' t hear FM stere o un­
less your FM antenna can pull 'em in.
Learn more and discover what's avail­
able fr om Finco 's 6-pages "Third Di­
mension al Sound."

119, K enwood puts it right on the
line. Th e all-new Kenwood F M-stereo
receivers are descri bed in a colorful
booklet complete with easy-to- read­
and-compare spec data. Get your
copy todayl

3D, Shure's bu siness Is hJ·B - ear ­
tridges, tone armil, and headphone
amps. Make it your busin ess to know
Shure !

17, Mikes, speakers, amp s, re­
ceivers-you name it, Electro-Voice
makes it and ma kes it good . Get the
straight poop from E-V today.

99, Get the insid e info on why
Koss/Acoustech's solid-state ampli­
fiers ar c the ra ge of the experts. Col­
orful brochure ans wers all your ques­
lio ns.

TAPE RECORDERS AND TAPE

14. You just gott a get Craig's new
pocket-size, full-col or folder illustrat­
mg what's new in home tape record­
ers--reel-to-reel, cartridge and cas­
sette, you name it! It looks like a
who's who for the ta pe indus try.

123. Your s for th e asking-Elpa's
new "The Tape Recording Ornnl­
boo k. " 16 jam-packed pages on facts
and tips you should know about be­
for e you buy a tape rec order.

31. All the faets abo ut Concord
Electronics Cor" . tape recorders are
yours for the asking in their free 1970
catalog. Portable, battery operated to
four-track. fully transistorized stereos
cover every recording need.

34. " All the Best from Sony" is an
g-page boo klet aescribing Sony-Super.
scope produ cts-tape recorders, mi·
crophones, tap e and accessories. Get
a copy today before you buyl

35. If you are a serious tape aud io­
phile, you will be interested in the
all new Viking Telex line of qu ality
tape recorders.

TELEVISION

*70 . Need a new TV set? Then as­
semble a Heath TV kit. Heath has
all sizes . B&W and color , portable
and fixed . Why not build the nen
TV you watch?

127. N ational Schools will help you
learn all about color TV as you
assemble .their 25-in. color TV kit.
Ju st one of N ational's many exciting
and rewarding courses.

---------------------_________ ~----G
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GET A FASTER START IN THE
COURSE YOU CHOOSE WITH NRI'S
REMARKABLE ACHIEVEMENT KIT
Whenyou enroll with NRI we deliver to your door
everything you need to make a signif icant start
in the Electronics field of your choice. This re­
markable, new starter kit is worth many times
the small down payment required to start your
training. And it is only the start ... only the fi rst ·
example of NRI's unique ability to apply 50 years
of home-study experience to the challenges of
this Electronics Age. Start your training this
exciting, rewarding way..No other school has any­
thing li ke it. What do you get? The NRI Achieve­
ment Kit includes : your f irst set of easy-to-un­
derstand "bite-size" texts; a rich, vinyl desk
folder to hold your train ing material in orderly
fashion; the valuable NRI Radio-Tv Electronics
Dictionary; important reference texts; classroom
tools like pencils, a ball-point pen, an engineer's
ruler ; special printed sheets for your lesson an­
swers-even a supply of pre-addressedenvelopes
and your first postage stamp.

: Whatever your reason for wanting knowledge of
Electronics, you'll f ind the NRI "3 Dimensional"

.method makes learning exciting, fast. You build,
test, experiment, explore. Investigate NRI tra in­
ing plans, find out about the NRI Achievement
Kit. Fill in and mail the postage-free card. No
salesman will call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington, D. C. 20016

Leal'ning
electl'onics
at home
is fastel',

•eaSlel', mol"
intel'esting with new achierement kit

. $ .~, ' ,.

Only NRI offers you this pioneering method of .­
"3 Dimensional" horne-study training in Elec­
tronics, TV-Radio.•. a remarkable teaching idea
unlike anything you have ever encountered.
Founded more than half a century ago~ in the
days of wireless-NRI pioneered the "learn-by­
doing" method of home-study. Today, NRI is the
oldest, largest home-study Electronics school.

, The NRI staff of more than 150 dedicated people
has made course material entertaining and easy
to grasp. NRI has simpli fied, organized and
dramatized subject matter so that any ambitious
man-regardless of his education-can effec­
tively learn the Electronics course of his choice.

DISCOVER THE EXCITEMENT
OF NRI TRAINING

26 ELEMENTARY ELECTRONICS



If you served sinc e
Janu ary 31 , 1955. or
ar e In servic e. check GI
line in pcstage-tree card .

Available Under
NEW

GI BILL

ELECTRONICS COMES ALIVE
AS YOU LEARN BY DOING WITH
CUSTOM TRAINING EQUIPMENT
Nothing is as effective as learning by doing.
That's why NRI puts so much emphasis on
equipment, and why NRI invi tes comparison with
equipment offered by any other school, at any
price. NRI pioneered and perfected the use of
special tra ining kits to aid learning at home. You
get your hands on actual parts like resistors ,
capacitors , tubes, condensers, wire, transistors
and diodes. You build, experiment, explore, dis­
cover. You start right out bullding your own pro­
fessional vacuum tube voltmeter with which you
learn to measure voltage and current. You learn
how to mount and solder parts , how to read sche­
matic diagrams. Then, you progress to other ex·
perimental equipment until you ulti mately build
a TV set, an actual transmitter or a function ing
computer unit (depending on the course you se­
lect). It's the practical, easy way to learn at
home-the priceless " thi rd dimension" in NRl's
exclusive Electronic TV·Radio training method.

SIMPLIFIED, WELL-ILLUSTRATED
"BITE-SIZE" LESSON TEXTS
PROGRAM YOUR TRAINING

Lessontexts are a necessary part of training, but
only a part. NRl's " bite-size" texts are as sirnpll­
fied, direct and well-illustrated as half a century
of teaching experience can make them. The
amount of material in each text , the length and
design. is precisely right for home-study. NRI
texts are programmed with NRI tra ining kits to
make things you read come alive. As you learn,
you'll experience all the excitement of original
discovery. Texts and equipment vary with the
course. Choose from major train ing programs in
TV·Radio Servicing, Industrial Electronics and
Complete Communications. _-----_
Or select one of seven spe­
cial courses to meet spe­
cif ic need s. Check the
courses of most interest to
you on the postage-free
card and mail it today for
your free catalog.

custom trainingkits "bite-size"texts
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by,
Jack

Schmidt

" •• _but, I thought it was dirt
on top of your workbench, •..~"

" That needle happens to be the
antenna from my mini rece ived "

T-OIQMI
3f10.T2

/ ' /.<
/

"You have a 'new stereo on display?"

"Nope, it's not a ring for you,
It's a new mini-mite trcnscelverl"

r.;;T71J~; ;H

IIYes, Chief, we finally found that
outlaw sta tion that's operating mobileI"
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• ibra 0)(
by Charles D. Rakes

VibraVox is the psychedelic
wonder of the age. With it

you thrill all your "be-in" friends,
terrorize and/or frustrate your

neighbors by creating weird discordant
musical sound effects, and,

with persevera nce, you may even
learn to play tunes on it.

Th is odd-ball electronic instrument
is a completely solid-state

device, producing all those unusual
sounds. It can be played by

any member of your family, or for
that matter, by any bystander

brave enough to spread
the fi ve fingers of his left hand over

the five "touch contacts."
The VibraVox's tear-drop shape has

a practical aspect in
addit ion to having an in decorative

appeal. Playing the instrument
is facilitated by providing

ample space to group the five
"touch cont acts" in one convenient

place, and in addition, it
cont ains the balance of the
components comprising the
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.®/®VIBRAVOX

complet e instrument without making it a
bulky piece.

Essentially, the five "touch contacts" make
it possible for the player to cause transistors
to switch circuits for the specific functions
of both tone generation and vibrato when

.playing this creation. The frequency of any
of the tone ranges selected is contin uously
variable, in three stages, from 130 Hz to
over 2000 Hz by manipulating a "shif t lever"
while playing the VibraVox .

Just in case the self-contained amplifier/
speaker combination doesn't have enough
power output to shake the rafters of your
pad, an output jack connected ahead of the
built-in amplifier/speaker lets you feed the

•
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12V

We c b
MJE520

RI9
33K

c
.--_-4!b~ all

MJE520
e

RIG

2N2924 2N3638

RI5
10K

T5

b~1

e
2N264G

RI2
3.3K

RI4
09 250 K

e 2N3638
b

RIO
3.3K

PARTS LIST FOR VIBRAVOX

R5 R8
3.3K 01 3.3K

INI003

R3
47K

R4
250K

e

01
bl 2N264

R2
200

b2

+ CI
100)JF

RI
100

I
I
I, Bl-12-V battery, made of B 1 %-V cells R3--47,000-ohm, %-watt resistor
, IBurgess type 930 or equiv.l R4-2S0,OOO-ohm potentiometer, linear taper
• Cl-l00-uF, lS-V electrolytic capacitor IAllied (Allied 46A1623 or equiv.li 43A6633 or equiv.l RS, R7, RB, R9, RIO, Rll , R12, R13 , R2o-

_:.~ C2-1-uF, SO-V electrolytic capacitor (Allied 3300-ohm, % -watt res istor
43A17B4 or equiv.l . R6-27,000-ohm, % -w a tl res istor

~ C3-o.22-uF, 200-V tubular paper capacitor R14-2S ,OOO-ohm potentiometer, linear taper
i (Allied 43AS 146 or equiv.l (Allied 46A 1620 or equiv.1

,!.....: C4-o.1 -uF, 200-V tubular paper capacitor RlS-l O,OOO-ohm, % -w a tt resistor
(Allied 43AS122 or equ iv.l R1B-l000-ohm potentiometer, linear taper

, CS-o.OS-uF, 200-V tubular paper capacitor with sw itch (Allied 46AS301 or equiv.1
'.; IAllied 43AS121 or equiv.l R19-33,000-ohm, '/,-watt resi stor

C6-2-uF, SO-V electrolytic capacitor (Allied 51-Switch, mounted on R18 (Allied 46AS3S9! 43A6642 or equiv.l or equiv.l
I"., 01-Motorola type 1N4003 silicon diode 2--4-cell battery holder IAllied 18AS904 or

IAIlied price 60~) equiv.l
• J l-Closed circuit phone jack (Allied 16A3467 1-6 x 9-in. oval speaker, 3.2-ohm voice coil
i or equiv.l IAllied 16A3467 or equiv.l
~ Ql, Qlo-GE or Motorola type 2N2646 uni- Misc.-Four l-in. dia. chrome-plated drawer

·.-._....••.1....-: junction transistor IAllied pr ice $2 .101 pulls , one tear-drop chrome-plated drawer
Q2 , Q3 , Q4 , QS-GE npn silicon transistor pull lavailable at Montgomery -W ard), s/. x

type 2N2924 IAllied price $1.S31 9 '/. x 27 in . wood fo r ba se , 6 x 12 x v.-
Q6, Q7, QB, Q9-Raytheon type 2N3 63 8 in. plywood or hardboa rd , three 6 or 29 .in.

~ silicon , pla nex, epoxy tra nsistor legs a nd a ngled mou nting bra ckets , If. - in.
• Ql1 -Motorola silicon power tra nsis lo r type drill rod for shift lever , gear shift knob, 'h -

I Rl ~~~~16~~:hdm~ r;;;.:alt~3~s istor ~n~asP~~:~' ~:~k~;ar:i~~sh;~~dt::.ml~c~~w::
! R2, R17-200-ohm, %-wa tt resistor bolts , nu ts, e tc. I
;'dd'oIl"'llllImllilmllllll1lllll1''''I'''''~IIIII II'lttl... m''''ltllllOlUUUlIII.",mUl1II"",'ul"ItI""' ''''U''''''' '''''' ' ' ''lllmll''''1I1,IUm""" " "" ,,Itllll 'lU"'II11I1'.. '""""lf.I'''''II.... II'''' III I II1I ' ' ' II I ' lI l1' '' '''''. '' ' ' ll ll II l1lU l ll " I I I " " ' I I I I 'I l ti l l tl l l l l l l l >Ul lI l l l l l l l l l l ll ll tl m ,m IlIt tl l l l l l l l l nII I I I I Il I I I I IIIIllIl MII ',,",
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I-'---- - - - - - - - - - - - - - - OVERALL LENGTH 25" - - - - - - - - - - - - - - - - "'\

OVERALL LENGTH 11-1/2"------===-=---l

318" HOLE TO
CLEARPOT .

5-3/4 "

8 -1/2"

Wooden base for Vibr.,Vox is cui from solid piece of * -in.
red wood . You may pre fer some olher Iype o f wood 10 belle r fil
Ihe d ecora ling schem e in your living roo m. Smaller leardrop can
be finished eit her in Ihe same color as Ihe larger one or in a
conlrasling colo r. A mp le room h'Js been provi ded for p lacing
lo uch contaels in a comforlable arrangemenl on le it hand side .

output of the VibraVox to your hi-fi amp
and spea kers. Fri ends. enem ies and inno­

. cent bystanders had better come prepared
- be sure they have ear plugs with them.

The How of It. The tone generator is an

effec ted by electronic switching accom­
plished by finger contact between touch
contacts Tl and T 3, or T4 or T5 .

What happ ens is that bod y resistance be­
tween the fingers touchi ng T 1 and anyone

This oper alin g side view of
VibraVo x shows how a/l con­
trols are convenienlly p laced
to faci lila le play ing the in­
strume nl. Touch key s. mount ed
10 left , are arranged allime
of assembly to comforlably fil
Ihe span o f Ihe player's hand .
Frequency shif l lever, mounled
on right side o f lnsirument ,
has lever exlen d ing 10 le ft.

FET relaxa tion oscillator having th ree ranges
to cover the overall range of the VibraVox.
Th e basic freq uency of each range is estab­
lished by the ca pacity of the parti cular ran ge
capacitor (C3, C4, or C5) switched into the
oscillator circ uit, plus the tot al amount of
resistance that is in the circuit (determined
by the position of the arm of potentiometer
R 14, which is mechanically coupled direct­
ly to the shift lever . Range selection is

of the other touch contac ts cau ses the re­
spective transistor connected to that contact
to conduct, which sta rts the second transistor
connected to it conducting. Thi s, in turn,
causes current to conduct through the base
B I of UJT (Q 10) . Th e junction voltage at
the emitter of this transisto r is clamped al­
most to grou nd and cur rent through the
transistor then decreases and the transistor
is dri ven to cut-off. (Tum page)
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The capacitor connected to the emitter
begins to recharge and the cycle is repeated.
The repetition rate , which actually deter­
mines the frequency of the tone generator
output, is established by the RC time con­
stant (R 14 plus either C3, C4, or C5) , thus
developing an audio voltage at base bl of
QlO, which is amplified by QII and heard
over the speaker. If an extern al amplifier­
speaker is used the audio output at base b1
is fed to the input of the extern al amplifier
combination to which it may be connected.

Output level. power switch, and vibrato
rate controls are mounted in a convenient
place on the under side of the base of the
VibraVox.

By glancing at the VibraVo x schematic
you will note that the group of components
producing the vibrato effect (QI, RI , R2,
R3, R4, CI , Q2, and Q6) make up a sep-

arate oscillator and electronic switcher, iden­
tical in circuitry to the tone generator oscil­
lator and its switchers, except that the RC
time constant values for the oscillator are not
the same in order that they might produce a
much lower frequency output. The vibrato
oscillator frequency range is continuously
variable from 2 Hz to 20 Hz, depending on
the setting of R4. This low frequency signal
modulates the output of the tone generator
oscillator at a rate dependent on the output
frequency of the vibrato oscillator.

Building It. .The complete unit, includ­
ing the batteries to operate the oscillator,
amplifier , and electron ic switching, is mount­
ed on a piece of redwood (or other wood of
your preference) 8\.-2 x 25 x % in. form ed
into the shape of a tear drop. A smaller piece
of ~-in. plywood (or hardboard) cut so that
it's a mirror image of the base tear drop, but

proportionately smaller (approximately 5%
x II \.-2 in.) is made to be placed over the
speaker openings in the base but separated
from it by % -in. high wooden spacers, made
from scraps remaining from the formin g of
the base, shaped to fit the ends of this cover.
Cut and drill all of the holes indicated on the
layout drawings.

The four finger-touch cont acts and the
thumb-touch contact are metal drawer
knob s. The three-tone range and the vibrato
contacts are round metal drawer pulls and
the thumb contact is a tear -drop shaped
metal drawer pull. Before mounting these
touch cont acts be sure they are clean and
free of protective lacquer or shellac used to
preserve the polish of the metal. The touch
cont acts should be located at the left of the
speaker. on the widest part of the base. ar­
ranged to fit your hand comfortably for play­
ing the Vibravox. Solder lugs placed under
the heads of their mounting screws enable
good electrical contact to be made to the
knobs . Power switch, output level and vi-

Bottom view of VibraVox
clearly shows location of
various sec tions of complete
instrument . Oval speaker pro­
vi4es larger cone to improve
overall. response of instrument.
Batteries are easily replaced
by merely slipping old ones
out of carrier and slipping
new ones in. This type of bat·
tery holder makes it easy. All
electronics with exception of
frequency and volume controls
and vibrato rate control i are
mounted on single perf board.

brato rate controls are mounted on angle
brackets fastened to the underside of the
base. The range control (R 14) is mounted
on the narrow end of the base so that the
potentiometer shaft sticks up through the
top of the base far enough to fasten a shaft
coupler to it for joining the shift lever to
the potentiometer shaft.

All the components making up the tone
generator and vibrato oscillators, as well as
the amplifier, with the exception of R4,
R14. R18, 11. SI . the speaker and battery
BI , are mounted on a 61/.t x 4% -in. piece
of perf board . A 2 x 3-in. corner of the
board is notched out to accom modate the
mounting of a metal leg support to the wood­
en base. Three \.-2 -in. spacers are used to
raise the perf board from the base to which
it is fastened to permit wires to pass under
it. We used push pins to mount and con-
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nect the various components on the perf
board . A word of caution : do not overheat
the leads to the transistors and diode or the
electrol ytic capacitors. Excessive heat dam­
ages them. It is suggested . you use an alli­
gator clip as a temporary heat sink when
soldering these, parts, temporarily clipping
it to the lead being soldered. One other
word of caution, be sure you have the tran-

the shaft of the control and equipped with a
gear shift knob at the other end to make it
easy to operate.

Playing the VibraVox. Be seated in
front of the VibraVox, with the larger end,
containing the touch contacts, at your left.
Turn on the power switch, place the thumb
of your left hand on the thumb-touch con­
tact and one finger on any of the range

Hearl of VibraVox
is the electron ic
tone generator and
vibrato generator
shown here. Note
that all of compo­
nents are mounted
on a piece of perf
board . except for
various controls
which are distrib·
uied in convenient
locations on base­
boord. Basic layout
isn't critica l; how­
ever, one shown here
doe s place compo­
nents advantageous­
ly for inferwiring.

sistors properly oriented before soldering
and be sure that polarity of electrolytic ca­
pacitors and the diode is correct. You get
only one chance, so taking preca ution to
doublecheck your wiring before soldering
is well wort h the time spent.

Cut a copper or alumin um disc about 1Yz ­
in. in diameter to serve as a heat sink for the
power transistor .

Batteries are held in two, four-cell battery
holders fastened to the under side of the
base as shown in the 'photos. The unit can
be fitted with three short legs (6 in. long)
for tab le top mounting and playing or with
three long legs (29 in.) to make it self sup­
porting. yet high enough from the floor to be
able to sit in a chair when playing it.

Resistor R14, the frequency shifting con­
trol , is mounted centered on the small end
of the tear drop base. To conveniently
operate the frequency shifting variable resis­
tor a "shift lever" is made from a length
of drill rod, bent at a right angle about 3 in.
from one end and mechanically coupled to
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contacts to develop the tone range desired.
The right hand is used to shift the lever back
and for th to vary the tone generator fre­
quency through its span to achieve the tones
desired. By moving the finger so different
range contacts are touched to select a range
and shifting the tone tun ing lever you will
produce tones that, when properly selected,
will develop a tune. To crea te the vibrato
effect place another finger on the touch con­
tact for the vibrato oscillator (T2) and ad­
just its frequency cont rol (R4) for the de­
sired rate of vibra to. Remember, like any
othe r instrument , it takes practice to play it,
so if a delightful melody is to be produced,
all we can say is practice-practice. In this
age of electronic musical instruments any
electronic devices that produce tones can be
classified as musical instruments. True, some
of the effects from them may appear to some
-listeners to be weird, but for others they cer­
tainly provide a means to satisfy the desire
for pioneering. Why not get your start in
electronic music by building VibraVox? •



Elado Delos, the eng ineer respon sible for Jr.eep ing XERF's transmitt er on the air, is the only operating stafF
member who manages some English. Technical qualify of the station is excel/ ent .
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Since the programming is aimed at rural America , al/
announcements are taped in English. Paul Kal/i nger,
who may be called the station's only staH announcer,
is shown here taping a commentary . The improvised
studio is a converted chicken coop .

XERF waves the flag of religion to

I,you happen to be driving along a dis­
tant highway some evenin g and you're

twirling the radio dial to find a station,
you might pick up a plummy, male bari­
tone saying something like, "Ho w do you
do? How do you do? How do you do?
We're sure glad to have you out there
listening to our program, Gospe l Request
Tim e." Th ere comes the first and, appar­
ently, only requ est- a hillbilly hymn .
Th is is followed by a commercia l mes­
sage that may run anywhere from three
to fifteen minu tes : "I hope man y of you
folks out there will see the light ton ight
and ask Jesus to forg ive them . And I
hop e many of you people who need and
want to qu it smoking will ask us to send
you . . ." Don 't turn the dial. Stay tun ed
in for a while ou t of curiosity. You are
listening to the lar gest commercial rad io
station in existence in N orth America.
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XERF's fransmiffer,'/ocafed jusf over fhe Texas border in
A cuna, Mexico , is rafed af 250,000 waHs, five f imes more
po werf ul than any sfafi on aufhorized by ib« FCC in U.S.

IIEIIUER
hide the crass profitsof commercialism.

by Arthur Wh itman

There's nothing else quite like it on the air .
The widest radio coverage in America does not

belong to any U.S. outlet or even network, but to
Station XERF at 1570 kHz on the AM band. The
station's tran smitter, located near the Texas bor­
der in Acuna, Mexico, is rated at 250,000 watts ,
five times more than the 50,000 the FCC allows
any U:S. station. XE RF operates under its own
rules, sandwiching only a few country and western
tunes, oldtime hymns and rock favorites between
barrages of hard sell commercials.

Watt Powe r. Owners of radio sets in all 50
states and Canada can theoreticaly receive its sig­
nal during its broadcast period from 5 :30 P.M.
to 8:00 A.M ., especially on clear , chill nights
when cool temperatu res soothe the airwaves and
many local stations that might interfere are off
the air. XE RF also reaches halfway around the
world, as frequent letters attest from listeners in
Argentina. New Zealand, Japan, and a dozen other
far away places. (Continued overleaf )
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"Torre Anfena," as if is referred fo by fhe
sfafion's Mexican emplo yes, soars 295 ft .
above fhe deserf , beaming a signal
over mosf of N. America .
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Since almost all of the prog ramming is
taped in English and aimed at rura l Ameri­
can audiences, and since its mailing add ress
is Del Rio, Texas, most listeners have no idea
they are tuned to a Mexican station. XERF
is, in fact , owned by Campania Radijusora
de Coahuila , SA ., a Mexican corporation
that appears, to all intent s and purposes, to
be the property of Arturo Gonzales, a Del
Rio attorney. Go nzales, who is completely
camera shy, allows interviews only in the
role of " legal adviser to the corporation."
Ind icat ions are , tho ugh, that he has been
operating the station and making all its key
decis ions since it went on the air in 1946.
Its manager 's office is in Acun a, and its
295-foot transmitter and the rundown build­
ings housing its transformers and associated
equipment are .in barren desert south of
town. The tran smitte r can be reached only
by roads so nearly impassable that the ten­
mile trip takes about an hour in the ranch
wagon the compa ny operates to shuttle its
six tech nicia ns to and from work. Th ough
its 14 \/2 hou rs of daily programs are almost
entirely in English, nobod y speaks it at the
station, and nobody even really under­
stands it.

Go nzales refuses to discuss the station's
earnings, and no one else seems to know
what they are, but an estimate is possible.
A few years ago, rates were $87.50 per 15­
minute segment of broadcast time, or $350
an hour. With allowances fo r some unsold
air time, that still represent s a tidy annual
gross of abou t 11,6 million dollars. Thi s is
a gross many better known stations would
envy, and the net must be .even more en tic­
ing. Th ere are virtua lly no running expe nses
beyond low Mexican wages (by Am erican
standa rds) for a technical and office staff of
eight , and the cost of genera ting electricity
for the tran smitter.

Cost is Low. Since all broadcast material
is taped , talent costs next to nothing. The
biggest ou tlay now is for a one-hour taped
rock and roll show mailed in daily by Wolf­
man Jack, a Los Angeles disc jockey who
has never seen Del Rio, let alone Acuna.
The only other visible talent is Paul Kal­
linger , whose overr ipe announcer 's voice is
heard at sign on and sign off, and on occa­
sional other spots throughout the bro adcast
period. Once a full-t ime XERF emplo yee,

Kallinger now runs a restau rant in Del Rio.
He tapes the two or three new spots the sta­
tion needs eac h week in a chicken coop he
has conve rted to a studio. Price per tape : $8.

In its halcyon period a few years ago,
XERF did even better than it does now.
Th en it was almost ent irely a mail order
station, huckstering everythin g from potency
pills to insurance, religious trinkets and
bibles. Advertisers paid so much per inqui ry
or order which came directly to the sta tion.
The price for leads and orders range d fro m
25 cent s for patchwork qu ilt pieces to $5 a
lead fro m a Midwestern insura nce company
hustling an all-purpose family policy. With
inqui ries coming in from every state in the
union at the rate of about 20,000 a day, the
station did , by Kal linger's estimate, "right
well, indeed. " . -

The se days, because so many former mail
order items are now sold through stores at
far lower price s, the sta tion's direct mail
order business is way down. Items that don 't
attract more per inquiry money than can be
obt ained from straight time charges are
sloughed off ruthlessly. Also, the spread of
TV has siphoned off some of the steady , at­
home listeners. But XERF still moves
enough peopl e to buy things to satisfy ad­
vertisers. Current mail ord er winners include
genuine simulated diamond rings, stop­
smoking pills, weight reducing pills and, still,
low-cost famil y insurance.

Ha ve Faith. The big money now, thou gh,
goes directl y to the sponsors, man y of whom
are preachers who tape their spiels and mail
them to the station along with a check to
pay for bro adca st time. Some are healers,
like Brother Glen Th omp son, who gets his
mail in Hot Springs, Ark ansas. "That wom­
an down there with arthritis," he screams on
his tape, "send in your req uest. T hat woman
in the kitchen just now who is suffering with
a bad tumor- God wants you to send in
your reque st ! Obey the voice of God in you
by giving me as much as you can, and God
will give back. And if you send in five dol­
lars or more , request the nativity Bible. It
is such a beaut iful Bible, with maroon bind­
ing. . .."

Some of the pitches make even more un­
abashed use of religion . "Friends, is it not
right that I sho uld ask you to support our
work?" asks a Mississippi minister of un­
known credentials. "You write me whether
you 've got money to send or not. But if you
have something you can send to us to help

(Cont inued on page 109)
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UNIEElRN

by Robert E. Kelland

Wa nt to try another construction project that will
provide you with the most for the least?

Like the unicorn, a mythical beast having a single horn
in the center of its forehead , our Unicorn has a single tube
located in the center of its chassis. This single-tube
superhet broadcast receiver has sensitivity and selectivity
that is comparable to superhets having several tubes and ,
when using just a short indoor antenna, will give
reasonable speaker volume on local stations.

Employing one type 6M II Compactron and a IN34A
diode as the only active elements , our Unicorn includes:
RF, oscillator, mixer, detector, and audio stages. In other
words, all the working elements of conven tional multi-tube
or transistor superhet receivers without the higher cost
for several tubes, etc. It' s not a TRF or a regenerative
set, it's a true superhet.

How It Works. The single 6M 11 Compactron. having
two triode and one pentode sections in a single glass
envelope fitted with a 12-pin base, actually is three
separate tubes. VIA, the pentode section, is used as

No kidding,
a complete Superhet
using just one tube!
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RF amplifier, oscillator, and mixer. VI B, one
of the triodes, serves as the IF amplifier, and
VI C, the other tr iode, is the audio ampli­
fier/power output stage of the Unicorn . A
IN 34A diode is the detector.

RF signals fed into the receiver from the
antenna are selected by the tuned RF circuit
(Ll , C3A ) , which inherently doesn't have
the selectivity required to easily separate the
closely spaced AM broadcast stations. The

. superheterodyne circuit effects the higher
selectivity by developing a narrow band sig­
nal to be amp lified by the IF stage, which
is tuned to a specific frequency. (455 kHz
in the Unicorn) . The local oscillator signal
is mixed with the bro adly tuned RF signal
and produces a resultant (heterodyned ) nar­
row band signal which is fed to the IF am­
plifier. The sharply tuned IF transformer
(T I) reject s all but the narrow band hetero­
dyned signal and feeds it into tube VI B.

Front view of the Unicorn shows clean lines ana
simple panel layout. No attempt was mad» to pro­
viae on arf istic masterpiece, just a utilitarian layout.

When the RF section of the receiver is
tuned to a station, the oscillator is also tuned
because both tuning capacitor rotors are on
a common shaft. This is commonly called
oscillator tracking. This ensures the hetero..
dyned signal will always be at 455 kHz, the

40
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Rear view of chassis shows locati ons of the various parts on the top of the chassis pan . A simple right
angle bracke t is usea to mount L1 to the chassis. If can be mad» from aluminum channel '/2 x '/2 -in.
IF transformer 11 tun ing slug is be ing aaj ustea for maximum signal. Use a plastic tuning tool for this.
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working frequency of the IF transformer.
The 455 kHz amplified output signal of

the IF stage is detected by diode Dl and the
audio portion is extrac ted and fed to the re­
maining triode section where it is amplified
and fed to the speaker so it can be heard.

The Unicorn contains its own 117 VAC
power supply. The 6.3 vAC for the 6M11
filament is obtained from the low voltage
winding of power transformer T3 . Direct

current for the receiver is provided by the
packaged bridge rectifier D2 and filtered by
capacitors CIIA and CIIB and resistor R7.

Let's Build It. The complete receiver,
with the exception of the speaker, is built
in and on a 5 x 7 x 2 in. aluminum chassis.
The speaker is mounted on the front panel,
which is a 6 x 7 x ;la.-in. sheet of aluminum.
We didn't attempt to make the front panel
an artistic masterpiece. You may want to

PARTS LIST FOR UNICORN
Cl , C2, C4, C7-47-pF, 1000-V ceramic disc Rl-47,OOO-ohm, Y2-watt resistor

capacitor ILa fa yelle 32T0160 or equiv.l R2-470,OOO-ohm, V2-watf resistor
C3A, C3B-2-gang variable capacitor, front R3-2 ,200,OOO-ohm, V2-watt res istor

section 10.5-pF to 365-pF, rear section 7.6- R4/51-1 ;000,OOO-ahm patentiomeler, audio
pF to 132-pF (Lafayette 32T11 01 or equiv.l loper, with sp sl switch

C5, C9-o.01-uF, 600-V ceramic di sc capad- R5-3,300,OOO-ohm, V2-watt reslslor
tor (Lafoyette 33T2337 or equiv.l R6-1 SO-ohm, V2-watt resistor

C6-5-pF, 1000-V ceramic disc capacitor (La- R7-1000-ahm, V2-watt resistor
fayette 32T0147 or equiv.l 51-ParI of R4

I C8, C12-0,OOl- , 1000-V ceramic disc capac- Tl-IF Iransformer, 455 kHz (Lafayette 32T-
itor (Lafayette 33T2311 or equiv.l 0946 or equiv.1

i,l ClO-25-uF, 12-V electrolytic capacilar lLa· T2-Universal output transformer (Lafayette
fayette 34T8502 or equiv.l 33T7503 or equlv.l

i CllA, Cll B-30-30-uF, 150-V electrolytic T3-Power transformer, 117-VAC prl., 125•
._..-11 capacitor (Lafayette 34T7672or equlv.l VAC@15mAsec.,and6.3-VAC

Dl -1N34A diode @ 0.6 A sec . (Lafayette 33T3405 or equlv.1
i D2-Bridge rectifier, 400 PIV working volt , VIA, V1B, V1C--GE type 6Mll Compactron '
'_t.-,I 1.5 A, 280 VRM5 (Erie FWR3004A or multi-section tube

equiv.l 1-5 x 7 x 2-ln. aluminum chassis (Lafayetle
Jl-Bind ing post (Lafayette 99T6121 or 12T8195 or equiv.1

! equiv.l 1-Campactran socket (Lafayette 33T8701 or
I Ll-High Gain Loapstick antenna call for use equlv.1 I
f w ith 365-pF variable capacitor (Lafayette 1-4·ln. PM speaker, 3 .2 ohm V.C. (Lafayette I'

I

:.i 32T4106 or equlv.l 99T6268 or equiv.l
• L2-Unlver sal oscillalor coil (Lafayette 34T- 1-AC line cord (Lafayette 12T3901 or equlv.1 I

8704 or equiv.l Misc.-Hardware, hookup wire, solder, knobs, • '
L3-2 .5 -mH RF choke (La fa yette 32T5118 or perfaraled melal 1/16-ln. aluminum sheet, J"I equiv.l grommels , lie strip, etc .

~ 1III__llllllUlIlIlI"'IIII1l__IIIIlIUIIIIlII_IIlHI__I'_ltIllIlU"IIIIIlIIlIUl'IIIlUIII1I~lIUIllUlfIllIJllllU"U_''''''__''''''-_ _ .......
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~ake yours more attractive by restyling the
dial plate and/or the speaker grille.

We made our speaker grille by punching
four % -in. holes in the simple pattern shown
in the photo, using a standard chassis punch,
and backed them up with plain perforated
metal to prot ect the speaker cone. ( It was
all we had in the stock pile at the time we
built Un icorn .) We made the dial plate by

\ lettering a 1% x 2% in. piece of while plas­
tic sheet in black letters for the tuning cali­
bration points.

It is suggested that for best results you
follow our layout as detailed in the photo s,
to maintain short leads where we found them
necessary, and to advantageously position
parts for ease in wiring and to reduce inter­
coup ling problems.

All of the major components with the ex­
ception of T3 and D2 are mounted on top
of the chassis. T3 is mounted on the left
front apron inside the chassis. Bridge recti­
fier D2 is also inside the chassis mounted on

a 5-terminal plus grounding lugs at each end
tie strip. .

Potentiometer unit R4/S1 is centered on
the front apron inside the chassis with the
control shaft protruding out front for the
control knob . The antenna coil (Ll ) is
mounted on top of the chassis by employing
a small right angle bracket.

After all wiring has been completed,
double-check it for accuracy against the
schematic before insert ing the power cord
into an outlet and turning on the power.

Alignment. Now that you are reason-
. ably certain that you have wired up the set
correctly, insert the Cornpac tron in its
socket, turn on the receiver, and allow it to
warm up a few minutes before starting the
alignment. The first step in aligning is to
tune IF transformer (Tl) to 455 kHz. To do
this accur ately, feed a 455 kHz modul ated
signal from a signal generator to the grid of
VIA (pi n 2). Temporarily short out the
oscillator tuning section (C3B) of the two­
gang variable tuning cap acitor. Adjust the
tuning slug of Tl for maximum signal level
at the speaker. It's preferable to use an out-

(Continu ed on page 109)
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Botto m view of chassis with all components located on the underside identified . If is suggested that
you follow this layout in order that all leads will be as short as possible and you'll have a minimum
amount of wiring. In most cases the parts are wired from point to point with their lead s.
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this be the case, then, the voltage divider
design criteria is changed by our YOM act­
ing as a shunt to the volta ge divider resist­
ance.

To prove th is theo ry we borrowed a
vacuum tube voltmeter ( VT VM) and made
the same test. This time the voltage at point
A read exactly + 15V, the correct voltage
for wh ich it was designed. The mo ral of this
is tha t a YOM cannot be dep ended upon for
accurate volt age readings on low-imped ance
cir cuits. .

H ow do es one overcome this? By spend­
ing $30 to $50 or mor e for a com mercially
manufactured VT VM . or else, by build ing
our HI-F ET voltme ter fo r abo ut $20 (de­
pending on ho w man y of the part s are al­
ready on hand in the sur plus parts box in
you r shop ) . In addition to acquiring a mos t
useful and nece ssary piece of test equipment
you will have gained experi en ce in bu ilding
and ca librating test equipment.

What Makes It Work? The HI-F ET

Just a little of your
time and money will
produce an instrument'
th t is big 011 utility

•

onsidered
echnicians
re ason . Its
e means to

make acc ura te measur ments voltage and
current on most cir cui , as w I as resistance
measurem ents, that w uld re uire many sep- .
ara te meters if the M w s not ava ilable.

You mu st have ted t at we said: "on
most cir cuits." Le con der the diagram
for a voltage divid ~ eire It in the outpu t of
an oscillator type ower upply, This voltage
divider ha s been esig d to deliver + 15V
at point A; how er, r YOM doe sn 't read
+ 15V whe n c nee d to this point. Why
do esn 't it?

Think abou
is a 20,000­
when it is set
sistance is a
probability
sista nce is
sistance of
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circuit was evolved from an old circuit for a
VTVM emplo ying a pentode vacuum tube.
We substituted a general purpose n-channel
FET for the pentode and changed the values
of resistors and capacitors to meet the de­
sign parameters of the FET.

The FET (field effect transistor) conducts
in the drain (d) to source (s) path when
no gate bias is present. If you consider a
channel through the FET and RII as one
voltage divider, and R13, R14, and RI5 as
a second voltage divider , it should be ap­
parent that at some point along the resistance
of RI4 the voltage will be the same as that
at the source (s ) of the FET. Meter MI ,
acting as a voltmeter connected to the arm
of R14 , will indicate zero voltage at this
specific point along R 14's total resistance
since there will be no voltage difference .

When a voltage is applied (the meter is
measuring a point in a circuit) to the input
of the HI-FET the gate of QI is biased into
conduction and the source (s) becomes more
positive because of the increa se in current
of the transistor. Meter M I will now indicate
a voltage proportional to the voltage drop
through the resistors of the voltage divider
on the input of HI-FET that are being used
for the range being used for the measure­
ment. The total input resistance of the series
string of RI through R9, which makes up
this divider is a constant 22.2 megohms ,

therefore, the loading it presents on any
circuit under test is minimal. Capacitors Cl
and C2 serve as filters to prevent stray volt­
ages from upsetting the readings.

How To Make One. We housed the HI­
FET in a 6 x 5 x 4-in. mini-box. You may
prefer a sloping front meter box or a molded
plastic box similar to those almost univers al­
ly used by manufacturers of test equ ipment.
Before settling on the size of the box you
use to house your HI- FET, select a meter
size of your preference or budget. F irst cut
a hole just above the center in the fro nt
panel to fit the meter and then drill all other
holes for mounting the range switch, on -of}
switch, zero adjusting pot and the input bind­
ing posts or jacks on this panel. Although
the physical layout is not critical, if you fol­
low the one we used, as shown in the photo s,
you will find that wiring will be simplified.

We mounted the FET, resistors R IO, Rll ,
R13, and R15, and capacitor C2 on a small
piece of perf board that is held in place
under the positive meter termin al. Poten­
tiometer R 12 is mounted on a brack et be­
hind the panel since it is seldom re-set after
the initial calibration, unless the battery has
to be replaced. Potentiometer RI4 and
switches S I and S2 are mounted on the front
panel as are input connectors J I and J2.

Both of these input jacks are insulated
from the front panel. The metal cabinet has
not been grounded to the circu it ground pur­
posely so that negative voltages can be meas­
ured just by reversing the test leads in the
input jacks without having to consider the
possibility of shorts occurring should the
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B1-9V transistor radio type battery (Ev- R10-1,000,000, '/. -watt resistor
eready #216 Dr equiv.1 RII--47,OOO ohm, V.-watt resistor

CI-o.04 Dr 0 ,05 uF, 1.6 kv ceramic disc R12-S000 ohm linear potentiometer (Mallorv
capacitor type UI4 Dr equiv.l

C2-o.003 uF, 1.0 kv ceramic disc capacitor RI3-S 1,000 ohm, Yo-watt res istor
JI-Red, Insulated jack for banana plug and R14-2000 ohm linear potentiometer (Mal-

phone tip (Lafayette 32E64843 or equiv.l lory typeU6 or equiv.l
J2-Black, insulated jack for banana plug and 51-II position, sp, non shorting ,otary

phone tip (Lafayette 32E648S0 or equiv.l switch lCentralab type 1001 or equiv.l
MI-o-SO uA microammeter (Lafayette 99T- S2-Spst toggle switch, 3a-2S0V

50429 or equiv.l (see tntl I-Battery connector (Cinch-Jones type SO Dr
QI-General Electric type FET-I fleld effect equiv.l

: transistor I-Battery holder lKeystone 203P Dr equiv.l
i_: RI-2,200,OOO ohm, Yo-watt resistor 1-6 x 5 x 4 Mini-box IPremier PMC 1007 or
:: R2-IO,OOO,OOO ohm,S % resistor ] equiv.l
• R3-8,OOO,OOO ohm , 5% resistor I-Set test leads lH.H.Smith type 610 or
~ R4-1,OOO,OOO ohm,S % resistor equiv.) Isee text)

__.1 RS-800,OOO ohm, 5 % resistor See text
R6-100,OOO ohm,S % resistor Misc. Hardware, hookup wire, solder, perf

• R7-80,OOO ohm, 5 % resistor board, flea clips, press on letters for mark-I R8, R9-10,OOO ohm , '/0-watt resistor Ing panel, right angle bracket, etc.
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cabinet of the H I-FET touch the cha ssis of
the unit und er test. Of course, if a plastic
cabin et and panel are used this problem is
solved automatically.

We mounted the I % precision resistors
R2 thro ugh R9 directly to their respective
contact points on the range switch (S I ) .
They are self supporting and are very easily
mounted in this manner. You ca n of course,
if you prefer, mount them on a separa te
piece of perf board and wire from the board
to the switch co ntac ts. Since the accuracy
of readings is entirely depend ent on the
value of these resistor s which make up the
input voltage divider , we strongly recom­
mend that if you can procu re I % resistors
by all means do so, as the additional cost
should be well wor th it to you. Since we
could not locate a rea dily available source
for I % resistor s, parti cularly for the high
resistance values required for R2 through
R5, we have listed 5% 'resistors in the Parts
List. The se are easy to obtain and can be
found in most suppliers' invent ories.

Wire up the va rious com ponents on the
perf board before mounting it. Flea clips
were used as take off points for leads to
other components in the circuit. They also
can be used as mounting and connecting
po ints for the various part s fastened to the
perf board. Th is meth od perm its easier re-

81

MI

RI5

'"3C2 RI2

QI RII
RIO
R5
114 S2
R3 R6
R2 R7

R8

R9
RI4

41 J2 RI CI SI

The " innards" o f the HI-FET showing locat ion of the
variou« port s. Note perf bo ard mounted on meter.

placement of any part should this become
necessary. We used a simple angle bracke t
to clamp the battery in place between the
top of the mete r and the top of the cabinet,
beh ind the panel of course. You may prefer
to use a clip type batte ry holder, which can
be purchased quite reasonably. (See Parts
List for part number.)

To speed up compl eting the project we
used a magic mark er to change the cali­
brations on the meter scale. Th e 0-50 IIA

BI . =
9V ::=::

01

RI5
330.n.

RI2
5K

Rl f
4 .7K

II Circu it of HI-FET. We used precision resisto rs, but see text, s--Q-- d
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@/@ THE HI-FET

scale is divided into five
major sections, each having
ten uniform divisions. We
changed the markings to ten major sections
each with five divisions. Should you care to
make a more professional looking scale may
we suggest you refer to the art icle in the
September/October 1969 issue of ELEMEN­
TARY ELECTRONICS, which is titled : M eter
Scales Yo u Can Count On.

Test Leads. We modified the red probe
end of a standa rd set of test leads to include
RI in the handle of the prob e. Unscrew the
insulated plastic tubing from the tip of the
red test lead. Remo ve the wire from the tip
and solder one end of R I into the tip. Cut
the wire leads of the resistor (R I) to a
length that will just permi t soldering it solid­
ly in the tip on one end and soldering the
wire that was remo ved from the tip to the
other end. Insulate this connection with thin
sleeving to prote ct the joint but still perm it
the assembly to be freely inserted into the
plastic probe handle .
Just as a friendly re­
minder-do n ot
solder the test lead
wire to the resistor
before making cer­
tain that the plastic
probe handle that
had been unscrewed
f r o m t h e tip to
make the modifica­
tion originally, has
been slipped over
the wire and is in
proper position to
be screwed back on
to the tip.

Calibrating HI-

HI-FEr panel layout .
You may want to use
a different method lor
marking the calibrat ion
01 the meter (see
Sept ember /October
1969 Elementary­
Electronics-Meter Scales
You Can Count On) .
Also you may want to
use a dial plate lor 51.

+15~

470K

Schematic 01 voltage divider 01 oscillator power
supply . Note 15v tap at point A (see text).

FET. Before applying battery current to the
circuit we suggest that you double check
against the schematic diagram your wiring
of the unit to be sure that all wiring has
been completed and is correct.

First, place R 14 in the center of its rota­
tion, then set RI 2 at minimum (full re­
sistance) and finally set .the range switch
(SI) to the 10 V position. Now turn on S2
and zero the meter by rotating RI4 in either
direction until the meter is set on zero . Next
conn ect the probes to a six volt source,
kno wn to be exactly six volts, and adjust R 12
unt il the HI-FET reads just six volts on its
scale. When you have completed this adjust­
ment you have calibrated all of the ranges
of HI- FET, so go ahead and use it for all
of your , measurements within the scope of
its vario us ranges. You should, however,
check its calibration from time to time. •
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Sono
by Steve Daniels, WB2GIF

WOULDN'T YOU RATHER listen to a dulcet tone
when timing a science project, or in the dark­

room timing exposures and/or development, or when
timing sports events, or.any timing you may require,
rather than to have to use a stop-watch? You can, you

Use our
beeping timer
in timing your

darkroom or
sports events
and check the

text for a
.test of your
understand­

ing of
electronic

circuits!

know, by building an electronic timer, and you can build our
SonoPulsetimer for about $12.00.

Why bother, you say. Well, for one thing, think of the pleasure
and experience you will have building this intriguing solid state
device; for another, particularly when in the darkroom, you are
not forced to strain your eyesconcentrating on the face of a dimly
illuminated (safe light) clock. And, if you use a foot switch to
trigger the SonoPulse, both hands will be free to perform other
necessary functions during the timing process.

The SonoPulse employs one unijunction transistor (UJT) and
one pnp general purpose transistor, plus five resistors, two elec­
t rolyt ics, a g-v transistor radio battery, and an interesting new
solid state miniature audible-signal device that emits a pleasant
beep tone, develops a husky signal (approx. 50-80 dB). Although
the audible signal unit draws just a couple of mA, it 's all
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@/@ SONOPULSE,TIMER

housed in a neat 6 x 3Y2 x 2-in. plastic in­
strument case. The timing pulses can be var­
ied from one every ¥t of a second to 3.5
pu be s per second.

How It Works. Th e UJT (01) is con ­
nected as a conventional relaxation oscilla­
tor wherein C I and C2 charge-but wait a
minute- -how can these capacitors be
charged when the ends of the series connec­
tion are both ret urned to the positive side of
the battery? And if, as state d above, th is is
a series string of two electrolytic capacitors,
each having definite plus and minus connec­
tions, how do you account for the two nega­
tive leads being connected together and
.floating , with each positive lead connected
through resistors to the positive side of the
battery?

The prime reason this manu script was
publis hed by the Editors was the open chal-

lenge the schematic diagr am presented to
those who wish to find out how the circuit
works . Take a good look at the schema tic
diagram and tell us honestly that you know
how the circuit operates. If your answer is
affirmative, then dollars to doughnuts you
are either a genius or you' re just foolin g
yourself. Before you read on any fur ther.
the Editors suggest that you cop y the diagram
onto a piece of paper and sit dow n with
others who unde rstand schema tic diagrams
and see if you can dope out exactly how this
circuit work s. You'll be sur prised to discover
how complicated a simple circuit can be.

He re is a simple exp lanation of how the
ca paci tors are charged. Since the collector­
to-base junctio n of 0 2 is the equivalent of
a diode and has diode leak age, the mystery
should be solved. What is required to charge
these capacitors is a negat ive reference point•
which in this circuit is the collector-to-base
jun ct ion. When the firing poin t of the emit­
ter of the UJT (0 1) is reac hed , C I and C2
discharge through the UJT and produce a
negative pulse at the base of 0 2, cau sing it

C~E
02

2NI90

RS
IK

· R4
IK

02
2 NI90

..._----=E'.,{ KC,,---{

R2
3 30W
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.-----------lllll~~
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PARTS LIST FOR SONOPULSE

Bl 9- V transistor radio battery (Eveready 216
or equi v.J

c,. C2 50-uF, 16-V electrolytic capacitor ILa­
: c ~ e l;, 34 E855 2 1 or e'lu iv.l

J ', O;' £n circuit phone jock (Lafayette
99 E621 J5 or eq ulv.l

Ql GE unijunction transistor type 2N2160
Q2 GE :ro nsisto r type 2N 190
Rl 27,O OO-o hm , v,-wa tt res istor
R2 J30-ohm , ,v, -watt resi stor
R3 100,000-Ohm , linear potentiometer ILa­

fayelle 33E11404 or equiv.l
R4, R5 1000-ohm, V, -w a tt res istor

51 Switch , si ng le-po le momentary, normally
open, push button (La fa ye tte 99E62 184 or
e quiv.l

6 3/s x J J /16 x 1 % - in. bakelite box w it!!
aluminum panel (Lafa yette 99E62721 or
equ lv.l

1 Keystone # 20JP battery holder
1 Batt ery connector (Lafayette 99E62879 or

e'luiv.l
Mallory " Sona ler t" e lectron ic au d ible signal

de vice (Lafa yette 12 E7401 81
Misc. Bolts , nut s, V,-in. spacer, perf boord,

fleo clip s, knob, etc.
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Tbe .works 01 our
SonoPa/se timer.
Though layout isn't
critical this parts
arrangement assists
in hooking up the unit.
The UJT and the unique
audible alarm device
help make this compact
package a reality.

to condu ct. Capacitors
C1 and C2 are connect­
ed "back-to-hack" to
produce, in effect, a bi­
polar capacitor since
both open ends of that
series connection are
positive with respect to
ground while idling be­
tween charges.

How to Build It. A
review of the photos
reveals the simplicity of
construction. The lay­
out is not critical. We
mounted all of the
comp onents, with the exception of the audi­
ble signal unit, the jack to which switch S1 is
connected, and the battery, on a 2 x 2-in.
piece of perf board which, in tum, was
mounted within the housing by one bolt and
112 -in. spacer. The aud ible unit is mounted
in the base of the plastic case, centered in
the upper half, by drilling a single 1o/t6-in.
hole in the base of the case. You may use a
chassis punch, circle cutt er or nibbling tool
to cut this hole.

The timing control is mounted centered '
in the lower half of the base and the jack
to which the starting switch is plugged for
connection to the circuit is mounted on the
case wherever it will be most convenie nt.
(Our unit has it mounted in the base near
the timing control.) A blank piece of alumi­
num covers the plastic case and serves as a
bottom plate.

We used flea clips in the perf board as'
intake-off points for the potentiometer, bat­
tery and jack connections. You may want,
also, to use flea clips to mount and connect
the transistors and other parts , which makes
it easier to replace the parts that may be­
come defective. Although we held the bat­
tery in place with a simple clip bolted to the
side of the plastic case, you may prefer using
a battery holder.

As you can see in the photo, we used a
miniature pushbutton switch which we
mounted in a discarded container from sol-

JAN UARy -FEBRU ARY , 1970

der for 81. It serves the purpose well. How­
ever, should you prefer a foot-operated
switch you may impro vise one or buy a com­
mercially built foot switch. You can easily
make one by mounting the miniature push­
button switch in a rubber, hollow door wedge
(available from hardware or variety stores).

(Continued on page 108)

>
Operating side of the SonoPulse t imer. Note the
simplicity 01 controls that make it easy to use.
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Anyone that uses elect ric-powered hand
tools needs a Bucket of Volts. Reason

is that extension co rds can' t reach to forever.
And anyone that knows how to use those
electri c-powered hand tools won' t find any
problems in the construc tion of the Bucket
of Volts we'r e abo ut to describe, Con struc­
tion is largely just a packaging job-you
simpl y build a carrier for a 12-V automotive
storage battery and wire up a Knight-kit KG­
666 Power Inverter /Charger.

Th at's all you need-except for a few
short cables to connect the battery to the
Power Inverter/Charger.

The charger section cha rges the storage
batt ery when the Inver ter /Charger is plugged

First, clamp two ends toget her and drill 7!16.in.
hole s for rods, 'I2·in. holes for rope handle .

BUCKET
Ever wish you had a Bucket of

Volts to power a job that was a

mite too far from an outlet?

into a con venient wall outl et. Th en the bat­
ter y provides for the inverte r section at some
locat ion where a wall outlet isn 't handy, It's
a lot like filling a bucket with electricity to
carry it to wherever you need it. And you
won 't have to waste half your time fooling
with tangled extension cords.

Bonus Ext ras. For even more con veni­
ence, you ca n add an automotive cigarette
light er socket-about $2.00-to power any
of those plug-in accessories designed for
passenger cars without even having the ca r.
You'll find many uses for a batt ery-po wered
vacu um cleaner around the patio or for a
J2-V CB rig or high-powered spo tlight when
camping or fishing,

Next , inserl threaded rods in bottom holes of one
end , Position bottom shelf, insert proper spacer.

ELEMENTARY E LECTRONICS



OFVOLTS
Here's your answer in a portable

powerhouse that goes anywhere.

by Elmer C. Carlson

The KG-666 used as an inverter will
power just about any small 117-V (AC or
DC ) appliance- a couple of fluorescent
lights, a pair of 75-watt flood lights, a small
electr ic drill, soldering iron, or even an elec­
tric typewriter and desk lamp . So why not
enjoy a new freedom-take your work, or
your hobby, out under the trees and away
from those four walls!

The Circuit . The basic hookup for the
Bucket of Volts is shown in our pictorial
diagram (see next page) . Connections to the
battery terminals can be made using replace­
ment cable terminals , available at most auto­
motive parts suppliers.

' Connecting cables for the inverter input

With second end in ploce, hex nuts are thumb-lHj6flo
eoed, excess length 01 rod CIdoil 11m wifh out.

JANUARy -FEBRUARY, 1970

should be at least AWG -14; AWG- 12 or
AWG-IO would be even better. If heavy con­
ductor wire isn't handy use two AWG-14
wires in parallel or even three AWG -18
wires.

Since the size of the battery case will vary
from that of a small battery used for a com­
pact or small foreign car to the dimensions
of the largest-sized lead-acid battery used in
the plushiest automatic monster on four
wheels, we've left it for you to put your
own battery's dimensions into our pictorial
diagram . But whatever you do, be sure you
pick a high-capacity battery. Don't think you
can get power for very long out of one of
those small batteries used for motorcycles

Wh en tourth and last rod has befUI seated. iF. fhTle
to tightefl outs securely. Two wrenches work best.
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®/® BUCKETOFVOLTS

or little sports cars. Th ink Cadillac!
Battery Buying. Considering the wide

variety of truck , tractor, marine, and pas­
senger car batter ies, you can choose from
better than two dozen sizes and styles. You
can either pick up a serviceable battery at a
used auto parts dealer or junk yard or go to a
discount house or gas station for your bat­
tery. No matter where you go be sure to

pick a popul ar size and style. After all, you
don't want to put together a new battery
carrier every couple of years when you have
to replace the storage battery!

To prolong battery life make sure the bat­
tery is always charged and filled with dis­
tilled water. While some claim that tap
water is satisfactory for batteries, you' ll get
longer use if you, personally, fill your bat­
tery with distilled water. Tre at a battery with
all possible loving care and you can get four
to six years out of a batte ry with a two-year
guarantee. •

7
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l-~I4-in. plywood end 12 requirecl-see textl 7-%-in. hex nuts 116 required)

I 2-~I4-)n. plywood shelf 12 requirecl-see text) a-12-V automobile battery
3-~/4.Jn. plywood spacer block Ito make unit 9-Knight-kit KG-666 power Inverte r/cha rger

flush with floor) IAllied 22 A 3906 X)
I 4:--% x 16 threaded rod 14 required) Misc.-Battery cable s, battery clamps, rope han-
I 5-~/8 -ln, cable clamps 14 requiredl dIe , ha rware, etc.
I 6-% -ln, flat washers 116 requi red) ,
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PIST
GRIP

SIGNAL
TRACING

GUN
, /

Arm your shop with our signal tracinggun tohunt the culprit in troubled circuits
by Homer Davidson

Integ ra ted circuits (lCs) are here to stay .
To gain experience in using them, as well

as in building special equipment that benefits
fro m their design advantages, why not con­
struct our pistol-grip signal tracer, which
uses a single IC? This instrument, though
small in size, is big in performance. The
un it has many applications in tracing signals
through receivers, tra nsmitters, modulators,
tape un its, .~ tc .

The RCA type CA3020 IC, heart of our
signa l tracer, is a multi -purpose, low-level
wide band ampl ifier that operates on 3 VDC,
easily obtained from two small penlight cells.

Utilitarian Packaging . By building our
signal tracer into the form of a hand gun,
with separate probes for audio and RF sig­
nals, we have a very easy-to-use signal trac­
er. It will help in trou bleshooting electronic
circu its by following signal flow through the

JANU ARy - F EBRU ARY, 1970

unit under test from its input to its output.
The complete assembly uses several mod ern
construction tech niques to packa ge this mul­
tifunction signal tracer in its sma ll un ique
housing. The unit is modularized, havin g
an amplifier module, audible module, and
power module.

Two penlight battery cells wired in series
comprise the power module to develo p the
3 VDC required by the amplifier. T he
audible module is the 2-in . PM speaker
which is mounted within the pistol-type
housing. The amplifier module is a printed­
circuit assembly containing all of the com­
ponents for the amp lifier except for the
switch and volume control.

Be a Gunsmith . Th e housing for our
pistol-grip signal tracer is fashioned from
a scrap of :l,4 -in , plywood, approxi mately 6
x 7 in., finished on both sides. Before finally

shaping it into the for m of
a pistol, we suggest that you
make the necessa ry cut -outs
as shown in Fig. I, in order
that you can leave sufficient
plywood around the cut-outs
so as not to weaken the fin­
ished structure.

Pistol grip tracer's right side cover
removed to show locati on of
speaker, the Ie , (m ounted on its
ci/Cuit card) and various
oth er components on card.

55



®j®SIGNAL TRACING GUN

The two plates that cover the main cut­
out for the speaker and circuit card can be
made from hard board (Masonite) or alumi­
num. When drilling the speaker grilles,
clamp both pieces together so that both will
be identic al and you will have just one drill­
ing session. When drilling the large holes
for the batteries and probes, use a smalIer
bit to first drill a pilot hole. Th is will keep
the final drill ing with the larger bit prope rly
centered and prevent possible splitting of the
plywood. Use a 3~ bit for final hole size
in the barrel and a 1% 2 bit for the hole in
the handle to accept the batteri es. DrilI a
~ -in. hole from base of handle through to
the cut-out to pass the positive battery lead.
Also use the same size hole centered in base
of the battery hole to the cut-out to pass
the negative batte ry lead.

A circle cutter will do the best job in
making the speaker open ing. Ho wever, if
one is not available you can make this cut­
out with a copin g saw.

When alI cut-outs and holes have been
made and the pistol from has been fashioned,

fill any chips , resulting from this work, with
plastic wood or wood filIer and then sand
down the gun body until its surface is
smooth. Round off alI edges and apply sev­
eral coats of flat black spray paint. Spray
the cover plates flat white or any other con­
trasting color you may prefer to make your
signal tracer look attractive , as welI as being
a useful piece of test gear.

Probes are made from stiff, heavy wire
obtained from an ordinary coat hanger. Cut
two straight pieces about 5-in. long and bend
a small loop in one end of each piece. Grind
or file the opposite ends to sharp tapered
points about V:z -in. long. Clean the wire
loop and the points thoroughly and tin them,
using a heavy-duty soldering iron or gun.
Bend one of the probes as shown in Fig. 2;
this will be used as the audio probe.

Printed Circuit Board. The amplifier
module circu itry is made by etching the cop­
per foil of a 2'>4 x I~ -in . piece of copper­
clad perforated phenolic board (details on
the etching process will be found on page
32 of the September /October 1969 E LEMEN­

TARY ELECT RON ICS) . F ig. 3 is I a fulI-scale
drawing of the circuit board that can be used
as the pattern for applying the resist. Push-in
terminals should be used to anchor and con­
nect components mounted on the board.

S1.J .. 81
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Misc.- 3,4- in. plywood 6 x 10 in .; hardboard
or aluminum sheet; wire coat hanger;
screws; solder; push-in terminals ; GE silicone
rubber cement; spray paint; phenolic, per­
forated , copper-clad on one side, circuit
board; hook-up wire; alligator clip ; etc .

51-5pst switch (part of Rl1
Tl-Output transformer: pri., 12S ohm CT;

sec., 8 ohm (Lafayette 33T8S71 or equiv.l
1-2-in. speaker, 8-ohm voice coil (Lafayette

99T6036 or equiv.l

RF PROBE

Schematic of signal tracer.
Note the differ ence
between the RF and audio
inputs. RF input is ahead
of diode which serves as
detector extracting audio
from RF signal , then fed
into amplifier at same
point as the audio probe.

PARTS LIST FOR
PISTOL-GRIP

SIGNAL TRACER

BI-3-V battery, 2 Eveready "COMMON (SNO)
# 90 4 or equivalent cells
in serie s

CI-O.OS-uF , 7S-V ceramic
disc ca pacitor {La fa yette
99T606 ~ or e'I'Jiv.l

C2-0.00S-uF, 7S-V ceramic d isc capacitor
(Lafayette 99T6062 or equiv.l

C3, CS-O.I -uF , 7S -V cera mic di sc capacitor
(Lafayeite 99T6069 or equ iv.l

C4-o.01-uF, 7S-V ceramic d isc capacitor (La­
fayette 99T6063 or equiv.l

QI-RCA 3020 integrated circuit
Ri-SOOO-ohm, audio taper potentiometer

with switch 51 (Lafayette 99T6019 or equiv.l
R2-1 OOO-ohm, %-w a tt resistor
R3-1 .0 -ohm, %-watt res istor

r------.-- -..-.. -'""'-.---------------------~

I
I
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2" OIA. Dl SIIUGFIT
FOR SPEAKERUSED

Fig. 1. Gun's main frame in
which are mounted the speaker,
printed card and batteries.
Right above: Cover plates, two
ne'eded. Fig. 2. Right , RF and
audio probes are of stiff wire.

Flow solder around the push- in pins where
they make connection with the etched cop ­
per circ uitry; the locatio ns of the compo­
nents are detailed in our photos.

Mou nt all components and double-check
to be sure they are correctl y locate d before
soldering them to the push-in pins. Though
recom mended, it isn't absolutely necessary
to use push-in pins. Wire leads from the
com ponents can be fed throu gh the holes in
the per forated board and soldered direct ly
to the copper foil remainin g after the etching

. pro cess. App ly the soldering iron as quick­
ly as possible, since excess heat can destroy
bonding of the foil and also, the miniature
components, especially the l 'C, If at all pos­
sible, use a sma ll batt ery clip as a heat sink
on each lead whe n soldering the Ie.

lf you don' t want to go through the etch­
ing process to make a prin ted circuit board ,
the circuit can be han d-wired to the com-

Printed circuit card with all
ide ntified. When circuit checke d
out cement in main frame.

J ANUARY - F EBRUARY , 1970

SPEAKER HOLES

I
RF

Rf PROBE

f orA. EYELET AT END

ponents in lieu of the copper foil. You would
then use unclad perf board. Make all leads
between component s as direct and as short
as possible. .

Assembly. First step in assembly is to
mount the probes. Solder hook-up wire for
connecting leads to the tinned loop s on the
probes. The straight probe is bolted to the
top of the large hole drilled in the barrel.
Drill a clea rance hole for the bolt , cen tered
in the 3~ -in , width of the top of the gun
barrel, about 2 in. from the front. Use a
6-32 machi ne screw just long enou gh to
pass through the plywood and wire loop and
to leave enough threads exposed to attach
a nut and retain ing washer. Th e bent probe
will rest on the bottom of the hole in the
barrel.

Aft er positioning it, fill this hole com­
pletely with GE silicon rubber sealant which
will, when it sets, hold the probe in position

Fig . 3. Exael size printed card
layout. Trace Jines on copp er
faced side for etch ing circuit .
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®/® SIGNAL TRACING GUN

and separate and insulate it from the top
probe. Solder the series connection between
the batteries as well as the positive and nega­
tive leads before inserting the batteries and
screwing down the bottom plate of the han­
die. .Next, mount the batteries in the handle .

This done, fasten one of the side cover
plates to the body in its proper position with
small wood screws. Drop the speaker into
place from the opposite side of the cut-out
so that front of speaker rests on the cover
plate . Spot severa l drops of the silicon rub­
ber sealant around the circumference of the
speaker to hold it in place.

The switch and sensitivity control is
mounted on the bottom surface of what
would be the trigger guard if this were a
weapon. It is held in position by two small
wood screws passed through solder lugs of
the volume control and screwed into the
wood. Use either several washers or nuts, 'as
spacers, to keep from distorting the shape
of the soldering plugs. Connecting wires to
the switch and the control are fed to the
amplifier cut-out through VB-in. holes drilled
into the housing adjacent to the connecting
points on the switch and control.

Solder the diode and input capacitor to
the leads from the probes and lay them on
the bottom of the cut-out. Be sure diode is
polarized as shown in the schematic.

Now mount the circuit card in the open­
ing provided for it. Place the card tightly
against the speaker magne t and use the sili­
con sealant to cement it in position . Solder
all leads from the batteries, the probes , the
switch and sensitivity control and a flexible
lead about 12-in. long with an alligator clip
on its free end, to be used as the ground
lead, to their respective connecting points. '
It will be wise to make a prelimin ary check
of the amplifier before fastening it in posi­
tion with the sealant. To do this, connect
the batteries and turn on the switch. Set the
sensitivity control nearly full on, and touch
one of the probes; a humming sound in the

.speaker will indicate the amplifier is work­
ing.

Final Test. Now that you have com­
pleted all of the construction (except for
installing the final cover over the cut-out)
you're ready for the crucial moment. Will
the tracer work? But of course it will-you

This is how your comp leted gun
will look. The contrasting color
cover plate is attractive.

\

made a preliminary test before applying seal­
ant to hold the circuit card in its cut-out.

Turn on the switch and set the sensitivity
control to maximum. You should hear a
fairly loud hum whenever you touch either
probe . Another check is to hold either a
soldering iron that is connected to the power
line, or a soldering gun near the probes but
not touching them. A loud induced hum
should be heard. Changing the setting of the
sensitivity control should vary the loudness
of the hum. Minimum volume should be
just after the switch is turned on, maximum
should be at full-on rotation. If your tracer
reacts just the opposite of this, reverse the
two outer connections to the control.

If no hum is heard, either in the ' pre­
liminary or the final test, first check battery
polarity, battery voltage, and current drain,
A 0 to 50-rnA milliammeter connected in
series with either battery lead (observe cor­
rect polarity) should read 18 rnA with the

(Continued On page 107)

Left side of gun with cover
plate removed showing underside
of printed circuit card.
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COcMPASS GALVANOMETER
11 11I11I1111I 1111I 11I 11I11 11 11I 11 1111 11 11I r by T. A. BLANCHARD 11 1111 11 11I 11I 111I 111I11I1111I 11 111I 11I11I 1

Easy to build. the com­
pass galvanometer
(above) can be assem­
bled in an hour at prac­
t ically no cost. At right is
hanging coil galvanom­
eter used in labs.

WIND SCOTCH TAPE AROUND FORM
TO HOLD WIRES IN PLACE

of # 28 magnet wire around the cardboard.
Heavier wire and fewer turns will work, too,
with a slight drop-off in sensitivity.

Scotch tape is wound around the finished
coil to keep the wire turns in place. Con­
nect the ends of the coil to' screw terminals
or clips . Slip the compass under the coil in
a position where its needle comes under the
coil and parallel to the coil turns.

Connect the galvanometer in series with a
flashlight batt ery and bulb, a buzzer or a toy
motor , etc. When the circuit is closed, the
comp ass needle will be drawn so that it is
at right angles to the coi l. A slow swing of
the needle indicates the circ uit is drawing
little current. A rap id swing denot es an in­
crease in current 110w.

To show how sensitive this simp le gal­
vanometer is, connect what appears to be a
dead flashlight cell across the terminals, im­
mediately breaking the circuit. Th e com­
pass need le will spin at a merry clip, indi­
cati ng there is still some life in the "dead"
cell. •

r
CARDBOARD FORP
GLUED TO BASE

~:rMINAL COMPASS
(I OF 2)

M a ny electrical measuring
instruments today are

based on the design of the
d'Arsonval String Galvanome­
ter, but substitute a needle­
suspended coil riding on jew­
eled beari ngs for the han ging
coil empl oyed in the original
precise lab instrument.

The galvanometer is not
often used to measure quant ity
of current flowing in a circuit,
but rather to indic ate the polar­
ity and presence of small cur­
rents by comparison to null
methods. The compass galvanometer (made
from the illustration at r ight) can be used
with a Wheatstone bridge to ind icate null
points.

The d'Arsonval instrument suspends a
small coil between the pole faces of a per­
manent horseshoe magnet. Whe n a current
flows through the coil it becomes an electro­
magnet and its like poles repel the lik e poles
of the horseshoe magnet, thus cau sing the
coil to turn on the conn ect ing wire. The
strength of the current through the coil de­
termines the extent of the coil's ro tation.

A small pointer att ached to the moving
coil registers on a curved dial , or ' a tiny
mirror is att ached to the galvanomet er string.
A beam of light is aimed at the mirror,
bouncing the beam off to a wall screen or
chart to give great magnification of tiny
current changes in a da rkened room.

Mak ing A Simple Galvanometer. A
small amount of insulated magn et wire, any
Boy Scout pocket compass and a 2 \.4 x 3Y2­
in. scrap of plywood is what you need to
make the compass galvanometer. Cut a stri p
of card board ¥.! -in. wide and 3¥.! -in, long.
Score the cardbo ard ¥.! in. from each end,
with a dull kn ife blade and crease so the
cardboard form resem bles a C or bridge
shape. Now glue the cardboard to the edges
of the wood base. Do not use tacks!

Bind the cardboard with a rubber band
until glue or cement dries . Wind 25 turns
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Student leaves language lab where
he has put in many hours in his

new language-English. Mobile
classroom can go most anywhere.

60

a
rose

by
al\Vother

name
•
15

a job
for

SUPER
VAN It 's difficult to travel in a place where you don't

- speak the language, but trying to make a living
under such circumstances poses one whale of a prob­
lem. In Ne w York City, attempts to leap over the lan­
guage bar rier are bein g made by a new organization
call ed BOLT.

Funded by the Department of Labor, and operat­
ing as a project of the Pue rto Rican Forum (a non­
profit community-oriented servi ce) , BOLT (for Basic
Occupational Langu age Trainin g) teaches job Eng­
lish to Span ish spea kers emp loyed in banks, hospi tals,
hous ing authorities, and other org anizat ions in metro­
politan New York.

Directed by Miss Anna C. Zentella and pro­
grammed by Mr. Antonio Martinez, BOLT has been
mobilized into a modern lan guage- teaching unit and

ELEMENTARY ELECTRONICS



Abo~e, lel }, instructor inside von monitors tape that is used in her teaching. Thanks to all-electronic
hookup, she can speak to studen ts indi~idually or co/lecfi~ely at will. Abo~e, right, student takes
one 01 several tests during course to det ermine progress. Below, lel t , students sit through taped
English comprehension test to gauge qualifications lor course. Below, right, young student ponders
question os it is heard over earphones. Below, bottom, instructor expla ins test sheet to student .

travels to various business es to carry out its teaching
pro gram. It is equipped with the latest electronic
teach ing machines and bi-lingual instructors. With an
employer's consent, the mobile unit will teach about
15 emp loyees at each job site for a six-week period in
50 hours of English . Alternatively, it will teach 100
hours of instruction for a twelve-week period.

Some of the research ' studies that have been made
by BOLT after the courses have been given indicate
that the student-workers of varying ages and educa­
tional levels have improved tbeir Eng lish skills-even
within a relatively short train ing per iod. And perh aps
of greater interest to the employer is tha t the increased
abilit y of the worker to communicate gave him a bet­
ter job motivation and also increased his loyalty to
the organization he was working for. •

J A:-IUARY- F EBRUARY, 1970 61



Vera Cruz, Maracaibo, Cap Haitien, and Kingston are ;ust a few of the exotic
. ,

For nearly two centuries, from the early
1500s, the coastal crescent that curves

from the Orinoco to the· Yucatan peninsula
was the richest spot on earth . This was the
fabulou s, fabled Spanish Main, where the
New World's treasure was stored awaiting
galleons to carry it to the Court of Castile .

Here were the fortified cities of Cartagena
de India s, Portobelo, Panama, and Vera
Cruz. In the waters that washed its shores
sailed the bullion ships and merch antmen.

Attracted by the glitter were plunderers,
pirates and privateers, sea . dogs and buc­
caneers. From bases on the Mosquito Coast
and hidden Caribbe an coves they came:
Drake, Hawkins, Calico Jack Rackh am, Red
Legs Greaves, and the blackbearded man
called Teach. They sailed forth , sacking
cities, seizing ships, and stealing millions­
perhaps billions-in gold, silver, pearls, and
gems.

The age of piracy ended in the late 17th
Century as the wealth dwindled. Now the
only gold along the Main is that of sun and
sand . But for listeners there 's still a treasure
of OX to be found in the lands from Vene­
zuela to Mexico, and in the pirate islands.

Cartagena O n BCB. Queen of the Indies
was Cartagena. Five times in two hundred
years the fortress city was conquered. To

Sir Francis Drake, whose black sails entered
the broad bay on Ash Wednesday, 1586, the
royal coffers yielded thousands upon thou- .
sands of silver pesos. Today, its popul ation
almost half a million , Cartagena blends the
new and old ; a busy modern port an in­
dustri al city spills out beyond its still stand­
ing colonial walls. Oddly enough, considering
its size, Cartagena has no shortwave broad­
casting stations. But there are five medium­
wave outlets.

During the late evenings, DXers can hear
HJAE, Emisoras Fuentes, a 10-kW stat ion
on 922 kHz . The split frequency-between
regular U.S. channels-makes recepti on a
bit easier, though careful tuning is a must.
HJAE is part of the Colombian Todel ar net­
work and , unlike man y Latin Americans, is
on all night.

For those who "read" CW, there 's coastal
radio station HKA on 8666 kHz . This one
handles shipping traffic in the Caribbean.
You may hear it calling CQ around 0530
GMT.

Panama And Mexico. Northward along
the coast is the Isthmus of Pan ama. Here
were the towns of Nombre de Dios and Por­

. tobelo, where great trade fairs were held
each year when the Spanish fleets called.
Here, too, is Panama City, which Sir Henry
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manians are rare and this one is wort h losing
a little shuteye for.

By the way, though much younge r than
Panama City, David-pronounced dah­
VEE D-is not withou t pirate links. It , and a
nearby river, are named for one Captain
David, an English buccaneer who raided the
area in 1685.

While Cartagena and the Panamanian
towns hand led the wealth of the Americas,
through Vera Cruz passed the oriental riches.
Each year the Manila plate ship crossed the

South Sea to anchor at Aca­
pulco . Well-guarded mule
trains carried its contents
across Mexico on £1 Camino
Real, the royal road. Joined
by others fro m the silver
mines of the interior, the
trains finally plodded into
Vera Cruz. In the fall, ships
came to carry the treasure
back to Spain .

In 1568, the Englishman
John Hawkins, and his
younger cousin , Drake, set
their sights on Vera Cruz.
But an August hurricane and
a Spanish defense wrecked
the fleet and their hopes.

OX TREASURE CHART
kHz. Station Location

770 R. Jamaica & Rediffusion Kingston, Jamaica
922 HJAE, Emisoras Fuentes Cartagena, Colombia

4860 YVOE, R. Maracaibo Maracaibo, Venezuela
5945 YNRG, R. Zelaya Bluefields, Nicaragua
5955 TlO, R. Casino Limon, Costa Rica
6020 XEUW, Ecode Sotovento Vera Cruz, Mexico
6045 ,HOU31, La Voz del Baru David, Panama
6105 XEOM, Sistima R. Yucatan Merida, Mexico
8666 HKA, Coastal R. Cartagena, Colombia
9580 YNTP, R. Mar Puerto Cabezas, Nicaragua
9770 4VEH, Evangelical V. of W.1. Cap Haitien, Hait i

II835 4VEH, Evangelical V. of W.1. Cap Haiti en, Haiti
II875 Radiodif. Nac. de Nicaragua Managua, Nicaragua
Except as noted in text, evening hours will provide best . r~C1l ptio n .

I

cities whose names rang through the beards of pirates and radio announcers!

Morgan and his 1400 cutthroats looted for
a million and a half pesos in 1671.

Though two shortwave stations are listed
for Panama City, and an American naval
officer passing through the Canal recently
reported them active, it's been several years
since they were heard Stateside. Best bet
these days is HO U31, La Vo z del Baru, in
the west Panama cattle town of David. It's
being heard on 6045 kHz. around 1030
GMT. If sacking is in your bag, forget it­
early -morning listening is a must ! But Pana-
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was Port Royal. It was to this corrupt town
on Jamaica's south coast that the looters
~eturned to swill rum and toss away their
III-gotten gold in squalid fleshpots. But in
1692, an ea rthquak e-God's retribution
some said---c aused the city to sink into the
sea. A few miles away, at the north end of
the excellent land -locked harbor, Kingston
grew up.

Today. Kingston, capita l of Jamaica is a
major city and home of Radio Jamaica and
Rediffusion. Of its several medium wave
frequencies. U.S. listeners most commonly
hear 770 kH z. . In addition to its bro adcast-
ing sta tions, RJ R operates a wired program
-s-rediffusion-s-servu:e. But since these pro­
grams are ca rried by landlines to Jamaican
home s, you'll have to concentrate your ef­
forts on the radio outlets.

Pirate Townl What happened to the
pirates who scourged the Spanish Main ?
Many died in battle or fell victim to disease
and drink. Others died in Spani sh inqui si­
torial chambers or at the end of a length
of English hemp . But some just quietly
slipped away to peaceful retirement along
the uninh abited Mosquito Coast of Central
America.

Th ere they established settlements, which
ultim ately, as in the case of British Hon­
duras, gave a distinctl y non-Latin flavor to

., parts of the region . Perhaps the most inter­
esting of these, now part of Nicaragua, is the
city of Bluefields.

Until quite rece ntly, Bluefields was vir­
tuall y cut off from the Nicaraguan govern­
ment in Managua. Its language, culture and
way of life are more like those of Jam aica
th an of Spanish-speaking Central America.
Its now largely mulatto population, mostly
seafarers sti ll, are anglophiles with close
emotional ties to the Crown-strange when
you consider the Crown colonies during the
past 20 years.

Therefore it isn't surprising that Blue­
field's R. Z elaya, on a frequency that has
been varyi ng arou nd 5945 kHz., has oc­
cas ional Engli sh programs and announce­
ments in addition to its Spanish programs.
It also helps account for the fact that R .
Z elaya is friendlier than ' the typical Latin
American station to SWLs who write their
reception reports in English. Usuall y in fact,
it replies with a QSL letter, a practice th at
very few stations care to follow .

Yes, these stations and others like them
prove that there still is plenty of treasure
for DXers along the Spanish Main. •

SPANISH MAIN

DXers tun ing for Vera Cru z will find
XEUW, Eco de Sot ovento on 6020 kHz. dur­
ing the eveni ng. Another Mexican city well
known to the freebooters is Merida, Yuca­
tan. Its XE QM, Siste ma R . Yucatan, is
fre quent ly heard on 6105 kHz .

Ha iti And Jamaica. Piracy, it is said ,
really began on Tortuga, an island just across
a narrow strait from the present-day city of
Port de Paix, Haiti. Buccaneer, in fact , is
a corruption of the French word boucanier,
A boucan was an open fire pit over which
French colonists cured cattle hides before

Enginee r's eye view o f the control room at 4VEH
Evange lica l Voice 'o f the W est Indies in C ap ,
Ha ifien, Ha it i. Best heard during the evening
hours on 9770 and 11835 kHz.

@/@

they discovered piracy paid a far better
price in gold!

Port de Paix is a dingy Haitian town of
abou t 6000 persons. Unfortunately, its sole
shortwave .station, R . Capois la Mort has
been out of service since 1967. And when
it will return to the air is anyone's guess.

Not far away , at Cap Haiti en, is one of
the best known SWBC stations in the area,
4VEH, the Evangelistic Voice of the West
Indies. Thi s friendl y missionary station is
about as far as you can get from the spirit
of Jolly Roger. If you haven 't heard it al­
ready, tune their Listeners' Post program
at 0300 GMT, Saturdays ( Rememberthat' s
10 p.m. EST, Fridays).

But the wickedest pirate lair of them all
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HIGH-FIDELITY_____1

REALISTIC MODULAIRE 12·1471

Solid-State AM/FM·Stereo

Component Receiver System

o If you're in the market for one of theso­
called "Portable Stereo Players" the Radio
Shack Modul aire Stereo System- which is
competiti vely priced with the port able play­
ers-may be a far better choice.

Th e Modulaire system consists of an
AM /FM-stereo receiver and two matching
acoustic suspension speakers, each having a
walnut finished wood cabin et. In terms of
performance, particularly power output, the
Modulaire is, essentially, a portable system.
What it has going for it are better quality
speakers, and styling that blends with most
any decorating scheme.

The receiver has inputs for either a high
level phono pickup (ceramic type ) or a tape
record er. Phono jack outputs are provided
for connecting the stereo speakers and a
tape recorder. A stereo phon e jack is also
pro vided, as well as terminals for an FM
antenna. An externa l AM antenna terminal
is provided in addition to the built-in AM
loopstick antenna.

Front pane l controls are : volume, balance ,
bass, treb le, selector, and tuning. The AC

power and AFC switches are also on the
front panel.

The system is supplied with pre-wired
speaker cables which ensure that speakers
are correctly phased when connected by
these cables.

The receiver is modularized, with separate
printed circuit modules for the front end,
IF strip, audio, power supply, etc. This re­
sults in a very comp act unit measuring just
16!h x 4 x 8!h -in. (WHD) . The matching
speakers, which norm ally are positioned on
either side of the receiver, can be easily
placed in any location by simply adding to
the supplied speaker wires. Each speaker is
8xlO~x8 !h-in. (WHD ).

Performance. Measured power output
per channel for less than 1% THD (total
harmonic distortion) was 3 watts rms. While
this is low by hi-fi standards, it is compet­
itive with port able systems, and combined
with the relatively high efficiency speakers
the 3 watts delivers a substantial sound out­
put level. As shown by our frequency re­
sponse curves, the . amplifier is reasonably

BoHom view shows
modular constructi on
with separate printed
boards for each
functional circuit. Front
end , IF amp li fiers, A F
ampli fiers, po wer
supply , and multiplex
circuits are each built
complete on a separate
printed board and
interconnected with
wiring harness.
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Above , fronl view of conlrol
cenler of Realislic Modulaire
system. Long dial makes for easy
luning; convenienl location of all
olher controls helps fo
simpli fy overall operat ion.

Left, a rear view of control center,
showing jacks for connecling
anlenn as, auxiliary inpuls,
recorder , spea kers, and a
pair of headphones .

flat with, the torte controls centered. The
tone controls provide equ alization from a ­
modest to broad range depending on the
frequency. Signal-to-noise rat io is better
than 70 dB. with no apparent hum at any
volume control setting.

The FM sensitivity measured 5 /IV ( I H F),
with full noise suppression at 15 /IV. The
FM freq uency response was essenti ally flat.
Typical of many budget stereo systems, the
Flvl-stereo mode had a not iceable hiss with
moderate to weak signals which could be
eliminated by switching to the mono mode .
A fu ll time indicator lamp shows which sta­
tions are broadc asting in stereo. Stereo sep­
aration, by the way, measured 27 dB at
mid-frequencies.

The AM performance was adequate,
which is typical of most AM receivers avai l­
able tod ay. AM noise suppression was aver-)
age, which means "hash" from fluorescent
lights and universal motors was unnoticed
on all but the weakest sta tions. .

The Radio Shack Modulaire system, com­
plete with speakers, is priced at $99.95. A
matching record changer and base, which

fits on top of the receiver, is available. A
package con sisting of the Modulaire system,
the changer and a changer cover is priced
at $129 .95.

Though 'it isn't evident from our photos,
the speakers supplied with the Modulaire
system will fit flush, side-by-side, on top
of the receiver. Naturally, no one in their
right mind would want to listen to stereo
with the speakers positioned in this fashion,
but th is prec ise fit does suggest some of the
thought and planning that went into the de­
sign of the Modulaire. The system is a
natural for bookshelf or table.

Summ ing up. The Radio Shack Modu­
laire system pro vides a performance level
equ al to or exceeding that of ' the average
"portable stereo player". Competitively
priced with portable one-piece players, it
makes a good "second system" . The wood '
cabinets and styling assures that the Modu­
laire system read ily blend s into any decorat-
ing scheme. .

For additional informa tion write to Radio
Shack, Dept. D., 730 Commonwealth Ave.•
Boston , Mass. 022 15. •

J
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Response curves
for Rea lislic's
Modul aire .
Cenler line is
'response wilh
lone conl rols
cenlered; alher
lines show maxi·
mum boosl and
cui available
from lone
conlrols.
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I n the event you haven't noticed, DX
these days is a pretty rough sport. Of

course , it always was (despite those occasion­
al bits of nostalgia about the "good old days
when DXers just DXed"). Tod ay, it seems
that almost every distant radio listener wants
to be the one and only "DXpert. " All of
which means that anytime you report hear­
ing a station that even approaches the rare
or controversial, you'd better be dead certain
of your ID.

Make no mistake about it- accurate iden­
tification is the distant radio listener's Num­
ber One Problem. One obvious reason is
that many of the more interesting stations
don't broadcast in English. Then, too, the
most important loggings are often made un­
der the worst of conditions: weak signals,
high noise levels, and severe interference
from other stations. Und er these circum­
stances, even English langu age voices can be
difficult to positively identi fy.

Common Methods. If reception condi­
tions are good, a foreign language isn' t
nearly the pn:>blem it seems at first. Such

JANUARy-FEBRUARY, 1970

controversial locations as Cairo, Havana,
Moscow, Pek ing, or Tirana (which aspiring
DX gurus are continually investigating)
sound more or less the same in any langu age.
Simply listen for the interval or tuning signal
(bells, chimes, a few musical notes repeated
over and over, etc.) .and then catch the loca­
tion. _Once you've done this, the interval
signal itself will help you ID the station
when you hear it again.

Another good approach with the large in­
ternation al SWBC operations is to pick up a
station while it is broadcasting in English,
then stay tuned while it transmits in other
languages. You'll thus become familiar with
this organization's ID announcements in
various tongues.

When identi fying Latin Amercan targets,
you often must try to pick up both the loca­
tion and statio n name. Not only do many
stations operate from the same city, but it's
not uncommon for severa l stations at differ­
ent locations to use the same name. For
example, there are at least three R. Liber­
tads regularly heard in North America-
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@/@ IDENTIFY STATIONS

at Bar anquill a, Co lom bia (600 kHz ) ; Ma­
nagua, Nicaragua (88 5 kHz ) ; and the clan­
destine "La Voz Anticommunista de
America."

Of course kno wing in adva nce who is
transmitting on 'the frequency at what time
and in 'which language can be .extremely
helpfu l, especially on Med ium Wave where
many receivers are much bett er calibrated .
However , stations often switch frequ encies
and sche dules so it isn't a good idea to base
your ID on advance information alone. par­
ticularl y if there's anything contr oversial
about the transmi tter or your logging of it.

The Best M ethod. Obviously, the more
controversial the station, the more sure your
ID mu st be. A good exa mple of this is pro­
vided by my own logging of BBC Francis­
town ( Botswa na) twice in the spring of '68
on 647 kHz Medium Wave. For bette r or
worse, ano ther DXer clai med that ou r re­
ception was impossible be-
cause it con trad icted his own
propagatio nal theor ies.

Whi le no oth er station
known to operate on 647
kHz fit the descri ption of
what we'd heard, the only
way to defend our honor as
No . I DX guru was to find
a BBC official who could and
would check ou t the details
of our reception. It should
be no ted that a disturbing
num ber of SWBC stations
"verify" DX repo rts auto­
matic ally, i.e., they issue QSLs
without ever bothe ring to
check reception de tails.

o

A

BLUEFIELDS

But as luck would have it, BBC Ascension
took over the duties of BBC Franc istown
and on the Ascension Island staff was a radio
man who did carefully loo k over reports and
freely rejected those of a dubious nat ure.
Onl y a few mo nths earlier he had written
one radio club that " I am being besieged
with reception reports . . . most of them
wrong! " Clearly here was someone who
bothered to check what he verified. We
therefore report ed, in part , as follows:

" It is my understanding that your
S. A tlantic relay has no w replaced the
Francistown facility . . . . I ten tatively
logged BBC Francisto wn 20 Feb. at
0358 (G M T) SIOn. I ha ve seen thi s
tim e repo rted in several other S W bul­
letins as '0355 bow hells & SIOn', bu t I
believe the actual SIOn ann ouncem ent
is at 0358. Th en at 0400 low pitch ed
A 2 jamming became audible on the fre­
quency. Exactly the same typ e as used
by R hodesia on 4845 (neith er square
wa ve nor bu zz saw) . On M arch j I I
heard wha t ma y have been the sam e

(Continued on page 107)
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Typ ical QSL cards and a
leiter the author has received
in his quest for po sitive
identificat ion of sfatians
he has lagged. Many station s

. send cards without first
checking the req uest from
listeners for valid ity o f
recept ion. Much confus ion
exists due to similarity of
call le tlers and because o f
lang uage d ifficulties. Take
every step to confirm your
reception be fore claimin g to

. have rece ived the stat ion .
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the third hand

Don't get caught
short handed and
wreck your solid­
state project.

How mcmy times have you wished you had a third hand? Show us
typical experimenters and we'll show you eager candidates for that

third hand, particularly when they are in the process of making tests on
a new solid-state project. After all, one hand is needed to hold the test
probe on the test point , and a second is needed to operate the ,range
switch on the test meter in a hurry , particularly if maximum potential
ranges aren 't known, and a quick change is needed to avoid blowing the
meter to kingdom come. Well what's the third hand for? To tum off
the power in a hurry, hopefully before a transistor or diode is completely
destroyed.

How It Functio ns. It is a known fact that transistors and diodes usu­
ally are destroyed in less time than it takes the average type of fuse to
blow, even though sized properly for the load , or, in the time it takes a
technician or experimenter to pull the plug or cut the power switch, even
though he may have a remarkably fast reaction response time.

Would you be willing to spend less than one hour at the workbench '
to build a device, our Third Hand , since it can reduce , considerably, your
concern over accidental losses of solid-state components due to overloads?

By Herb Friedman, W2ZLF & KBI9457
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We do not contend 100 % immunity from
such losses, but , we can assure you there will
not be near as man y as you had before hav-

. ing the Th ird H and available.
How can we be so sure? Well , the Third

H and, act ua lly a mu lti-range milliameter, is
provided with an easy access fuse, co nnected
in one of its legs. You can readily change
the fuse last .used to one specifica lly rated
for the part icular circuit involved , under test
at the moment.

The Third H and uses type SAG ,' fast ac­
tion , instrument fuses that were origi nally de­
signed to protect delic ate measuring instru­
ments. We use them because they should
blow before the solid- state compo nents will
be destroyed . Their fast action make s them
far supe rior to 3AG fuses which are univer­
sally used in electronic test gear.

So you see. the Th ird Hand really is a
multiple functi on device. It is a milliameter
having many ra nges and it also pro vides pro­
tection to solid-state com ponents while ad ­
justing and/ or establishing oper ating par ame­
ters of solid-state equipment proj ects you
may be working on . An added fea ture re-

@/@ THE THIRD HAND

Front view of Third Hand detailing the location
of controls. Note the large sized meter
for easy readin g; also fuse is handy at th e top.

move s the common problem of having the
meter impedance affec t the circuit under test.
The meter is by-passed for AC by capac itor
CI (see schematic below) . . .

Here is an example of how this feature
is adv ant ageo us. Let's assume a 2000 ohm,
100 itA meter is reading current dr awn in a
two transistor collector circuit. The imped­
ance of the mete r will isolate the common

~l1lUll "'lDIlIn'WIIIlIl I!lll I_ ' IIl"'IIl11"lIl1lllmIIlmlUlUIllIltll I~lIl1l1"'Il" lItllU" lllllm'lUlII" 1 11ll11 1fllllllltllll llllll/llllllll..-lllltlllllUilWl'Ill" lIlmn"'""U11Illlllll,, 'lIll lllllllnllllUll'lO" umrtfttWIlIUIIIUl_UIIllIU.lIII~lInl",.IIlll'III1"UW"",_,"mIlUllllllllU"lj

I i

I ++ CI + ~~O ~g ~3 I
I ' 300 UF MI l rnc lama I
I P~:TS LIST 'OR THIRD HAND 51 IOOma I~..!:.
1 (:1-300 uF, 6 .0V DC (or higher), electrolytic 51-Single po le , 5 position , make before _I ~::t~citor (Allied 43A6661 or equiv.l (see ' ~~:~~:) rotary switch (Allied 5~A4300 or i
j Fl-Type BAG, fast action instrument fuse, I-Panel mounting fuse holder for BAG fuses I
•
;.~ various sizes (see te xt! (Allied 57A3214 (Allied 57A3013 or equiv.l •

through S7A3220 or equiv.1 1--4 '12 x 4 x 4-i n. me ter case (Allied 42A- i
! Ml-0-l00 uA, 3 'h-in. square meter, Allied 8542 or equ iv.l !
1..•1 S2A7202 , (see text) I-Dual, 5- w a y bind ing post assembly (Allied -~..!.l.:i

RI-220 ohm, If, w , 5 % resistorl 47A132B or eq uiv.l
I R2-20 ohm, '12 w , 5 % resistor ((see text) Misc.-Bolts, nut s, dry transfer letters forI R3-2 ohm, If,w, 5 % res istor • marking panel, hook-up wire, so ~~:_.!
~ Ill •• , _11I 1111__'__
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CONNECT SHUNT
ro BE CHECKED TO THESE CLIPS

\

Schematic for Calibration. In order to have the
Third Hand readings exact ly mat ch read ings of all
other mi/liam eters in the shop selection of shunts
is made in this way. (See text for details)

The Third Hand with cabinet
opened to show parts layo ut.
Note simplicity of construction
and .minimum need for hookup
wire to interconnect compon ents.

construction time that would be used up just '
in drilling the large hole for'the meter we
housed the instrument in a standard meter
mounting box that is pre-drilled to fit the in­
strument (Ml) shown in the parts list. The
only hard(?) wor k other than drilli ng out
for the mete r involved in this project will
be to drill mounting holes for S I, F 1 holder
and Jl /J2. As you can see from the photos,
the mounting and wiring of the components
is very str aightforward and should take very
little time.

One of the nice features is that if you use
the particular meter movement spec ified in
the Parts List you may use standar d values
of 5% resistors as shunts to adap t the me­
ter to be able to read the four ranges, rather
than to have to go through the trials and
tribulations of adding or subtracti ng wire,
a turn at a time, to and from delicate wire
woun d shunts to arrive at the cor rect re­
sistance needed.

Cali bra ting The Third Hand. If you've
'ever gone through the routine of making
your own custom, wire wound shunts you
most certainly will appre ciate being able to
use-stand ard resistors, 'most probably found
in your stockpile.

The values of the meter shunts are suffi­
ciently close to the values of standard 5%
resistors so that you should be able to cali­
brate the Th ird Hand with a fair degree of
accuracy with very little fuss or bother. In
the event you are a stickler for precise
matching of the readings between the various
meters in your shop for the same test, then
you can trim the resistance in. the Th ird

Hand circ uit to an absolute
value. To do this, temporar-

-,--~,,", ..,-_ ....~~ ily hook up the Third Hand ,
as shown in the schematic
detailing calibration proce­
dure . Using either a YOM,
or virtually any other meter
you want the Third Hand

(Contin ued on page 110)

Rc
2K

J.5V
+

+

o
YOM

MI

8

1~__r.7CLlP LEADS

collector voltage from the power supply
filter capacito rs by 2000 ohms, which, un­
der cert ain conditions may cause motorboat­
ing. In the Th ird Hand, capacitor Cl by­
passes AC around the meter , thus removing
the prob lem of meter impedance.

Building The Third Ha nd. Just by
glancing at the schematic you can see tha t
the Thi rd Hand is basically a very simple
device and even those with little construction
experience should be able to comp lete this
project easily in less than an hour. To save

THIRD HA ND
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8STEP TOCAR
UNCLE SAM is spending millions to place men on the moon (rumor has it, in fact,

that Rosemary's baby is scheduled for a moon landing, though nobody's saying
just when). No one's denying that the Apollo missions are expensive and quite com­
plicated electronically. Auto tape player repairs are expensive too, though unlike
Apollomissions they needn't'be-not if you fix your own. .

In the Eight Steps you're about to see, you'll find meat enough to move you well
along the way toward truly enjoyable music on the move. Only a few hand tools will be

72

1 Keep your eyes open as well as
_ your mind when you remove the
car tape player from under your dash,
to the time you remove the chassis cov­
ers on your workbench. Very often a
loose connection or screw can be fixed
putting the player in tip top playing
form. Once the covers are off, do some
eyeball poking to turn up the trouble.
Remember, most stereo tape player
troubles are mechanical. Stop, think
and try to isolate the trouble quickly
before digging any deeper. And be sure
not to misplace any hardware.

ELEMENTARY ELECTRONICS



TAPE
MICRO- SWITCH

2
The most common trouble with auto tape ma­
chines is excessive dirt and dust. To ensure

CriSP tape reproduction, keep that tape head clean.
A handy gadget to own is a tape head cleaning
cartridge. At least once a week insert the cartridge
to clean the head. At least once a year, or when­
ever playback reproduction is not up to par, do a
thorough cleaning job. Clean tape head and tape
guides with tape cleaning fluid. Apply fluid with a
Q·tip. Denatured alcohol can be used. Also, remove
tape oxide dust from head and motor capstan drive.
Poke around and clean it all up. However, be sure
not to throw any tape guides out of position.

by Homer L. Davidson

TAPE PLAYER RE ~
needed for most repairs. Just remember to use a pencil·type soldering iron when work­
ing in solid-state circuit boards, and don't forget that adage about fools rushing in
where angels wouldn't be caught dead. Takeyour time, take things easy, and think! If
you have a signal tracer, VTVM, and/nr translster tester around the shop, by all means
drag 'em out and put 'em towork:""-if you can find work fer -them. But since most tape
player troubles are mechanical in nature, the bulk lif the problem rests with you.
Ready to take the time to stop, think, and try to isolate that trouble? Then read on. -

•
,~.

3 In many cases, dirt and grease will collect
_ on the motor drive pulley and nearby metal
parts. Simply remove all dirt and grease with de­
natured alcohol. Also, check that capstan flywheel
and clean it if necessary. A bright stick-looking
flywheel indicates slippage between the drive belt
and flywheel. Clean thoroughly. If at all possible,
try to find a replacement drive belt. You may have
to write to the manufacturer. Power output tran­
sistors are installed with hardware that can loosen.
causing poor electrical connection. Also, if not
seated tightly on their heatsink surface, the power
output transistors can overheat and destroy them­
selves. Be sure they are secured in their sockets.
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@/@ TAPE PLAYER REPAIR

4Excessive tape oxide dust within the flywheel
bearing will cause slow and erratic tape speeds.

~ost capstan flywheels can be removed by pulling
out a small keeper pin at the bottom bearing as­
sembly. Now it will be easy to clean all bearinz
parts and surfaces nearby. Put a drop of oil into
both bearings and re-assemble. let the tape player
run for a few minutes on the test bench and check
for any oil that may work on the flywheel drive sur­
face. Over lubrication may undo any good achieved.

5Does the tape refuse to change to another
channel? Or perhaps, the solenoid is working

and the channel indicator does not move ? To find
out what's up, connect power to the unit and listen
to determine whether the solenoid is operating or
not. A channel change can easily be heard while
watching the ratchet. Determine whether the ratchet
is turning over a sma ll cam that lift s and lowers
the tape head. Eyeballing it here will pin ,point
simple mechan ical problems that you can adjust to

74

normal ope ration order. If the '
solenoid does not operate, it may
be shorted out or have an open
coil-call your YOM into action. If
your playback is' erratic or dead,
check the sh ielded cables to the
tape head. They can cause lots of
trouble. If inspection does not
pinpoint the cause of the trouble,
you 'll need the services of a signal
tracer or injector. .Be sure the
volume control is set wide open.

ELEMENTARY ELECTRONICS



6 In case the stereo tape player will not manuallv
change channels, suspect a dirty or broken

manual change switch. Momentarily short the two
contacts at the back of the change switch. If the
solenoid is operating, the tape head will change
positions. If not, trace out the wiring and look for
a cold solder joint or break. If the switch is loose,
it will promote frayed and broken wires. Try to de­
termine cause of failure to prevent its recurrence.

TAPE
GUIDE

7 Generally, when the tape becomes wound up
into the capstan drive assembly, suspect a

rough capstan drive or a poor cartridge. Do not
allow the mach ine to run when jammed with tape.
The motor will overheat. . In this part icular model,
the motor protection resistor in series with the
power supply burned out and was replaced. Most
values are low-like 2.2 ohms. However, check the
unit's schematic diagram to determine correct value
and wattage. Of course, overheated motors often
become defective and replacement is mandatory.

JANUARy-FEBRUARY , 1970

MOTOR PROTECTION RESISTOll

8 Before clamping the lid on a stereo tape play­
er, give it a good bench preventative main­

tenance checkup. First, demagnetize the tape head.
There are several inexpensive demagnetizers on
the market. Second, use a test tape and check both
amplifier channels and speakers for proper function­
ing. If you have the know how and manufacturer
specs, check and align the tape head in azimuth and
height. Next, install the machine under your dash,
make power and speaker connections, snap in a tape
cartridge. NolV sit back and enjoy good stereo. • .
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HIGH~FIDELITY--- I
LAFAYETTE

Model RK-570

Stereo Compact Music System

o The Lafayette RK-570 music system,
priced at $249 .95 including two speakers, is
so compact that just about anyone can have
the advantage of a complete music system
without the problem of where to put all the
gear. Housed in a table-top cabinet measur­
ing 203Jl"W x 14112"D x gllH, the RK-570
control center contains a stereo amplifier , an
FM tuner, an automatic record changer and
a cassette recorder. The separate speakers
each measure 7"W x 12"H x g"D and can
be tucked away just about anyplace; in fact ,
they are light enough in weight to be hung
on a wall easily with lightweight "finger­
grips."

All controls and switches except for the
remote speakers are mounted on a control
panel which is the fulI width of the cabinet.
Switches control AC power, speakers
on/off, loudness compensation, amplifier/
recorder function, stereo /mono mode , and
record stereo/mono mode. Included on this
panel are controls for tuning; separate con­
centric dual channel volume, bass and treble ;
a balance control and record volume. A
switch on the recorder's volume control con­
trols its power supply. Panel mounted jacks
are provided for headphones and stereo

microphones. A VU meter, whose pilot lamp
indicates "recorder on," is used for setting
recording gain , and is located conveniently
for watching during a recording session.

By using norm alIed-thru microphone jacks
the recorder can record from microphones
or any external amplifier sound source . When
microphones are plugged in the recorder is
automatically disconnected from the am­
plifier input source switch. When the micro­
phones are removed the cassette recorder
feed is taken from the amplifier input selec­

-tor so that whatever is being fed through the
amplifier can be recorded simultaneously, if
desired.

The recorder can be switched either four­
track mono or two-track stereo depending
on the setting of the record mode switch in­
dependently from the amplifier mode switch.
Though only one record level meter is pro-

Terminafion panel on
rear of control center
provides connections
for all external units of
system-main and re­
mote speakers. auxiliary
inputs , and antenna.
This self-contained
control center is so well
equipped with its own
sources of input signals
-FM-stereo, phono ,
tape cassette-that aux
input will rarely , if
ever, be needed.
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vided , an adding amplifier is connected
across the stereo record ing amp lifier to pro­
vide a proper single meter indication for
stereo.

Extra fea tures includ e an FET tun er in­
put ( for resistance to overload fro m strong
FM signals), a stereo indicator lamp, auto­
mati c F M-stereo/mono switching and a

All control s lor all units housed in control cent er,
except lor casseHe recorder , are conyeniently
located on this panel .

regul ated power sup ply for the recorder's
DC motor. A signal circuit extra includes an
auxiliary input and remote speaker connec­
tion with a remote speaker selector switch.
The externa l FM antenn a inp ut impeda nce
is 300 ohms or internal antenna ( by signal
connect ion to the AC line cord j . Accommo­
dat ion is provided for either internal or ex­
tern al antenna, depending on the connection
of the supplied antenna terminal jumper.

A M ini-Changer. The record cha nger is
the so-called mini type, having a small base,
a small platter and a DC motor that is pow­
ered from a 9V DC supply built into the am­
plifier. Th e pickup is a ceram ic turnove r
cartridge with diamond LP needl e. The

changer handl es all three record sizes and
pro vides manual or automatic control and
automa tic shut-off.

You Can 't Rattle W indows. While the
amplifier's rated power of 6 watts IHF (5
watts RMS ) per channel is not anywhere
near the power rating s common to hi-fi am­
plifiers, the relatively high efficiency of the
speakers supplied in the RK-570 pack age
produc e a considerable sound level from 5
watts. resultin g in a tot al volume more than
adequate for the average home. How ever ,
don't worry that the neighbors will be both­
ered by the excess volume.

Perfo rmance. Typical of all modern OTL
(output transformer less) solid-state circuits
the amplifier, with in the ra ted power, is es­

.sentially distortion-free : at 5 RMS watts into
8 ohms the RK-570 checks in at 0.25 %
THD (total harmonic distortion). Also typi­
cal, the response between 20 and 20.000 Hz
is essentially ruler flat at the norm al I watt
listen ing level. Th e response is within 2 dB at
5 watts ( RMS) from 20 to 20,000 Hz, with
less than 0.9% THD at 5 watts per chan nel.
As shown in the curve the maximum tone
control effects are very broad, permitting
substantial equa lization of the final sound.
The loudness compensation shown is with
the volum e control approxima tely halfway

.open (I watt output). One thin g somewhat
unusual is that the tone controls' "flat" posi­
tion was not always cent ered for eac h sound
source. Some correction, up to Vll rotation .
was required to ob tain "flat" response from
different signal sources, but all inputs could
be equ alized "flat" to within 2 dB.

The FM Tuner. T uner (thro ugh amplifier)
checked out to have a sensitivity of 2.5
/IV fo r 30 dB attenuation of hum, noise
and distort ion . F ull limit ing was obt ained
with a 12 uV input. Total FM distortion for
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a 1000 uV input (standar d) was 0.75 %
THO. As seen in the cur ve, with the tone
controls centered there was roll-off of up
to 7 dB out to 15 kHz, but a slight correc­
tion of the treble tone cont rol flattened the
response to 12 kHz.

The Casette Recorder Mechanism is the
pop-out cassette type with "piano key" push-

but ton controls for : Record, Rewind, Stop,
Play, Fa st Forward , and Pause (for editing ).
As shown in the curve response is essen­

, tially "flat" from 20 to 6000 Hz, roll ing off
to 12 kHz. Th is is a typical cassette response
for all but the hi-fi type recorders (which
are relatively expensive) . Th e response is
perfectly.adequate for general family use but
not for so-called hi-fi recordings.

For gener al music wow and flutter was
unnoticed, though some of the very cheap
cassettes, with stiff or sloppy tape feeds,
tended to red uce the tape speed slightly.

(A good quality cassette should be used on
any mechanism.)

The record changer delivered quite good
sound , tho ugh not of wide-range hi-fi qual i­
ty. Althou gh wow and flutter were low, and
accuracy of speed good, the motor is light­
weight and no more than three 12" LPs
could be stacked before there was a notice­
able reduction in speed. However, a full
stack of seven 45s could be used with no
effect on speed.

Overall Impression. Considering its

Pop-up casseHe tape
recorder is placed
near volume le vel
meter on contro l
panel which makes it
easy to keep an eye
on record ing level
when taping a pro­
gram. Piano-key type
controls and pop-up
cartridge are great.

flexibility the RK­
570 has an excellent
and easy-to-use con­
trol layout such that
even a child should
have no trouble op­

erating the controls. Though the RK-570 is
not of wide range hi-fi sound qualit y, except
for the FM and auxiliary inputs , it delivers a
good solid "modern" sound akin to, or better
than, most so-called hi-fi gear in its price
range. It is an excellent value when you
consider that for $249.95 the RK-570 repre­
sents a complete entertainment center (in­
cluding speakers) .

Fo r additio nal information on the La­
fayette RK-570 compact, write to Lafayette
Radio Electronics, Dept. S, 111 Jericho
Tpke., Syosset, N.Y. 11791. •
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Cassette tape unit shows nearly
flat response to about 6000 Hz.
From 6 to 12,000 Hz it drops off
uniformly to a maximum of 12
dB at 12,000 Hz. Overall
response is fairly good.
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offbeat,offshore DX

Tune
in

the Islands
thatAren't

\

by Stan Burrant

When is a DX island not an island? When it's man made? Maybe,
but certainly such logging targets as abandoned anti-aircraft forts,

off-shore radar towers, plus oil and gas wells in international waters­
all of which (like natural islands) are firmly attached to the ocean

floor-falls into a unique DX category. These science-fiction-like
dots on the map have been the subject of sometimes bitter

international disputes and helped produce a broadcasting
revolution in Western Europe. They also make for endless
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f un and games for distant radio listeners.
The Beatles At Sea. Probably the best

known are those abandoned anti-aircraft
fortresses off the Brit ish coast which figured
so prominently for severa l years in the pirate
radio scene and the revolution in pop music
which went with it. One was the home of
three successive pirate operations-c-R. In­
victa (w hose owner and two of the staff died
under mysterious circumstances) , R. King,
and R. 390. Another fort; first held by R.
Sutch (a creat ion of Brit ish R&R singer
Scre amin Lo rd Sutch ) and then by R. City,
was also involved in a violent death. Th roug h
some clever legal maneuvering, London
seized control of and destroyed both these
man-m ade islands.

The last of these abandoned forts is 12Y2
miles off the .Essex coast and unt il recently
was known as Ro ugh' s Tower. The individ­
ual presentl y in control, the former owner
of shipboard pirate R. Essex, has ren amed it

Typical ofFcsbore
ack-ack rigs witb

radio tower illustrates
Radio 390 QSL card
used to confirm tbe ir

t ransmissions to
British listeners.

.~

mwrm
woman~ magazineoftheair

"Sealand." Thi s artificial nation had earlier
been "colonized" by employees of R. Caro­
line, most famous of all the British radio
bucaneers, who made severa l improvements
including a helicopter plat form. Th en R.
Essex boys seized the tower by for ce. And
according to rumor, the present .administra­
tion of Sealand plans not another radio sta­
tion but a gambling casino.

Ea rly in the summer of '68, reports cir-
culated that a projected pirate voice calling

itself Swinging R. Holland
had purchased the 75 -kW
transmitter of defunct R.
London and plann ed to set it
up on Sealand. A few yea rs
ago the Dutch govern ment
annexed (by an act of parli a­
men t ) a similar artificial

. island off its own coast which
was then the home of R & TV
Nordzee, Just how Swinging
R. Holland plans to set up its
transmitter remains a mys­
tery, since anyone who ap-

(Continued on page 108)
J
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Haringvliet, a man made island
in the Neth erlands . A erial view
shows trench 0' building pit .
As construction progresses it is
neces sary to commun icate with crew.

Island Bravo, a man made island
off California. It's not hard to see
the role commun ication plays in
operations from this aerial view
of the early construction stages.
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PART 2

UNDERSTANDING DC PARALLEL CIRCUITS

-

WHAT YO U WILL LEARN. This second
part of the all new Basic Course con­
tains a thorough description of a DC
parallel circu it . Included are the basic
parallel con nections, d etermination of
total cu r ren t and total resi stance, the
series equ iva le n t cir cuit, current and
voltage r elationships, and typical appli­
cations of parallel circu its . You wil!
learn how to id entify parallel circuit net­
works, determine total current and total
r esistance, and develop ser ies eq u iva len t
circuits. (Turn page)

>I< This series is based on Basic Electricity/Electron­
ics, Vol. I, publ ished by Howard W. Sams & Co., Inc.
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~ @/@ Basic Course~
WHAT IS A PARALLEL CIRCUIT?

A parallel circuit con tains two or more basic circuits, each of which is
connected to common terminal points. Two or more resistances, for example,
may be connected together across the same voltage source.

ATypical Parallel Circuit

o

I I

+

A string of Chri stmas -tree lamps which will permit one or more lamps in
the circuit to be opened and still allow the others to operate pr operl y is one
example of a parallel circuit. Each lamp has the same voltage applied to it .

Another form of parallel circuit uses more than , one voltage sourc e in ·0
parallel to increase the availabi lity of current. The greater the amount of
stored energy avai lab le, the longer the source ca n produce a current at a
given voltage.

ChristmasLamps in Parallel
IISV .

f1SV

+

II SV

+

I ISV

+

I ISV

+ +

IISV

, ,
, I \

, ,
, I \

. , ,
, J \

, ,
, I \

, ,
, I \
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Still another example of a parallel circuit is the filament circuit for the
vacuum tubes used in automobile radios. Th e filaments ar e all connected in
pa ra llel, and either 6 or 12 volts is applied to each. Th e tubes have either
6- or 12-volt filaments, dependi ng on the type of ba ttery in the au tomobile.

In each case, you can see that all sources or all loads are connected across
the same two points. Th is produces a circui t which has one common voltage 0
applied to all loads.

You have previou sly learned that in a series circuit all loads and sources
are connected end to end. Th e same curre nt flows through all components,

EL EMENTARY ELECTRONICS



Batteries in Parallel Offer More Current

1 J r-+~
- - -- - -

T- I- I--0

and the source voltage is divided among the separate loads. In a parallel
-Circuit, all loads and sources are connected across the same points. Therefore,

each load has the same voltage applied.

Vacuum-Tube Filaments in Parallel
HEATERS

1\ 1\
.

1\

6V
OR
12V

Ql. In a parallel ci r cuit, each resi stance can have the same
( voltage, cu r ren t ) hut different ( voltage, eurrent ),

Q2. In a ser ies circuit, each r es is tan ce can have the sam e (vol­
tage, cu r rent) hut different (voltage, current).

Answers on n ext page.

Load and Source Connect ions

±. .....
-=-E

RI

RI R2

SERIES CIRCUIT
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Your Answers Sh ou ld Be : v

AI. In a parallel circ u it, each resistance can h ave the same voltage
but different curren t . With th e sa me voltage across ea ch load ,
cu r rent will equal th e voltage divided by the load resistance.

A2. In a series circ u it each resist an ce can have th e same curren t
but different voltage. .

AUTOMOBILE CIRCUITS

Th e dia gram below is an example of a schematic for a lighting circuit in
an automobil e, and is also an exam ple of a parallel circuit. Notice that fuses
are used in the separate branches. Thi s permits one circuit to short and blow
its fuse while the other circuits remain energized. Notice that different switches
are used for different ' jobs. The m~in light switch might be a ro tary type
(wafer ). The stop-light switch is usuall y actu ated by the same hydraulic fluid
pressure that applies the brak es. Th at is, the switch is a push-button type tha t
is spring-load ed to for m a normally open circuit. When the brakes are applied,
pressure buil ds up in the mas ter bra ke cylinder, causing the stop-ligh t switch
to close. The head -light dimmer switch is located on the floor of most cars. 0
It is a push-button switch which remain s in one positi on until pressed again.
The dome light is switched on and off by either of two switches in parallel.
One is a push-button type that is spring-loaded to stay normally closed, and
is actuated by opening and closing the car door. When the doo r opens, the
switch returns to its nor mally closed position; when the door is closed, it
push es the switch open. In par allel with this switch is a slide switch, some-
times a part of the dome-light fixture.

Automobile light Circuit

84

+
6V
OR-=- 0
12V- OFF

BRAKE

~
LIGHT SWITCH

I-

o
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Slide Switch Symbol
<MOTION>

TIT=
A 8 c

CURRENT FLOW IN A PARALLEL CIRCUIT
Current in each branch of a par allel circuit must originate from the same

source. This mean s tha t each branch will have a different curre nt if the re­
sistance of each branch is different. Th e source must supply cur rent for each
branch, so the total current is the sum of all the branch currents.

Total Current Is the Sum of the Branch Currents

+

RI
ran

R2
36fi

R3
9fi

Q3. W hat is common to all light circu it s in a car?
Q4. W hat sort of a load does a car hatter y have ?
Q5. The total cu r ren t in a parallel circuit is the - - - of all the

branch cu r ren ts . . .

Your Answers Sh ould Be:
A3. T he voltage source.

A4 . Sinc e more th an on e circui t can be swi tched into use, th e hat­
te ry can h ave man y different loads. The to ta l load is th e. sum
of the individual loads.

A5. The total current in a p arall el circ u it I S the sum of all th e
bran ch curre n ts.

Calculating Current in a Parallel Circuit
To find the current in each branch of a parallel circuit you must apply

Ohm's law ; that is, E/R equals I for each branch. In the diagram imme­
diately above, I [ (branch 1) wiII equal 72/12 12 (branch 2) will equal

I
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: Exeiting New''Ho'"me&"Hobby Kits
® "

New Heathkit "Component Credenza"
Mediterranean ~tyling

3D-Watt FM-Stereo Receiver
4-Speed Automatic

Turntable . . . Full-Range
Speaker Systems

• Combines all solid-state FM stereo receiver. 4-s peed
automatic turntable with d ia mo nd stylus and two full­
range. t w o- way s peake r sy st e ms in t o a luxurious Medi­

't e rr anea n cabinet . 15 w atts per chann e l music po wer
output. Full range tone controls . Ve ry low Harmonic &
1M Distort ion. Exce llent ,c ha nne l separation . Trans­
forme rless o utput circuit fo r mi nimum phase sh ift. wide
response . Electronically filtered power sup ply . S t e reo
headp ho ne jack . Auxili ary input . Filtered tape output.
Exc elle nt FM tuner selectivity & sensit ivity. 4-stage IF
• AFC • St e reo indicator light . SCA filter . High quality
BSR McD o na ld 500A Automatic Turntable with low mass
counte rba la nc ed aluminum t o ne arm plays up to 6 records
• Co mes with S hure d iamond stylus magnetic cartridge .
Vernie r s tylus pressure adjustment . Anti -Skate control
• Cue / Pa use control. Two du ct ed -po rt reflex 2-way
spea ke r systems for pe rformance com pa ra ble to f ine com­
ponent- type separate speaker systems. Eac h system con­
tains 10 " high compliance woo fe r &. . 3~" ring·damped
tweeter f o r 60- 16 .000 Hz response . Com p lete system
housed in a magnificent factory assembled Mediterranean
cabi net of be autiful oa k veneers w it h solid oak trim .
Easy assem b ly with the famous Heat hkit Ma nua l ... buil d
only t he rec e ive r & install t he com po nents. The finest
value anywhere in quality stereo con soles

Real Stereo Performance Demands Real Stereo Components • •• the
kind used for custom-designed systems. The new "Component
Cr edenza" , as the name im plies, integrates separa te components
into a single functional unit. Here are those componen ts • . •

Component-Qualit y I'M Stereo Receiver. Th e heart of the new
AD-19 is ' the famous Heathk it AR-J4 I' M-I' M-Stereo Receiver
circuitry, The amplifier produces a solid 30 watts IHF music power.
The I'M Stereo tun er features 5 uV sensitivity, excellent separation
and flywheel tuning. The AR-14 has been rated as the best value ob­
tainable in a medium power rece iver.

Component-Quality 4-Speed Automatic Turntable with such pro­
fessional features as Cue/Pause control , Anti-Skate control, ad­
justable stylus pressure and famous Shure diamond stylus mag­
netic cartridge.

Component-Quality Speaker Systems. Two independent, ported
speaker systems, each with a 10' woofer and 3 x 3 ¥:' tweeter
deliver 60-16,000 Hz response for remarkable fidelity.

Elegant Mediterranean Oak Cabinet . •. a fine example of cabinet­
making, flawlessly executed in oak veneer with solid oak tr im.
Rigidly constructed using fine-furniture techniques. /

The New Heathk it AD-19"Component Credenza" . • • A Master­
piece in sight and sound. Put it in your home now.

KitAD. 19, 158 Ibs $299.95'

NEW Heathkit GR-78 Solid-State General Coverage Receiver.••
Tunes 190 kHz To 30 MHz In Six Bands
The new GR -78 com bines wide coverage, superior performa nce and portability
with sharp styling to provide a remark able value in general coverage receivers.
Tunes AM , CW & SSB signals from t90 k Hz to 30 MHz in six switch-se lected
bands. The all solid-Slate circuit emplo ys modern FEr's in the RF section and
4 ceramic filters in the IF to deliver maximum sensitivity and sharp selectivity.
Bandspread Tuning is built-in, and can be calibra ted for either Shortw ave
Broadcast or Amat eur Bands. Completely portable . . . comes with a nickel­
cad mium rechargeable batt ery pack and built-in cha rger that opera tes from
120 or 240 VAC and 12 VDC. Man y built-in fea tures . . . 500 kH z crystal cali­
brator .• • switchablc Aut omatic Noise Limiter ... switchable Automatic Vol- .
ume Control • • • Receiver Muting ... Headphone Jack and many more ,
Order yours today. 14 Ibs.

NEW
Kit GR-78

$12995*

NEW
Kit GD -20 9A

}

NEW Heathkit Deluxe Radio-Controlled Screw-Drive
Garage Door Opener Semi-Kit
The next best thing to a personal door man. The " wireless" factory assembled
tran smitter operates up to ISO feet aw, y. Just push the but ton and you r garage
door opens and the light turn s on .. • and stays on until you ' re safely inside your
home . The giant 7 I t. screw mechanism coupled with the 1,4 UP motor mean real
power and reliability and the adjustable spring -tension clutch auto mat ically re­
verses the door \I hen it meets any obstruction ... extra safety for kids. pets.
bikes, even car tops. Assembles com pletely without soldering in just one evening.
Easy, fast installation on an y 7' overhead track (and jamb & pivot doors with
accessory adapter). Order your s now. 66 Ibs.

• .. Adapter arm for jamb & plvct doors. Model GDA.209.2, 57.95'
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NEW
Kit GR -SS1
wit h AFT

(leIS ca bine t
& cart)

Kit GR -227
NOW O NLY

$379 95*

Now There Are 6 Heathkit'"
Color TV's To Choose From

2 Models In 180 Sq. In'ch Size
NEW

Kit GR-481
with A FT

$35995*(less ca binet)

2 Models In 295 Sq. Inch Size NEW
Kit GR ·6S1
With AFT

2 Models In 227 Sq. Inch Size

w ith Optional RCA Matrix Tube . ... with the same high performance features
and built-in servicing facilities as G R·681 a bove • .. less AFT . VHF power tunin g
and built- in cab le-lyre remote control. You can add the opt ional GR A·29S..6
Wireless Remote Co ntrol at any time. New option al RCA Matrix tube dou bles
the brightness: Model GR-295MX, 5485.00. .
GRA·295·1 . Contemporary Walnut Cab inet shown $64.95'
Both the GR-6S1 and GR-29S lit into the same Heath lactory assembled
cabinets; not shown Early Amer ican style at $109.9S'

NEW Deluxe Heathkit "581" Color TV With AFT
Th e new Heathkit G R· SSI will add a new dimen sion to your TV viewing. Brings
you colo r pictures so beau tifu l, so na tura l, so real . . • puts profes sional mot ion
picture qualit y right into you r living room. Has the same high performanc e
features and exclusive self-serv icing facilit ies as the G R-681, except with 227
sq. inch viewing area, and without powe r VH F tu ning or built -in cab le-type
remote control. The opt ion al GR A-227-6 w ireless Remote Co ntrol can be
added any time you wish. An d like all Heathk it Co lor TV 's you ha ve a choice
of different installati ons .•. mou nt it in a wall. your ow n cu sto m cabi net, your
favorite B&W TV cabinet, or any o ne of the Heath factory assembled ca binets.
GRA · 227·2. Med iterra nean Oak Cab inet shown ... . . • ... ... . $109.95'

Heathkit "227" Color TV
Same as th e G R-581 ab ove. but without Au tomat ic Fine Tuning . . • same
sup erlati ve performance. same remar kab le color picture qua lity, same built-in
servicing a ids. Like all Heathk it Color T V's you can ad d o ptional Wireless
Remote Control at an y time (GRA-227-6). And the new Table Model TV
Ca binet and roll aro und Ca rt is an economical wa y to house your " 227" . • •
just roll it any where. its rich a ppearance wilt enh ance any roo m deco r.
GRS·227·5. New Carl and Cab inet combo shown . . • . .. .. . ... . $54.95'
Both th e GR· SSI and GR-227 lit into the same Heath lactory ass embled
cabinets; not sh ow n. Cont emporary cabinet $64.9S'

NEW Heathkit Deluxe "481" Color TV With AFT
T he new Heathkit G R-48 1 has a ll the same high performance featu res and ex­
cl usive self-servicing a ids as the new G R-581. but with a smaller tube size . . •
180 sq. inches. And like all Heathkit Color TV's it's easy to assemble . .. no
experience needed . The famou s Heathkit Color TV Manual guides you ever y
step of the way with simple to understan d instru ction s, giant fold-out picto rials
~ •. even lets yo u do yo ur ow n servicing for savings o f over S200 thro ugho ut the
life o f your set. ICyou .....a nt a del uxe color TV at a budget price the new Heathk it
GR -481 is for you .
GRA·180.1 . Co ntemporary Walnut Cab inet shown $49.95 '

Heathkit "180" Color TV
Feature for feature the Hea thkit " 180" is your best bu y in color TV viewing • • •
has all the superla tive perfor mance character ist ics of the G R-481. but less Au to­
matic Fine Tuning. Fo r exira savings. ext ra beau ty and co nven ience. add the
table model cabinet and mobile ca rl. Get the value-packed GR~1 80 today.
GRS·180·5. Table Model Cabinet & Cart co mbo $42.50'
Both the GR-4S1 and GR-1S0 lit the same Heath lactory assembled cabi-
net s; GRA·1S0-2 . Early Amer ican Cabinet $94 .9S ' . N OW O N LY .
Add the Comfort And Convenience Of Full Color ' w ireless Remote Control 329

9
* ~. I

To Any Rectangular Tube Heathkit Color TV . • . New Or Old! $ 5 . b :&
Kit G RA·681·6. for Hea thk it GR-6S1 Color TV·s $64.95 ' <. .
Kit GR A-295-6. lo r Heathk it GR-29S & GR-2S TV·s $69.95 ' (I••s ceblnet & cart)
Kit GRA-2 27 -6. lor Heathkit GR-SS1 ; GR-4S1 & GR-1 80 R1ceptfon Is Silnulated
Color TV·s $6. 9.95' o. All Sets Shown rg;~.

NEW r-~A~~~~~,~l~U--------~ - ' --
I Benlon H.,bor. Mlchi.an . 9022 , 5 ch/umberger l ubstd i,ry

FREE 1970 CATALOG ! I 0 [ ' c1os.0 i' $ plUSlhippi' l ·

Nowwilli more kils. morecolor. I Please send model($l.-;;;;r. =='---n;===~===='----------
Fully desc ri~es these Ilonl with I 0 PlelSesend FREE Heathkit CJIJIOf,. 0 Ptease send Credit Application.

~;i;r i~e~~,~~:c:::~~~::;:;: I Name _
IflC.i uitar & I mplifll:f. amateur I Address

'h~~~ &~~~t· .ed,:~t~:alonC ~r I --- - - - - - - - - - - - - - - - - - - - - .----- I
wnte Heath tompany. l enton l efty, . .. $.ll te . . Z.'p I
Hlr bor, MIChigan 49022. L....:~I!.!r~'!!r~~-~~~r.!:._~lt~~~~~~~J!.:t~~~~I~U~~=- .£.Ll6!.._

NEW Heathkit 'Ultra-Deluxe "681" Color TV With AFT .• ,
Power Channel Selection & Opt. RCA Hi-Lite Matrix Tube
The new Heath kit GR ·681 is the world's most ad vanced Color TV with more
built-in features than any other set on the market. Autom atic Fine Tuning on all
83 chan nels .. • PD"'..er push button VHF channel selection. built -in cable-type
remote control . •. or you can ad d the optional G RA-681-6 Wireless Remote
Control an y time . •. plus the built-in self-servicing aids that arc standa rd on all
Heathk it color TV's. Other feat ures include high &: low AC lap s to insure that the
picture transmitted exactly fiLS the " 681" screen. auto matic degaussing. 2-speed
tra nsistor UH F tuner. hi-fi sound output, t" 'O VHF antenna inputs, top qua lity
Amer ican brand color tube with 2-year warrant)' . w ith e ptional new RCA Mat rix
picture tube that doubles the brightness, Mod.1 GR-68IMX only $535.00.
GRA .295.4. Mediterranean Cabinet shown f124.95,

HBSthkit "295" Color TV
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72/36, and 13 (branch 3) will equal 72/9. The current in breach 1, there ­
fore , is 6 amps ; in branch 2 there is 2 amps; and in branch 3 there is 8 amps.
Total current supplied by the source is 16 amps.

CALCULATING TOTAL RESISTANCE
Since h in a parallel circuit is equal to the sum of all branch currents, RT is

equal to E/h. Also, IT equal s the source voltage divided by RT, and I (any
branch) equals the source voltage divided by the resistance of that branch.

E E E
I I = -, 12 = -, and Ia = -

R1 R2 Ra
Substituting for h, I I (branch 1), etc.

(1) IT

E E E E
(2) -= - +- + -

RT R1 R2 n,
E can be any value you choose for the 'solution of RToThis leads to two

possible methods of solving for RT • ·0
First Process-RT can be found by assuming any value for E that is easy to

work with. Then, divide each resistance into E to find I for each branch.
As an example , imagine a parallel circuit having resistances of 100, 200,

and 200 ohms. Select a value for E that permits an easy solution for all
branches, such as 100 volts. Therefore, E/R 1 = III E/ R2 = 12, and E/Ra = 13,

I I = 100/100 = 1 amp, 12 = ·100/ 200 = 0.5 amp, and 13 = 100/200
0.5 amp. Now, find the sum of the branch currents to determine h.

(
IT = I I + 12 + I a = la + 0.5a + 0.5a = 2a

You now know I T for a selected E. All that remains in order to find RT is
to divide the assumed voltage by the amount of total current the parallel reo
sistances allow to flow. .

E 100
RT = - = - = 50 ohms

I 2

The shorthand statement that describes all of the operations used in finding
the total resistance (50 ohms) is : .

E
RT = - '

I
Since, o
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. and ,

th en ,

E = 100 volts

100

1 + 0.5 + 0.5
50 ohms

Second Process-Looking at the expression h = 11+ 12 + Ia and using
its equi valent expression, E/RT = E/R1 + E/R~ + E/Ra, you can arrive at
the same expression for RT as before.

E E E E-=:= -+-+­
RT R1 R2 n,

Now, follow these steps closely.

. (E ) (E E E)1. - RT = - + - + - RT
RT R1 R2 Ra

(
E E E)- +- +- RT
R1 R2 Ra

(Multipl ying both
sides by RT.)

(RT'S on left cancel.)

(Divide both ~ides
by I T and cance l
th e like quant ities
on right. )

E
3.--- - --

E E E
-+-+­
R1 R2 Ra

(
E E E)-+-+­R1 R2 Ra

E E E
- +- + ­
R1 R2 Ra

E
4. = RT

E E E
-+-+ -R1 R2 Ra

R1 = 100 n, R2 = 200 n, Ra = 200 n, and 100 volts was previously selected
for E. Now, substitute and perform the arithmetic to solve for RT •

100V
RT = --- - --- ---

100V 100V 100V
- +-+­ioo, 200!l 2aall

100V

1 amp + 0.5 amp + 0.5 amp

100V
= - - = 50 ohms

2amp

The two proces ses have led you to the common expre ssion used in the field
for the total resistance of a parallel circuit. ("1" is used as the common
value for E. )

1
RT

III 1
-+-+ -+ ... + ­R1 R2 Ra Rn

This is called a reciprocal expression beca~se there are operations in which
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a value is divided int o one. You will find thi s tru e for many different mathe­
matical operations. To imp rove your abil ity to appl y them, examine such
expression s to determine the several arithme tic operations each contains.
The development of math ematical processes is not often explained in technical
literature. Difficult expr essions, such as the reciprocal formula above , con­
tain simple arithmetic steps that make the "shorthand" expression reasonable
and meaningful. Find and analyze these steps. Acceptance or memorization
is of little value unless you und erstand the rea soning behind each expression .

You should now review the entire pr ocess (the solut ion or RT ) until all
steps are clear and appear reasonable to you. Evaluate each new step with
questions, such as, "Why perform this operation?" or " What arithmetic
operations are the symbols representing? " Remember tha t any operation
you will ever follow is nothing more than arithmetic applied with logical rule s
and sequences .

Man y times you will be faced with a "new" mathematical expression (at
least it will be str ange to you) . If you determine the answer to the two
ques tions above , you will find there is a simple hidden reason or step.

The question below asks you to find the solution for RT , using either
process. If you do not use the reciprocal form, E can have any value you
choose to select. Your selection shou ld be one that permits simp le number
operations with arithmetic. A hint for the selecti on of E-always select a
value for E equal to or larger than the largest resistance. Another hint­
try to select a value for E which resu lts in a whole number when divided by
any value of R. -Don't forget 'the Ohm's law relationship where RT =E/IT•

Q6. What is the total resistance of the following circuits ?

o



/

Your Answers Should Be :
A6. (a) Select E of 120V

E 120V

1a + 4a + 3a

(b) Select E of 80V

IT
RT =

120V 120V 120V
-+-+--
120n 30D 40n

120V 120V
RT = ------ = -- = 15 ohms

Sa

E SOV
RT = - = ----'------

1T SOV SOV SOV
-SO- + -S- + -16-

SOV SOV
RT = --- --- = -- =5 ohms

1a + lOa + Sa 16a

(c) Select an E of 390V

390VE

IT 390V 390V 390V

130K + 390K + 19SK

390V 390V
RT = ------- = -- =65K

1ma + 2ma 6ma3ma +
(d) Select an E of 120V

RT =
E 120V

120V 120V 120V
--+--+--

60 40 120

120V 120V
RT = = - - =20 ohms

2a + 3a + 1a 6a

Total R in a Two-Branch Circuit
Another method for finding the total resistance of a two-branch parallel

circuit is the product-over-the-sum process. Given the values of two resistors
in parallel , multiply one times the other and divide by the sum of the two.

R1 X R:
RT = - - - ­

R 1 + R2

The total resistance of the parallel circuit below is 24 ohms. This can be "
determined by using the product-over-the-sum process.

______~~~n
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E(R1 X R2)

E(R2 + R1)

40 X 60 2,400
RT = = - - = 24 ohms

40 + 60 100

E E
RT = ------:-

E "£
- + ­
R1 R~

To find the total resistance of a parallel circuit containing resistors of
equal value in parallel, all that needs to be done is to divid e the value of one
of the resistors by the number of resistors in parallel.

. If a parallel circuit, for example, contains three 90-ohm resistor s, RT can
be determined by dividing 90 by 3.

90
R r = 90 90 90 (selecting an E of 90)

90 + 90 + 90

90

1 + 1 + 1

90
= - = 30 ohms

3

o

Q 7. What is the total r esistance of these circuits ?

: Rr ' R~R2
~480n

B

=? RI R2 R3
lson 160n 160n

c

R4
160n
R~R2
~450n

D

Your Answers Sh ou ld Be:

=192 ohms

(Continued next page)

o

= 20 ohms
60 X 30 1,800

= - -
60 + 30 90

153,600
= - --

SOO

R 1 X R 2
RT = .- - - -

R'I + R2
320 X 480

RT = '
320 + . 4S0

160
RT = - =40 ohms

4
(c)

(b)

A 7. (a)

94 ELEMENTARY E LECTRONICS



(d)
550 X 450

550 + 450

2,17,500

1,000
=247.5 ohms

Equivalent Resistance
I Just as in the serie s circuit, the resis tances in a parallel circuit can be
represented by an equi valent. The equivalent indicates the load (RT) which
the source must work into . Since IT is the easiest unkn own to find (it is the
sum of all the curre nts), it becomes a simple .task to divide h into the source
voltage to find RT.

By the same reasoning, it is easy to find the power tha t the source must
supply. "

P = IE
In this case:

TYPICAL APPLICATIONS
A parallel cir cuit is used where current is to be divided . This is similar

to the action of the series circuit, except that voltage was "divided.
Current Meter- An ammeter is used to indicate the amo unt of current

flowing in a cir cuit. Very often the meter used will be one that has a full­
scale deflection , indicating an amount of current much less than the cir cuit
current to be measured. There is a method of bypassing the meter with the
excess current. Thi s is called shunting the meter. With a shunt, the meter
reads a percentage of the total current. This mean s normal current flows
through the entire parallel network (consisting of the meter and shunt ),
with only a small portion flowing through the meter .

An Ammeter with aShunt ·---.........

METER
MOVEMENT

1=20

IO,OOOjUl

This meter has a movement with 2,000 ohms of resistance and is shunted
by a 10,000 micro -ohm (0.01 ohm ) resis tor. Thi s permi ts p.a of curr ent
to flow through the movement and 2 amps (minus the 10 p.a ) of current of
flow through the shunt. These may not be the exact values for a particular
multimeter , but all multimeters employ similar ratios.

Q8. W hat is the total cur r en t in th e 'following circuits?
Q9. Wh at is the power di ssipated by ea ch resistor and the total

power for each circuit shown at th~ top of next page ?
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R3
25n

RI

+ 72n

-=- E=
-=-12V-

R2
60n

R4
24.5n

I RI R3
22n 220n

- E= ,
- (IOV

R2
l ion

A B

-E=
--+:68V

c

RI
8.5n '

R2
5n

RI

- 12n
-E=
--,+6V R2

30n

D

R3
40,(1

o
Your Answers Sh ould Be :

AB. (a) IT = 11+ 12 + l a + 14 = 110/ 22 + 110/110 + 110/220 +
110/ 24.5 = 5 amps + 1 amp + 0.5 am p + 4.489 amps =

10.989 amps

(b) IT = 12/72 + 12/ 60 + 12/25 = 0.167 am p + 0.2 am p +
0,48 amp = 0.847 amp

(c ) IT = 68/8.5 + 68/5 = 8 am ps + 13.6 amps = 21.6 am ps

(d) IT = 6/12 + 6/30 + 6/40 = 0.85 am p

A9. (a) P I = 5 X 110 = 550 watts; P 2 = 1 X 110 = 110 watts ; Pa =
0.5 X 110 = 55 watts; P 4 = 4.489 X 110 = 493.79 watts;
PT = 10.989 X 110 = 1,208.79 watts

(b) P I = 0.167 X 12 = 2.00 4 icatts; P2 = 0.2 X 12 = 2.4 uiatts ;
Pa = 0.48 X 12 = 5.76 tc at ts ; P T = 0.847 X 12 = 10.164
watts

( c) P I = 8 X 68 = 544 watts; P2 = 13.6 X 68 = 924.8 wa tls;
P T = 216 X 68 = 1,468.8 watts

( d ) PI = 0.5 X 6 = 3 watts ; P2 = 0.2 X 6 = 1.2 watts; Pa =
0.15 X 6 = 0.9 watt; PT = 0.085 X 6 = 5.1 wa tt s.

Switches in Parallel- Switches are connected in series in some cases and in 0
parallel in others.

As ca n be seen in the figure above , right , switches can form a closed-circuit
condition from PI to P2 if either one or the other or both are closed. To

98 ELEMENTARY ELECTRONICS



Separated Switches in Parallel
A 0 OFF

ON

PI

o OFF

B ON

P2

obtain an open circuit from P l to P2, both switches must be open. Another
form of the parallel switch is the type which has two or more poles actuated
by the same mechanical element.

Group Actuated Switches in Parallel

PI~I--- ----='-OP2
I
I
I
I
I

P3~01-------<0 P4
DPDT

The dashed line indicates that the two poles of the switch are actuated
at the same time.

Wafer Switch Parallel Operation
I I I

I, 02 I, 02 I, 02

\03 '03 ,03
\ \ \

40 \ 40 \ 40 \
'- ...\ ...l

A B c

The rot ary action available in the application of the wafer switch permits
man y pa rall el oper ation s. In the illustration above, the switch has three
wafers (A, B and C). Agai n, the dashed line repre sents mechanical connec-
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tion where by all wafers are actuated at the same time. In this case the switch
is said to be a three - (tr iple) pole, quadrup le-throw (four positi on ) , or
TPQT (triple-pole, quad ruple-throw ) .

.Batteries in Parallel-For heavy-duty operation, batteries of equal voltage
are constructed with plates in parallel or connected with man y cells in parallel.
This means they requi re more charging current to become .full y charged.
Yet, in another sense, more current must be drawn to cause the batteries
to be discharged.

II IpBatterier S In ara e
"'".rv IT ADDIT I ONA L+ + 1 + AD J IT I ON A L

-'- - '--
-~ 2 Y CEL LS' !'"OR - - - 6Y BATTER IE S

- - - T- M ORE Po"WER
- - - FOR MOREli POWER

I- ~- ~

\... ~

QIO. What precautions must you take hefore con necting bat­
teries in parallel?

QIL Could you u se a lamp bulh for a sh u n t, or parallel, re­
si stance in a circuit ? How would you determine the resis­
tance of the lamp ?

o

Your Answers Sh ou ld B e:
AIO. You must make sure all batteries to be con nected in p ara llel

h ave th e same voltage.

All. Y es, you could use a lamp for a sh un t in a circuit. The wattage
and volt age rat ings permit you to ca lcula te the resist an ce.

. P E
That is, I = - and then R = - .

E I

WHAT YOU HAVE LEARNED
1. A parallel circ uit is a comb ination of two or more basic circuits con­

nected to a common voltage source.
2. Batteries may be conne cted in parallel to produce power for a longe r time.
3. Switches rnay be connected in parallel to form parallel turn-on operations;

yet they all have to be turn ed off to open the circuit. ,
4. Filaments in vacuum tubes may be connec ted across a common voltage

source.
5. Each branch of a parallel circuit may have a different cur ren t flowing 0

through it. All branches will have the same voltage applied.
6. To find the total current in a parallel circuit, you determine the sum of

all the branch currents. (Co ntinued on page 110)

./
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AII:elltee
Sit-III·

Mohammed can't go

to the mounta in?

Then send mountain

to Mohammed

-and pronto!

• High-school students in the Greater New
York area are now offered a helping hand
found in few other places in the world . The
hand, in this case, takes the form of a spe­
cial FM radio stat ion. Its purpose: to enable
physically hand icapped students to continue
their education even though they can't go to
school. What's more , there 's even a special
telephone system that lets students and in­
structors communicate with each other al-

, Instructor rece ives quest ion from student
at lelt, then files it with other queries.

J ANTJARY- E'EBRTJARY, 1970

Homebound student calls in quest ion to his
instructor over special te lep hone system.
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®/®. ABSENTEE SIT-IN

Technician 'supervises equipment which
broadcasts High School of the Air programs.

most as though they were in the same room.
Students who are participants in Home ­

bound Instruction, a program for students
who are unable to attend school because of
permanent or temporary physical handicaps,
are supplementing their education by means
of High School of the Air. Th is special FM
radio station, which has been set up to broad­
cast educational programs for the home­
bound student, helps him keep pace with his
schoolmates and then prep ares him for his

Tapes and tape recorders play important
role in stat ion's programming . Machines
in foreground are profe ssional RCA units.

100

Get ting ready to record High School of the
A ir program, stat ion technician load s tape
on recorder mounted in large racle panel.
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In stud io, students and instructor part icipate in High School 01 the Air round.l,oble discussion,
which is broadcas/ to homebound students who are physically unable /0 attend c:Iasses.

Regents and College Board Examinations.
As part of Homebound Instruction, a

program which brings teachers to the stu­
dents' homes for regular two-hour sessions,
High School of the Air is a combination
radio station and school. While students at
the station part icipate in regular classes,
Homebound students listen to the classes and
communicate with their instructors via a
telepho ne broadcasting system. This free-

flowing dialogue between instruc tor and
Homebound students enables their teachers
to answer questions as well as quiz their
absentee students.

Safeguarding the handicapped student
from an irretrievable academic set-back,
High School of the Air ensures that the
high-schooler wiII receive a well-rounded,
college preparatory education despite his
accident or iIIness. -Robert Levine •

In con/rol room, te chnician keeps eye gQ discussion group and hand on gain control as
broadcast goes out over airwaves. Some doss sessions are /aped lor lofer broadcast.
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DID
YOU

HEAR
THAT
STAR

• Paul Kilborn looked up
from his latest copy of
Playboy and out through the
screen of his porch, 300 feet
up the side of a West Vir­
ginia mountain. In the val­
ley, lights were flashing on,
first in the office building,
then in the equipment sheds
of the big Green Bank ob­
servatory. Paul stepped
quickly inside and dialed the
main office.

"What's going on down
there?"

"We're not sure, sir." It
was one of the new techni­
cians assigned to the Na­
tional Observatory since its
1967 expansion. "We don 't
know what it is, but we're
getting a signal. A pattern."

The Playboy still in his
hand , Paul headed for the
station wagon standing in
the driveway, its engine still
warm. Project Sensor was
less than twenty hours old,
and already the false alarms
were starting. What would
it be this time: a ham oper­
ator , trespassing on the ra­
dio-restricted zone? A dis­
tant thunderstorm? A stray
transmission from an airline
flight?

Theoretically, the antenna

was trac king the star Tau
Ceti, eleven light years from
Earth. But Paul knew to
expect surprises. He had
helped to redesign the big
radio telescope with a new
narrow beam antenna and
low noise receivers that
might pick up almost any­
thing . He found Dr. Gerard
in the computer analysis
room, wrist deep in readout
sheets and frowning.
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By Alan C. Van Dine
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"Any inkling , Jake?"
"None," said the project

director, "except that it's too
good to be true."

Paul looked at the pulse
pattern, traced out on long
grid sheets. "Much too
good," he agreed. " It looks
almost like a musical score."

"Ri ght," Gerard said.
"The Tau Ceti Toccata and
Fugue . Only it wil1 turn out
to be a jamboree from some
jerkwater radio station with
a fa u lty tr an sm itt er.
Wouldn 't that look good in

sembles this. We played it
for the Navy hotshots at
Sugar Grove, and they can 't
identify it either. "

Paul squinted at the azi­
muth and elevation dials.
"We can't have drifted off
Tau CetL"

"Not a chance. She's
tracking that star steady as
a rock . But this signal is
much too strong to be com­
ing from the star. Another
thing-look at this frequen­
cy analysis. The rhythmic
signal is superimposed over

sign of intelligence in deep
space ? Paul and Dr. Gerard
decided to check it out.
The y steered the antenna off
the star.

The signal stopped. Fo r
a ful1 minute, not a word
passed. Pointlessly , Gerard
walked to the visual tele­
scope and peered through,
as if to look at the distant
rad io tran smitter that had
just mate rialized in the mind
of everyone in the room.

" It can 't be," he muttered.
"It just can 't be."

the newspaper s? Scientists
find intelligen t lit e in West
Virginia!"

Paul glanced at another
sheet , then another. More
of the same. "When did it
start, Jake?"

Gerard checked the timing
blips . "Zero one thirteen ,
and it's still repeating. I
thought we might have some
weird oscillation in the fre­
quency analyzer , but al1 cir­
cuits check perfectl y. The
interference analysis crew
can 't find a thing that re-

JANUARy-FEBRUARY, 1970

the random noise we were
gett ing from Tau CetL Fig­
ure that out. "

. By 3:30 the Sensor team
had exhausted every plausi­
ble radio source anyone
could suggest. No malfunc­
tions app arent. No stray
transmissions from outside
the val1ey. But the signal
continued : a repeating pat­
tern of four sequenc es that
defied all attempts at de­
coding. Could it be coming
from the Tau Ceti solar sys­
tem after all? The first real

"Maybe not," Paul said,
"but it's what we're here to
find."

"It's too distinct," Gerard
insisted. "The signal is sim­
ply too stro ng. Where would
they get that kind of
power?"

"And too complicated,"
Paul added. "Like a mel­
ody, or a ser ies of equations.
If they were putting out a
beacon signal, it would be
something simple and basic,
like two plus two equals
four. " (Continued overleaf)
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Gerard nodded. "Let's try it again."
"Wait a minute," Paul said. "Let's try an­

other target instead.". The vague beginnings
of an idea were assembling in his mind, but
it was too far fetched, and he was too tired
... he turned his attention back to the an­
tenn a controls.

When a second star was zeroed in, the
signal resumed-the same pattern- and now
all attempts at explana tion were in ruins.
How could two solar systems, light years
apart, be beaming the same message? Gerard
called a break for coffee and rest.

Paul, who had been awake for nearly 24
hours when the signal began , now found that
he couldn't sleep. Lying on the couch in
Gerard 's office; he reopened his Playboy and
thumbed through it.

Gerard , leaning far back in his swivel
chair, reached for his cigar ettes , started to
offer one to Paul, then noticed the magazine .

"Tell me," he said. "Why is it that every
time I'm up to my eyelashes in trouble, I find
that my top assistant has buried himself in
some girlie mag. "

"It 's envy," Paul said. "A lover looks at
a star, and it reminds him of peace, wisdom,
and womanhood, which reminds him of his
girl. So he tells the star how nice his girl is,
and he tells the girl how nice the star is. We
look at a star and promptly get hung up on
electromagnetic frequency analysis. I'd
rather be a lover. "

"I may cry," Gerard said . "And you, if
you happen to get around to it, might try
saying something even half that smart about
radio tr ansmissions from the direction of
T au Ceti." .

"Oh, th at. Well you see, if we were lovers
and poets , the whole thing would be quite
simple . We would know immediately that
our friend is writing poetry."

"Which friend? Tau Ceti ?"
Paul hesitated. "No, not the star . The

antenna. It has noticed its first celestial ob­
ject and reacted like most of our new equ ip­
ment reac ts- temperamentally."

Gerard grunted.
"T hink about it," Paul said. "We have

put 203 million dollars worth of sharpened
percept ion into this thing, haven't we? And
we have it so cross-rigged with 'computers
that we'r e not even sure we've isolated all of
the fu nctions. Right?"
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"Right ,", said Gerard, "except tha t not
even in our most imaginative blundering
could we accidentally program our com­
puters to writ e poetr y."

"No, no . .. not pro gram . But we have
hooked the antenna into so much redundant
circuitry that the damn thin g could pr ac­
tically talk to itself . And the antenna can
eavesdrop on stimuli that we haven't even
discovered. Th at' s what it' s for, isn't it?"

"Okay , okay." Gerard was apparently
tirin g of the game. "Sensit ivity, brains, and
a celestial viewpoint. It all adds up to a poet.
A IS-acre, 203 mill ion dollar federal poet.
Go to sleep!"

Paul shrugged. Sleep , to be sure, was the
only solution, and he could finally feel it
coming. But Gerard sat up suddenly, grin­
ning.

"I just realized something," he said. "We
have a whole roomful of eager young as­
tronomers, physicists, and mathematic ians
downstairs without a thin g to do. Paul, can
you think of a more gullible group in all
this world than astronomers, physicists, and
mathem aticians?"

"Not offhand ."
. Gerard reached for the , phone. "Well,

since you have come up with the original
hypothesis of the night , I suggest we unleash
all that Ivy League tuition on testing it. It
might be just what we need to get some of
those high-priced brains in motion."

A half-awake Princeton ma thematician
named Pitts was Gerard 's cho ice as proj ect
chief for the exercise. The you ng man stared
uncertainly through hanging stra nds of hair
as his boss explained the assignment.

"Th is is right down your alley, Pitts . Be­
sides, I' ve always admired your beard. I
want you to have every one who 's awake take
another crack at decoding the signa l pattern,
but with two arbitrary assumptions : first,
that it translates to meaningful English;
second, that it follows a regu lar meter, like
poetry ."

"Dr. Gerard , may I point out . . ."
"Pi tts," Gerard interru pted , "yo u are far

too bright to go walking around a place like
thi s with a closed mind."

Pitts left . Pa ul finally slept, but Gerard
shook him just before sunrise to say that he
had called Pitts to come back and discuss
his progress.

"You could have gone down to the con­
trol room, you know, " Pau l yawn ed. "Sup­
plied some encouragement, a few sugges­
tions . (Continued on page 106)
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Hey , Look Me Over
Continued fro m page 21

directly from the controls on the fron t panel.
A special matching switch allows you to
compare or matc h sets of transistors. The
Model 443 features all silicon solid-state
printed circuit board construction and dual
transformers for isolation and safety. Other
features include a flashing light to indicate
presence of high voltage on the diode test
terminals, built-in oscilloscope voltage cali­
bra tors, and terminals for connecti ng ex­
ternal test sockets. The 443 transistor-diode
curve tracer is available in kit form at $69 .95
and factory-assembled at $99.95. For fur ther
information write EIC O Electronic Instru­
ment Co., Inc., 283 Malta St., Brooklyn,
N . Y. 11207.

NewAmateur Sky Hook
Mosley Electronics has come out with a

new addi tion to their Trap-Master line of
amateur radio antennas. This one is called
Classic 36, a 6-element tri-band beam, rated
for maximum legal power on 10, 15, and 20

Mosley Cl assic 36 A mateur Radio Antenna

meters. Features the Classic coax-fed bal­
anced elemen t, and the Mosley Trap-Master,
making it weather- and dirt-proof for fre­
quency stability under all weather condi­
tions . Hardware is of stainless steel, and
maximum element length is 29 ft. 3 in.
Weight is 69 lb.; price $171.92. Get more
info from Mosley Electronics, Inc., 46 10 N.
Lindbergh Blvd., Bridgeton, Mo. 63042.

PlierswithPizazz
The Sta-Tite Corp. calls these automatic

locking pliers Lock-Matic. The tool is 71h
in. long and does the work of an adjustable
wrench , clamp, or gripping tool, in addi tion
to performing as pliers . Its two-position slip
joint jaws ope n from zero to ?Is of an inch
with locking action and to an inch and a
quarter for use as pliers. Lock-Matic pliers
are made of heat-treated steel with a chrome

Sta-Tlt» Automatic Locking Pliers

finish, and they will hold objects with pres­
sures ranging from a fraction of an ounce to
1000 lb. Price is $3.98 and you can get
more info from Sta-Tite Corp., 3900 Lou­
isiana Circle, St. Louis Park, Minn. 55426.

Pencil in that Design
A slim, 3-oz. insta nt heat penc il iron that

will do the work of much heav ier pistol-type
guns has been brought out by Wall Mfg. as
their Model IDL. Its slimness came about
by using a dual heat element controlled by a
thermal time delay relay , nixing the need for
a transform er. When a switch on the hand le
is depressed, a high-watt age element brings
the tip temperature up to operating heat in
seconds. The relay then cuts in a lower wat­
tage element that maintains the proper sol­
dering heat with no danger of overheating.
It continues at the lower wattage until a high­
er heat is required, then the relay cuts in
again for as long as needed. Initial input is
180 watts and it operates at 40 watts. Heat­
ing elements may be changed without tools.
Iron-plated or Va-in. plug-in tips are inserted
by loosening one set screw, and you can
match the tip to your job. Price is $9.95
and more dope can be had fro m Wall Manu­
facturing Co., Kinston, N . C. 28501.

(Continued on next page)

Wa ll Soldering Pencil
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Continued from previous page

Neat Lil Radio
Heath Company has brought out a solid­

state AM /FM table radio, the GR-48, a
bargain at $39 .95 in kit fo rm. The GR-4S
has switchable automatic frequency control
CAFC) and 5-uV sensi tivity . Automatic
gain control on AM keeps the volume con ­
stant under varying signal strengths. There
are built-in AM and FM antennas. The
cabinet is avocado green with a color-coordi­
na ted grille . The dial is back lighted and al1
controls are fro nt-pa nel mou nted. There's
a 3 x 5-in. oval speaker. The circuit goes
together on a single circuit board , and the

Heathkit GR·48 Table Radio

AM/FM tuner is supplied pre-assembled and
factory-aligned. . .

Want to know more about the GR-48?
Then drop a line to Heath Co ., Benton
Harbor, Mich. 49022:
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Newscan
Continu ed from page 14

can instantaneously display locations of a flee t
of tractors and trailers-has been designed by
Philco-Ford for Americas trucking industry.
The electronic central dispatch is a new feature
of Philco-Ford's Fast Freighter System, a mod­
ern tool of the motor freight industry that com­
bines inter-terminal communications with data
processing for immediate informa tion needs of
a motor freight company.

Not only does Fast Freighter tie a motor
freight company's terminals together into a mod­
ern commun ications network , it also brings to
each terminal manager the computer power he
needs for a variety of tasks, from figuring way
bills, to making out his payroll, or even to com­
puting efficiency of his tractors' performance.

In a simple presentation, Philco-Ford person­
nel demonstrated to the Editor how the elec­
tronic central dispatch enables a terminal
manager to obtain information instantaneously
on inbound or outbound shipmen ts, tractor and
trailer use, and the status of each freight
terminal in a motor freight system.

The central dispatch located anywhere is con­
nected over common telephone lines to a Fast
Freighter central processor at Philco-Ford 's
Willow Grove , Pa., engineering center.

The electronic centr al dispatch appears as a
TV set mated to an electric typewriter key­
board. It features a TV-like screen on which
computer-derived information is displayed in
plain English or in graphic form.

The termin al manager uses the electric key­
board to compose messages or to request in­
formation from the central Fast Freighter
processor. When he composes his message, it
appears simultaneously on the TV screen, giving
him a chance to check its accuracy before dis­
patching it over a telephone line to the central
processor.

When the message is received at headquarters,
Fast Fre ighter updates all relevant records. As
a result, terminal managers can maintain a con­
tinuous check on shipment s either inbound or
outbound from their terminals-avoiding cum­
bersome use of wall maps and the high cost of
long-distance telephoning .

With instantaneous communications and con­
tinually updated central information records,
motor freight managers have, through Fast
Freighter, a continually fresh and up-to-the-min­
ute picture of their operations and resources. •
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Hear That Star?
Continued from page 104

"No need," said Gerard. " I have one crew
running a complete recheck of all equipment
while Pitts and his boys play anagrams with
your new theory of versified astronomy. Be­
sides, if I went down there Pitts might start
asking que stions, and then what woul d I
say? "
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Pitts carne in, tight-lipped and plainly an­
noyed, clutching a scrap of notebook paper
in his right hand . H e looked like he thought
the sky was falling.

"We have two complete words, and the
rest is falling into place qu ite rapidly," he
told Gerard. "But I'm afraid the sta ff is a
little upset."

Paul looked quickly at Gerard, then jerked
the sheet from the young man's hand; and
he and Gerard read it together. It said,
"Twinkle, twinkle . • ." •

\ .
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Identify Stat ions
Continued from page 68

station on 647 khz at 0401 with news,
I think in English. At 0407 what ap­
peared to be the Rh odesian jamming
became audible, but it was not as clear
as on Feb. 20".

"Can you tell me if the S IOn time
corresponds with Francistown's, wheth­
er the jamming heard on 647 cor- .
responds with Rhodesia's on this
frequency ; and whether the Francis­

't own station was still on the air March
11???"
To which the answer came back loud and

clear:
"You are quite correct in thinking

that we . are now doing programs to
Rhodesia. . . . Regarding Francistown's
sign on at 0400, it was on the schedule
as a 'Note ]' start, which consists of
bow bells, followed by announcements,
the length of the announcem ents is
variable, so it 'is quite possible that
the sign on was at 0358. . . . Th e jam­
m ing ),ou heard was undo ubtedly from
Rhodesia, as it had a vel')' distinctive
note. Th e station was still on the air

Signal Tracing Gun
Continued from page 59

switch turned on and sensitivity control set at
minimum. A strong audio signal should
raise current drain to 24 rnA. Also check
cap acitors and the diode connected to the
probe s and double-check the hook-up of
circuit board and connections to it, as well
as all of the components. After making cor­
rections, if any errors are revealed by check­
up steps mentioned above, and the unit still
does not work , you undoubted ly have a de­
fecti ve Ie and will have to replace it.

Once ' the unit is working, fasten the re­
maining cover into position over the cut-out
with wood screws and you have completed
a construction project that will provide you .
with a useful piece of test gear for your
shop or lab .

Hints on Using It. The top probe is used
for checki ng RF and IF sections of a re­
ceiver or transmitter ; the bottom one is used
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when )'ou listened. Its closing date is
som ething of a mystery."
Whenever a distant rad io listener can get

his ID checked out in this kind of candid
manner, he's got it made.

The Space Age. When logging satel1i tes,
probes headed for the Moon and Mars, etc .,
it is even more important tha t your ID be
checked by someo ne "in the know ." When
logging space signals, except for most
manned missions, all one ever hears is
"sounds." Anduntil your description of this
modul at ion , along with time and date 'of re­
ception, can be confirmed by an official
source, all such loggings must be ca tegor ized
as tent ative.

Unfortunately, it's becoming increasingly
difficult to obta in this informat ion. D uring
the first three years of the sate llite er a, both
the Soviet Academy of Science ( through R.
Moscow) and a memb er of the Voice of
Am erica's staff (who was him self interested
in space monito ring) pro vided DXers with
such services. But as the novelty wore off,
both SWBC gian ts eventually discontinued
the pract ice. Today, though both the
U.S.S.R. and the U.S. eac h maintain official
"no space QSL" policies, one can still get
someone from an appropriate agency to
check, unofficially, the ID of a space ve­
hicle heard. •

to check aud io circu its. To trace a signal,
start from the final output stage and work
towards the inpu t. Once you hear a signal
in the speaker of the tracer, you've reached
the point in the circu it that is functioning.
A ll stages that follow from this point on to
the final out put are not getting the signal.
In all probability, your trouble will be fou nd
in the next stage or stages immediately fol­
lowing the point where you are first able to
receive a signal. Once the point where the
signal is stopped has been located , chec k that
circu it for a defective tube , transistor, or
other component , or for a loose con nect ion
or cold solder joint.

The sensitivity control mus t be raised to
near maximum to detect weak RF or audio
signa ls. As you move nea rer the input

.source you reduce the strength of the signal
and may have to rai se your sensitivity con ­
tro l proportionately to dete ct the presence
of a signal. Be sure the ground lead of your
signal tracer is clipped to the chassis when­
ever tracing signa ls. Also, keep one hand in
your pocke t when near high-voltage cir­
cuits . •
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The Islands That Aren't
Cont inued from page 80

proaches Sealand is quite literall y fired upon.
But frequencies supposedly und er considera­
tion are 764, 1034, and 1502 kH z.

'Portable' Islands. Though off-shore oil
and gas drilling rigs can be moved from
place to place (the one in our photo is on
its way throu gh the Weiland Canal) , while
in operation they are just as securely at­
tached to the ocean floor as ,those ancient
anti -aircr aft fortresses. And this type of
artificial island is considerably easier to hear
in North America, since they often work the
various Gulf and Pacific Coa st mar ine tele­
phone oper ator s in the 2-MHz band. They're
in there with the shrimp boats.

Off-shore mineral rights arc ofte n the sub­
ject of far more serious interna tional dis­
putes than off-shor e broadcasters. While the
major powers will tolerate , for a time at least,
the use of man-made islands for pirate radio
stations or even gamblin g casinos, they won't
put up with anyone pirating natu ral re­
sources from those hunks of ocean floor
which they claim as their own.

The difficulty is that no one agrees exactly
whose sovereignty ends where. Most of the
Earth's larger nations claim off-shore' min­
eraI rights out to the edge of the continent al
shelf-often a 100 miles or more . At the
oppo site end of this scale a majority of the
small and underdeveloped countries want
everything beyond 12 miles under UN con­
trol-which would hit U.S. interests espe-

SonoPulse Timer
Cont inued from page 49

We purposely have not specified the length
of the pair of wires between the switch and
SonoPulse. Make it a con venient-to-use
length . You may use zip cord , 2-conductor
jacketed cable, or twisted hook- up wire. If
you use a double-pole switch in place of the
single pole , the extra cont acts can be used
to turn on or aD the enlarger or device being
timed . You can best see this technical point
by referr ing to the schematic diagram.

Using Son o Pulse. When completed
you will hear a pleasant ' beep ' tone ' burst,
repeated continuously as long as switch SI is
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cially hard in the Gulf of Mexico. As luck
would have it, artifici al islands in the Gulf
for most readers will be the easiest of- all to
hear. Watch for them at night working the
New Orle ans Marine (telephone) operator
on 2382 or 2206 kHz, and Galveston on
-2134 kH z.

Depe nding on the sunspot count, they will
often be heard at great distances du ring day­
light hours on the 30.56-30.84 MHz indus­
trial band covered by many SW receivers. '
Narr ow-band FM is used up here, but you' ll
be able to make out what is being said by
tuning slightly to one side of the carr ier
frequency.

Prospects. With the importan t excep­
tion of lop-secret underwater submar ine
tracking sta tions, the military use of man­
made islands is rap idly becom ing a thing
of the past. Former anti-aircraft fort resses
are now only of value to pirate bro adcasters
and gamble rs. And with the advent of high­
ly sophisticated airborne radar and satellite­
based surveillance systems, there 's prob ably
not much future for con ventional off-shore"
radar installations . Howev er, Washington
still oper ates three so-called "Texas towers"
off the East coast and you might be able to
catch them using non- tactical ID s on 2716
kH z.

But clearly the future of DX from art i­
ficial islands is mostly linked with man's
quest for those riches to be found at the
bottom of the sea. And as the Ea rth's natural
resour ces dwindle while undersea techn ology
advances, this brand of DX prom ises to be­
come even hotter than that current concern
over ""Sealand." •

closed. The repetition rate is controlled by
potentiometer R3. The fastest pulse rate is
attained at full counter-clockwise (minimum
resistance ) rot ation of R3 ; the slowest is full
clockw ise (max imum resistance) rotation .

We did not take the time to locate cali­
bration points on our model. You will find
the SonoPulse timer more useful if you do
calibrate the control. Thi s can be done
easily "by using a stop-watch. Just start the
watch at the beginn ing of a count of 10 (or
20 if you prefer ) beeps and stop it at the
end"of the count. Divide the total elapsed
time registered on the stopwatch by the num­
ber of beeps counted ( 10 or 20) to ar rive
at ,the time duration between beeps. Th ese
various settings of R3 at the time the count
is made will become your calibra tion
mub. •
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The Unicorn
Continued from page 42

put meter to measure the output level. How­
ever, if one is not available, tru st the judg­
ment of your ears.

After peaki ng TI , remove the temporary
jumper from C3B and set the tuning capaci­
tor at the midpoint of its rot ation. Adjust the
signal generator to produce an output signa l
at 1000 kHz and feed the signal, loosely
coupled, to the antenna post (11).

Adjust the tuning slug of the receiver's
oscillator coil (L2) until you get output at
the speaker. Then adjust the trimmer capaci­
tor on C3B for maximum signal output.

Withou t making any change in the setting
of the signal generator, adjust the trimmer
capacitor on the RF section of the tuning
capacitor (C3A) for maximum output at the
speaker. Also, adjust the tuning slug of the
antenna coil (Ll) for maximum output.
Now go back and do it again-you' ll hear
the improvement .

Before chang ing the position of the rotor
of the ganged tuning capacitor, place a mark
on the panel to identify this positio n as a
reference poin t when addi ng markings to
the dial plate.

Cal ibrat ing the Dial. Set the signal gen-
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erator first at 550 kHz and then at 700, 900 ,
1200, 1400 , and 1700 kHz successively and
tune the dial of the receiver for maximum
signal at each of these frequencies, marking
the spots of maximum signal for each fre­
quen cy, to be used for the calibration points
of the dial.

For Your Listening Pleasure; Discon­
nect the signal generator and connnect a 10­
ft. indoor ante nna (a 10-ft. length of hookup
wire stretched out will do) to J1. Tune the
receiver to a broadcast station , set the vol­
ume control so tha t the station is just audible
and touch up all tuning slugs and trimmers
of the RF sectio n of the receiver for max i­
mum volume. You may find a slight read just­
ment of the IF transformer (T I) and os­
cillator coil (L2) tuning slugs and also the
trimmer of the oscillator portion of the tun­
ing cap acitor (C3B) at this point may im­
pro ve the output. Now sit back and listen to
your heart's content. •

South of the Border
Cont inued from page 38

pay for our bro adcast, God will bless you.
Enclose your tithe, a little offering, a dona­
tion , what ever the Lord lays on your heart,
and we will thank you, thank you , than k you
from the bottom of our hear t. God will bless
you . Don't let me worry about finance s. Send
your don ation now. . . ."

No one knows just how much the schlock­
ministers take in from their radio pitches ,
but some have been spending as much as
$6,000 a month to advertise over XERF.

The Future. There are signs that the gold
in them thar religious hills may soon be
running out. Because of patterns of interfer­
ence that have developed recently as other

, powerful stations have gone on the air in
Canada, XERF is planning a new 500,000­
watt transmitter, and has already bought the
land on which to build it. To go with this
new potency, non-owner Gonzales seems to
be seeking a new image, and has made ap­
proaches to CBS as well as to Mexican
broadcasters, with an eye to gaining some
sort of reputable network affiliation. If he
brings it off, one of the world 's most power­
ful stations may become just another music­
and-news outlet. If he fails, untold new mil­
lions will soon be exposed for the first time
to the wonders of fake diam onds, cure-ails
and evangelical hustlers. •
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The Third Hand
Cont inue d from page 71

to m atch for your sta ndard, proceed as fol­
lows: Externally connect R) to the clip leads,
as shown in the ca libra tion sch ematic an d
adjust the ca libration resisto r ( Rc ) until the
YOM or o ther -standa rd reads exactly I rnA.
The me ter of the Third Hand sho uld also
re ad exactly 1 rnA. If it doesn 't, but is very
close to th at va lue, subs titu te another 220
ohm resistor in place of the one first used ,
which had been tempora rily clipped int o the
circuit. The reason fo r thi s excha nge is th at ,
in all probabil ity, eac h of the 22 0 ohm re­
sis to rs you try will have a slightly different
value and by the varia tio n in the value with in
the 5% tole ran ce of th at specified, you may,
in th e exchan ge, find one th at is just the righ t
valu e to trim th e meter read ing so th at it
co incides with your sta ndard meter. You
m ay find you wi ll have to try two resistors
of lower va lue connec ted -in series, to tot al
the 220 oh ms, in order to ta ke adva ntage
of thei r individual va ria tio ns from spec ified
value to trim th e m eter shun t to the exac t
resist an ce nee de d. Rep eat th is process fo r
each of th e three sh unts .n th e T hi rd H and.
Once yo u arrive at the correct resistor com­
binat ion s, remove the clip lead s and ca libra t­
ing res istor Rc, an d connec t the corrected
re sistors into the circuit perm anently. From
thi s point on your Third H and is ready to

use on virtually any of yo ur new projects.
The cap acitan ce of Cl should be as large

as possible and still permit mounting it in­
side the mete r case. Th e 300uF ca paci tance
spec ified in the Parts Lis t is th e absolute
minimum recommended. The ca p acitor
should be ra ted at least 6V wo rki ng volt age,
but, prefer ably higher.

Seler.ting The Fuse. The rat e of spee d
at which the fuse blows, which is really the
safety factor fo r protect ing th e solid -sta te
com pon ents, is directl y related to the rati ng
of the fuse . Sele cting a fuse th at will jus t
hold the circ uit un der test and st ill pass the
proper current for the transistors or d iode
will provide much fas ter ci rcuit openi ng
blow protect ion than a fuse that ca n pass
much more curr ent th an th at required for
the cir cuit. For example, if yo u are build­
ing a so lid-state un it th at draws 1.0 rnA
you coul d protec t it wi th a fuse rated at
1/500A. Or, if yo ur uni t draws 5.0 rnA
you wo uld protect it wi th a fuse rated at
1/200A.
. There a re fuses m anufactured th at re act

fas te r th an th e SAG type, however , they are
not no rm ally ava ilable fro m parts hou ses.
Sin ce the SA G 's respo nse time is fas t enou gh
to protect all but the mo st delicate instru­
men ts it is a good compromise for the ex­
pe rimenter. Just remember, use a fuse th at
is ca pable of jus t passing the req ui red cur­
rent fo r th e circuit fo r m aximum protec­
tion. •
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e/e Basic Course
Cont inued from page 98

IT = h + h + 13 +
7. T o find th e tot al resistance of a parallel ci rcuit, divide th e applied voltage

b y th e tot al current in th e ci rc uit.

E
RT= -

' IT

8. If th e resi stance is th e on ly fa ctor known , yo u may use an y va lue fo r E
th at permits simple a r ith me tic opera tions for de termi ning th e curren t in
each branc h. After th e total current h as bee n computed , th e same value
for E m ust be used to determine total resista nce.

This se ries ' is based on material appearing in Vol. 2 of the 5·volume set,
BASIC ELECTR ICITY/ELECTRONICS, published by Howard W. Sams & Co.,
Inc. @ $ 19.95. For information on the complete set. write the publisher at
43 00 West 62nd St. , Indianapol is, Ind. 46268.
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Intoday'selectronics boom thedemand for

men with technicaleducation isfargreater than

thesupply ofgraduate engineers. Thousands of

realengineering jobsarebeing filled bymen

without engineering degrees-provided they are

thoroughly train_edin basic electronic theory

andmodern application.Thepayisgood, the

future isbright ... and thetraining can nowbe

acquired athome-on your own time.

112

THE ELECTRONICS BOOM has c reated a
new breed of professional man-the non ­

degree engineer. Depending on the bra nch
o f electronics he's in, he may "ri de herd"
o ver a flock of computers , ru n a powerful
TV transm itt er, supervise a se rvice or
maintenance dep artment, or work side by
side with dist ingu ished scientists on a ne w
discovery,

But you do need to know mo re th an
solde ring co nnections, testing circuits and
replacing components. You need to rea lly
kno w the fundamentals of electronics.

How ca n you pick up this necessary
kno wledge ? Man y of today's no n-degree
e nginee rs le arned the ir elec tr o nic s at
home . In fact, some authorities reel that
a home study course is the best way. Pop­
ular Electronics said:

"By its very nature, home study devel­
ops your ability to analyze and extract in­
form at ion as well as to strengthen your
sense o f responsibility and initia tive,"

Cleveland Method Makes It Easy
If you do decide to adva nce you r ca reer
thr ough home study, it's best to pick a
schoo l that specializes in the home study
me th o d . Electro nics is co mp li ca ted
enough without trying to learn it f rom
texts an d lessons that were designed for
the class room inslead of the home .

C leveland Institute of Electronics con­
centra tes on home study exclusively. Over
the last 30 years it has developed tech-

ELEMENTARY ELECTRONICS



n iques th at mak e learning at ho me easy ,
even if you onc e had tr ouble stud ying.
Your in structor gi ves t he le ssons a nd
que sti on s yo u send in his undiv ide d per­
so na l at ten tion - it' s like bei ng the o nly
o nly student in his "cl ass : ' He nOI o nly
gra des you r work , he a na lyzes it. And he
ma ils bac k his co rre ct io ns a nd co mments
the sa me day he gets you r lesson s. so yo u
read his not ati on s while eve rything is still
fre sh in you r mi nd .

Stu dent s who have taken o the r co ur ses
of ten comm ent on how much more they
learn from C IE . Says Ma rk E. Newl and
o f Sa nta Mar ia . Calif. :

"O f I I diffe ren t correspo nde nce co urses
I've taken, C IE "s was the best prep ared .
most interesting, and eas iest to under­
stand . I passed my Ist Cl ass FCC ex am
after co mpleting m y course, an d have in­
cre ased my ea rn ings by S120 a month ."

AI"a)', U p· lo . Dale
Because o f rap id development s in elec­
ironi es, C IE courses a re consta nt ly being
revised , This yea r's co urses include up -to ­
the- minute lesson s in M icrom iniat uriza ­
tion . Laser Theor y and A pplication. Sup ­
pre ssed Carrier Mod ulat io n. Single Side­
ba nd Techniques. Logic al T roubleshoot­
ing. Bo ol e an Al ge b ra, P ulse Th e ory,
Tirn eb ase Generator s . . . a nd man y more.

CIE Ass ures Yo u an FCC Lice nse

T he Clevel and meth od of t ra in ing is so
successful th at be tte r th an 9 ou t of / 0 C/E

gradnat cs who lake the FCC exam pass ;1.
This is despit e the fact th at . amo ng non ­
C IE men , 2 o ut o f every 3 who lake the
ex am fail ! That' s why C IE can promise
in writi ng to re fu nd you r tuitio n in full if
yo u com plete one of its FCC co urses and
fail to pass the licen sing ex am.

This Book Can Help Yo u
T ho usan ds who are adv ancing their elec ­
Iro nies ca ree rs sta rte d by rea d ing ou r
famou s book . " How To Succeed in Elcc­
iron ies." II te lls of ma ny non- degree engi­
neering jobs and othe r elect ron ics careers
open to men with th e pro per training.
And it te lls which courses of study best
pre pare I OU for the wo rk IOU want.

If yo u would like 10 ca sh in on the ele c­
tron ics boom. let us send you th is 44 'p age
boo k free .

Just fill ou t and mail the at tac hed post­
pa id ca rd . Or. if th e card is missing. mail
the co upon at rig ht.

NEW COLLEGE·LEVEL
CAREER COURSE
FOR MEN WITH PRIOR
EXPERIENCE IN ELECTRONICS

ELECTRONICS ENGINEERING ••. covers
steady-state and trans ient network
theory, so lid state physics a nd c ircuitry,
pulse techn iques, c omputer logic a nd
mathem atics th rough calculus. A c o l­
le ge-le ve l course fo r men al ready wo rk­
ing in Ele ctron ics .

r-------------~--,

CiE I
Cleveland Institute I
of Electronics I
1776 E a s t 17t h Street I
C leveland, Ohio 44114

Please send me without cost or obligation:
Your 44·page book " How To Succeed In

Electronics" descr ibing the job ccecrtunt­
t ies in Electronics today. and t10w your
courses can preDare me for them.

Your book on " How To Get A Commer·
clal FCC license."

I am especially interested in:

o Eleclronics rechnology

o Broadcast Engineering

o First Crass FCC License

o Electronic Communications

o Industr ial Electronics

o Eleclronics Engineering

CP l EAS E " " INTI
Cit y _

Address _

Sta te _

Zip Age _

o ENROLL UNDER NEW 0.1. Bil L. All CIE
courses are available under the new G.1.

r~~ua~: JY~ 1~e;5.edoro~rea c:~vese~~i~e s~~~~
check box on card or in this coupon for
c. r. bi ll informati on. [l-I 8



BUILD 20 RADIO
and Electronics Circuits

PROGRESSIVE ''GJu-J(u ''@
HOME RADIO COURSE

No w Includes* 12 RECEIVERS* 3 TRANSMITTERS* SQ . WAVE GENERATOR*SI GNAL TRACER* A MPLIFIER*SIGNAL INJECTOR*CODE OSCILLATOR

* No Knowledge of Radio Necessary* No Addil!onal Paris or Tools Needed* EXCELLENT BACKGROUND FOR TV*W13:t-Ie)' iUfl)iJi illfll:"in·.* Sold In 79 Countries

Reg. U. S.
Pat. Off .

FREE EXTRAS

THE KIT FOR EVERYONE

PROGRESSIVE TEACHING METHOD

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A · RADIO COURSE

Th e "Edu ·KIt" offers y OU an outst an d ine PR ACTICAL HO M E RADI O COURSE at a
r oc k-b o t t o m price. Ou r K it Is d esh:ned to t r a in Ra dio & Ele c t ron ic s TechnIcia ns ma kl n5C
us e of the m ost modern m ethod s of h ome t r a lO in lC. Vou will l earn r ad i o t heory. constr uc _
t j o n practice a nd se rvtc tna , TH I S IS A COM~Lt:.(E R A D IO COU RS E 1111 EVER Y D ET AIL

You will le a r n h o w to build radios. USI" a: t E'&ula r Sche ma ti cs. how to Wire a nd solden
In a profe s s ional m a n n e r : how to ser v ice radios . You w ill work with th e s ta n da r d type of
Punc he d m etal chassis a s w ell as . th e la t e s t development of Pr in t e d Ci r cu it c hass is .

Yo., will lea r n the bas ic p ri n CIpl e s o . r ad iO. You ~1I1 construct . stUdy and work wi th
R F a nd AF a m p lUie rs a n d o s c il la t o rs . d e t ectors . r e c ti fie rs. t e st e q ui p men t . You w ill le a rn
and p racti c e code . u s in g th e Pro g r e s s iv e Co d e Os c i ll at or . You w 'lI lea rn a n d practice
tro ub le · sh ootln il'. u s ln &, t he Pro~ress lve S I ~na l T ra c e r . P ro &,r e s s lve S IKna l In j e ct o r Pro­
f~:S1~~~r~Jr:~\C:a~~~~af: Electron ic s Te s t er , Sq &la r e W ave Ge n era t o r a nd th e aCCOm pa ny.

Yo u w ill rec e iv e tra in in g fo r the Nov ic e. Te c hn ic ia n and Gen eral Cla s se s of F.C.C . Rad io
Am a t e u r L i c~ n se s. Yo u w ill bu i ld Rec e iv e r. T ra n s m itte r . Sq uare Wav e Ge ne ra t or . Codo
Osc i ll a t o r . S ig nal T ra ce r and S ig na l Injector c i rc u its . a nd le a rn ho w t o ope ra te t hem. You
w ill rec e iv e a n ex ce lle n t background for t e lev is io n , Hi-F i a nd Electronics .

theA:~~uut:~yorom:~;v~:asr.k,;~~e:ctin:f arna:i:ngin:~~f~~e e~~erri~~~~~ 'Th~h~ ' ~~~~Ki~~t'~M
prov id e you w ith a ba s ic education in Ele ct ro n ic s and Rad io , w o rt h many t im e s t he lo w
pr ic e yo u pay . The S ignal Tra cer a lo ne Is worth m or e t han th e pr ice of th e k it .

e SOLDERING IRON
e elECTRONICS TESTER

PLI ERS-CUTTE RS
VALUA BL E DISC OUNT CAR D
CE RTI F IC ATE OF ME RIT
TESTER I NSTRUCTION MANUAL
HI GH FI DELITY C UI DE • QUIZZES
TE LEVIS ION BOOK. RA DI O
TRO UBL E-SHOOTING BOOK
MEMBERSHIP I N RAD IO·T V CLUB:
CON SULTATI ON S ERV ICE. FCC
AMATE UR LIC EN CiE T RA IN ING

• PRI NTE O CIR CUITRY

ISERVICING LESSONS
Yo u w ill learn t rOUble -sh oot ing an d

:"CI~r IC~~:ct ll~e a r~~~f~:s~'~e t~ans"e~~' :h~~
you ccnat r uet ; Yo u will le a r n s ym pt o ms
a nd causes of tro ub le In h ome . portabl e
a nd ca r r ad io s . You w ill leam how t o

~~~q~~e sf~~~Tsl~)~~~o~ I~~~ 1 t~~a~~r;;a~~~
Ra d io & El ectr on ic s Te s t e r . Whil e yo u

:I~ I '~:r~~~: t~n d~l~a~~a~tl;:~a~arOb ~~~
r:~: :~f~hdSwradfar:.c i:~c~C::· t~;dp~~:r~~
t he "·Edu·Klt. " Ou r Co n su lt a t io n Servic e
w ill help yo u with a n y t e c h n ica l p rob­
lems yo u m ay hav e .

• SET OF TOOLS

ages a nd backerounds ha ve successf ull y
u s ed t h e II Edu· K't .. In more than 7 9 coun..
trie s o f th e world. The l ' Ed u- KIt"' ha s bee n
c a r efully de si g n ed. s tep by s te p . 5 0 t ha t
y o u c a nnot mak e a m ista k e . Th e · ' Ed u- Kl t · '
a ll ows you t o t e ach you" elf a t yo u r own
rate. No instr uctor Is n ec e s sa ry.

You do not ne ed t he s li Ch test backer-ound
In radio o r scie nc e. Whethe r you a r c In ter..

· es t ed In Ra d io & Ele c t r o n ics becau se yOU

· :;::,t,.~'; ~~t;)~~~nhh:~Zrur:. :Oe.1lwr.1~1~a
the "' Edu _Kit .. a wort h-wh il e Inv e st m ent .

Ma n y thousands of Individuals of a ll

Th e Proxres s lv e Ra d io H Edu-KU" Is the fo r e most educ a ti ona l radi o kit In t h e world ,
and Is u n iv ersa lly accepted as the s ta ndard In th e fiel d of elec t r o n ic s t r a in in g. Th e · 'Edu ..

· K It "· u s e s the modern e d uca ti o na l p ri nCipl e of " Learn by Do in g. " Th ere fore YOU co nstruct ,
lea r n schematics. stud y theo ry. p racti c e t r OUble s hoo tt ng-all In a c lo s e ly In t e g rat ed pro­
c ram d e s lKnpd to pr o v.d e a n eaSil Y-lear ned . t horou Kh a nd Interest ln~ back~round In r adio .

You be g 'n by e xa mi ni n&, the various r ad io pa rts of t he '" Edu_Kl t . ' · You the n learn t he
fun ct io n . theory a n d wlr ln g o f t h e s e parts . Th e n yo u buil d a si m p le r a d io. With th is fir st

· ~~~ ~~~Ubl~!S~~frr,~~s~c;.n~.;'cy~~ ~~fl':la: ::.~c:.~d~~~~:~:~i~':.~·lol.e1~~r~h~°rile :J~~~i~:d tr:~~~;
a n d t e ch n iq ues. Gr adually . In a proa re sa tve m a n ne r . a n d a t your o w n rat e . yo u w ill
fin d yours elf constr ucti n g m or e a d va nc e d murtt -tub e ra d io c tr cu tt s , a nd doln~ work like a
prY~~f~~o.::.al l:a~~~ '!!'i:~!~ !;~ ' co u ,.e a re Rec e iv er. T ran s m itter, Cod e Osc ill a t o r . S ign~1
Trac er, Square Wa ve Ge n e rator and S ig na l In j ecto r C i rc u its. The se e re not u nprofe s s ~ onal
" breadboard " e xpe ri ment s, bu t genu ine radio c i rcu it s. constructed by means of p-:ofesslon~1
Wir ing ~nd so lderi ng on m etal cha s s is . p lu s t he ne w m ethod of rad io construction know n
~s " Printed Circu itry." T he se c i rc u it s op e ra t e on yo u r reg u la r AC or DC hou se c urrent.

THE /lEDU- KIT/I IS COMPLETE
- .

el ectron ic s c ircu its. ea c h g ua ra n te ed to op erate . Ou r Kits co ntai n tube s , tube sockets, vari ..

~~~·w:~:~t rt~~~~~·, ~~c;Ch::ra:~~1ancdha::i~~ r I~ ~~~~~t)~cn c~n~dneUn:,~:s ' h:t~t;r~ i r~: :~r~~~:
. el"., iu m r...ctifie rs. co i ls , volu m e controls and SWit c hes . e tc .

s pclc~ai~~i~~O~~c~:~s , rh~~~v..:a:;r i:~~d in~~~~~~10~~te~i:~s ~I ~~c ~~~~i3e ~ri~::~U1C~~~u~~ ~~:ls:.iS~
prof e ss io na l e lec tri c so lde r ing i ro n . a nd a $e lf -po w e red Dy na m ic Rad io and Elec t ro n ics
're e t e r , T he " Ed u- Kit " also inc lu des Cod e I ns t r uct io ns a nd th e Prog re ss iv e Coda Osc ill a tor l
in a dd it io n to F .C.C. Ra d io Am a t e u r Lice n se traini ng . You w i ll also r eceive le sson. for
s ervic ing with the Prog re s s ive S ig n. 1 T rac e r and t he P rog re s s ive S ig na l tn jee tc e, a Hig h
F ide l it y Gu id e an d a Qu iz Book. Yo u rec e iv e Me m be r sh ip in Ra d io -TV Club . Fre e Co n s u l ta­
t ion Se rv ice , Ce r t ificate of Me rit and Disco u nt Pr iv il eg e s . Yo u re ce Ive al l parts , t oe ls l
in str uc t io n• • e t c . Eve ry t h ino h you r . to I<PCD .

P rog re s s ive " Ed u- Klts" Inc . , 1 1 89 Broa d w a y . De pt . 5 35 DJ , He w le tt , N . Y. 1155 7

FROM OUR MAIL BAG
.f . St a ta itl s . of 2 5 P oplar PI . . w eee r­

bury. Conn . • wr it e s : "'1 hav e r e pa ir e d

~~~~;~ ~~~s . !~~u~tli t !!'~~~s.fc:n~S::t.d~
w as r eady to s pe nd $ 2 4 0 for a Cou rs e.
b ut I fo un d yo u r a d a nd sen t fo r your
Klt . ' "

Be n Va ler io. P . O. Bo x 2 1 . Ma a;:na .
Uta h : " Th e Edu- K lts a re wonde r fu l . He re

:h:ma~~::"~~~K lo~u t~~e.n~ur~~~: "b~~na ll~
Ra d io for th e la s t seve n ye a". but like
t o work \ with Ra d io Kit s . a nd like to
b uild Ra d io Te s tl n J{ Equ ipm e n t . I e n­
Joy ed e very m inu t e I worked with t he
d iffe r e n t k its ; the Si ~nal Tra cer works
f ine . Also like to let yo u k no w th a t I
fc e l p roud of beco m ln&, a m e m be r o f yo ur
R a d io -TV Clu b . "

Ro be rt L. S huff . 15 3 4 Mo nr o e Ave ••
Hu n tingt o n . W. Va . : "Thou~ht I wo ul d

~~?:'eJ~y C::d~.Kd.'~~~ :V°a ss~~an~a~":a::d
t ha t s uc h a barga in ca n be h a d a t s u c h
a tow p r ice . I ha ve a lr e ad y sta rte d re t
pa ir ing r a di os a nd p hon o g raphs . My
fr ie n ds w e r e r e a lly s u rpris ed t o s e e me
g et In t o th e s w im: of It s o q u ick ly . Th e
T r o u ble -s hoo t ing Te s ter t hat come s with
t he Kit is r e a lly s we ll . an d finds th o
trouble . If there IS any to b e fo u nd . "

---- UN CON DITI ON AL MONEY-BACK GUARANTEE- - - - ­
Please rush my Progressive Radio " Edu-Kit" t o me, as indicated below:
Check one box to indicate choice of model
o R egular M od e l $ 26 .9 5 .o D e lu x e M ode l $ 3 1.95 (Sam e as R e gula r M od el e x c e p t w ith Sup erio r P a rt s

a n d T ools plus Va lu a b l e R a d io a nd T .V . T ub e Che cke r ).
Ch e c k o n e box t o in d ic a te m a n n er o f pa ym ento I e nclose full payme n t. S h ip "Ed u -Kit" p o s t p a id .o I e n cl o se $5 d e pos i t . S hi p u Ed u _K it" C. O. D. f o r b a la nce p lu s posta g e .o S e nd me FREE a d d i ti o na l in fo r m a tion d eaer lb tn g · ' Ed u - Ki t."

Na me ... . • •• •• ••• • • • •• • . • . • • • • : • • • . • , •. • • . . •. •. • •.. .• . .••• . • • • • • . .

Add re s s . _ . • . _ •. • . •• . • . • . . • • • •• • • • .•• • . • .• . •. . . •• . . . . . . . . . • . _ _ .

Cit y & S t a t e . . . . . . . .. . . ...... . . . . . .• .• • • . . . _ . . . . .. • • . . . Zip . •• • . . • • ... .

PROGRESSIVE "EDU-KITS" INC.
1189 Broa d wa y, Dept. 535DJ, Hewlett, N. Y. 11557

--------------------------~

PRINTED CIRCUITRY
At no increase In pr ice. t he " Edu- Kit "

now inclUdes P r int ed Circuitry. You build
8 Print ed Cir cuit Si gnal Inj ector. a un ique
servicing Instrument that can detect many
Rad io and TV t roubles. This r evolu ti onary
new techn iqu e of radi o constructi on is now
becoming popular In commercia l rad io and
TV sets,

A P r inted Circuit is a s pecia l insula ted
cha ss is on which has been deposited a con­
ducting mat er ia l which t akes th e place of
wir ina. The vario us par ts are merely plugged
In a nd sold ered to term inals.

P ri nted Circuit ry is t he bas is of modern
Aut omat ion Elect ronic s. A knowledg e of th is
subje ct is a necess ity today for anyone in­
t er est ed in Electronics.
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