hobby corner

Here’s the answer to last month’s Mystery Light puzzle
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

LAST MONTH I TOLD YOU ABOUT A MYSTE-
rious light box submitted by Tom Faron.
I told you what it Jooks like and what it
does. As you recall, the question was: how
does it work? (

A few of you sent in workable solutions
but others missed the boat. In case you
did not figure out the puzzle, here is the
way Tom made his box.
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First, let’s examine the actual circuit
that is shown in Fig. 1. Remember: this is
not what you see when you look at the
clear plastic box, but we will come back
to that later.

The real trick is diodes (D1-D4),
which provide independent control of the
lamps by the switches. Switch S1 controls
lamp I1 and S2, 12. The wire labelled 4
functions as a dual-lane highway for the
current.

The result is that, with only two wires
between the switches and the lamps, you
can turn both lamps off, both on, or either
one on by itself. Note that this circuit will
not function properly with-a DC voltage
applied.

Now all this would not be so tricky if
Tom had not put it in a clear plastic box
so that it appears that he has nothing to
hide. But he does hide several things and
here is how he does it.

Of course, the diodes are a dead give-
away so they are hidden in the wire
connections. The diodes are of the sub-
miniature variety and they are soldered in
with very short leads. Since all the wiring
is done with insulated wire, Tom’s use of
heat-shrink tubing insulation over each
diode makes it look like a plain insulated
solder joint. In fact, even after you know
the diodes are in there, their shapes are
hard to see.

The second deception is in the selection
and wiring of the switches. SPST switch-
es are all that the circuit requires but

DPST switches are used. The straight-
through side of the AC line is routed
through the switches and ‘“‘dummy-
wired” to the unused contacts. Actually,
all the switch contacts are jumble-wired
and it takes a sharp eye to discover that
one side of the line is not broken at all.

Tom’s final deception lies in his choice
of lamps. They burn at only about half-
brightness in this circuit (because of the
diodes, each one can get current for only
half the AC waveform). Since this, too,
would be a giveaway to the circuit, he
chose an uncommon lamp—in this case, a
clear 7'/ watt lamp. Any bulb will work
but pick an unusual one so that the
observer is not likely to say right away:
“Hey, those bulbs are not as bright as
they are supposed to be!”

There you have the solution to the
mystery light box. Put one together and
you can have some fun with your “smart”
friends. Thanks, Tom, for sharing your
circuit.

If you liked this puzzle circuit and have
one of your own, send it along and we'll
see if other readers can figure out how it
works.

The mailbag

We really do enjoy and appreciate the
many letters and questions that you send
in. Since so many of you take the time to
write, [ think you would like to know
what kind of letters we get from other
readers. Well, the letters and cards can be
divided into three groups. There are the
simple, the interesting, and the impossi-
ble!

The simple ones ask things like parts
sources (that answer was covered in an
earlier column, and the answer is maga-
zine ads, mail order catalogs and local
suppliers). Another example is inquiries
for information that is readily available in
any common reference. Come now; every
serious hobbyist should have a few basic
reference books. On IC’s, for instance,
Don Lancaster has written an excellent
series of Cookbooks (TTL, CMOS, etc.)
and there are many others from which to
choose.

Normally, you don’t hear about the
simple ones but from time to time, we do
discuss some of the interesting letters and
questions. They are the ones that raise
unusual problems and offer solutions to
others. But you don’t hear about the third

type either—the impossible ones are just
that.

Some of the impossibles are from folk
who build a project out of this column,
other articles or, even, other magazines.
They find that it doesn’t function proper-
ly and write to find out why not. (Did you
ever try to troubleshoot a project from
2,000 miles away?) Then, there are let-
ters that indicate a lack of understanding
of basic electronics or, even, electricity.

Those are impossible because a re-
sponse would be as long as a book—half
of a book, at least. I'm not making fun of
those writers—all of us were like that
when we started out. The thing is that one
must attempt to grow in knowledge as he
gains in experience. Reading only “how-
to-do-it” articles simply will not build a
sufficient knowledge base for anything
more than dabbling in electronics.

Well, what to do? Here are some of the
many possibilities:

e Read and study the theory or
“how it works” sections of con-
struction articles. Passing up
those paragraphs will cost you in
the long run.

e Give special attention to the arti-
cles you find on basic electronics
and theory. Every new idea you
understand will be needed and
valuable sooner or later.

e Begin a study program if you want
to do more than dabble in elec-
tronics someday. This is a neces-
sity whether you want to make a
living in this fascinating field or
simply be a competent hobbyist.
There are many approaches to a
study program: planned serious
reading and study entirely on your
own; following a plan designed by
experts (Heath, American Radio
Relay League and others); night
classes offered by your local pub-
lic schools or a Junior/Community
College.

Remember the old adage: “If it’s worth
doing, it’s worth doing well.”” Electronics
is not all parts, tools and instruments.
That’s a large and fun portion of it but
unless it stands on a good knowledge
base, it is quite limited.

Start your own collection of reference
books. Undertake a study program. Get
the most out of your hobby.

Getting back to the subject of letters
per se, there are two morc points of
importance: the matters of time and the
self-addressed stamped envelope

continued on page 80
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ELF | by Nettonics

Featuring s ~—
RCA ...
COSMAC CPU

Own a powerlul home computer system, starting for just $99.95-a price that
gets you up and running the very tirst night. .. with your own TV lor a video
display. $99.95 ELF tl includes ACA 1802 8-bit micropracessor addressable to B4k
bytes with DMA, interrupt, 16 registers, ALU, 256 byte RAM, full her keyboard,
two digit hex output display, stable crystal clack for timing purposes, RCA 1861
video IC to display your programs on any video monitor or TV screen and §-siot
plug in expansian bus fless connectors) ta expand ELF Il into a giant!

ELF Il Explodes Into A Giant!

Master ELF II's $99.35 capabilities, then expand with GIANT BOARD
KLUGE BOARD...dk RAM BOARDS...TINY BASIC... ASCH KEYBOARD...
LIGHY PEN. . ELF-BUG MONITOR.. COLOR GRAPHICS & MUSIC SYSTEM. ..
TEXT EDITOR... ASSEMBLER...DISASSEMBLER. . .VIDEQ DISPLAY BOARD

.. .and, another great reason for getting your ELF now—

BREAKTHROUGH!

Netronics proudly announced the release of
the first 1802 FULL BASIC, written by L.
Sandlin, with a hardware floating point RPN
math package (requires 8k RAM plus ASCIl and
video display boards), $79.95 plus $2 p&h. Aiso
available for RCA VIP and other 1802 systems
{send for details)!

Writc} an:l l'.Illlll tprogral.l;s—tl,ne
irst night-even if you've
::%rvyer used a computer bye?(‘)lre!

You're up and running with video graphics for just $99.95 —
then use low cost add-ons to create your own personal system
that rivals home computers sold for 5-times ELF II’s low price!

pre recarded tape cassettes.
ELF Il Gives You The Power To Make Things Happen!

Expanded, ELF Il can give you more power to make things happen in the real
wotld than heavily advertised home computers that sell tor a lof more money.
Thanks to an ongoing committment to develop the RCA 1802 for home computer
use, the ELF Il products—being introduced by Netconics—keep you right on the
outer fringe of today's small computer technolegy. It's a perfect computer lor
engineering, husiness, industrial, scientific and personal applications.

Plug in the GIANT BOARD to record and play hack programs, edit and
debug programs, communicate with remote devices and make things happen in
the outside world. Add Kluge (protolyping} Bosrd and you can use ELF Il to
solve special problems such as operating 2 complex alarm system or controlling
a printing press. Add 4% RAM Boards to write longer pragrams, store more
snformation and solve more sophisticated problems.

ELF 11 add-ons already include the ELF 11 Light Pen and the amaring ELF-BUG
Monitor —two extremely recent breakthroughs that have not yet been duplicated
by any other manufacurer.

The ELF-BUG Monitor lets you debug programs with lightening speed because
the key to debugging is to know what's inside the registers of the microproces
sor. And, with the ELF-BUG Monitor, instead of single stepping thraugh your
programs, you can now display the entire contents ot the registers on your TV
screen. You find out immediately what's geing on and can make any necessary
changes.

The incredible ELF [l Light Pen lets you write or draw anything you want on a
TV screen with just a wave of the “magic wand.” Nelronics has also introduced
the ELF Il Color Graphics & Music System-more breakthroughs that ELF 11
owners wete the tirst ta enjoy!

ELF H Tiny BASIC

Master This Computer In A Flash!

Regardless ol how minimal your computer background s now, you can learn
to program an ELF Il in almost no lime at al\. OQur Shart Course On Micropro-
cessor & Computer Programming—written in non-techmcal language - quides you
through each of the RCA COSMAC 1802's capabilities, so you'll d

Ui ly, ELF 1l understands enly machine language - the fundamental coding
required by all computers. But, to simplily your relationship with ELF i, we've
introduced an ELF Il Tiny BASIC that makes communicating with ELF Il 2
breeze.

Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board!

everything ELF 1l can do. . .and how 1o get ELF I to do it! Don't warry it you've
been stumped by campute: books betore. The Shost Course repcesents a major
advance in literaty clarity in the computer field. You don't have to be a computer
engineer in order to understand it. Keyed to ELF 11, it's loaded with “hands on”
illustrations. When you're finished with the Short Course, neither ELF |1 nor the
RCA 1802 wiit hold any mysteries for you.

In fact, not only will you paw be able to use a personal computer creatively,
you'll also be able to read magazines such as BYVE. .. INTERFACE AGE. . . POPU
LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the
articles. And, you'll understand how to expand ELF Il to give you the exact
capabilities you need!

W you work with large computers, ELF Il and the Short Course will help you
understand what they're doing.

Get Started For Just $99.95, Complete!

$99.95 ELF 1l includes alt the hardware and soltware you need to slart writing
and running programs at home, displaying +ideo graphics on your TV screen and
designing circuits using a microprocessar -the very first night-even if you've
never used a computer before.

ELF Il connects directly to the video input of your TV set, without any addi-
tional hardware, Or, with an $8.85 Rf modulator (see coupen below), you can
connect ELF 11 to your TV's antenna terminals instead.

ELF Il has been designed to play all the video games you want, intluding a
fascinaling new target/missile gun game that was developed speciically for ELF
It. But games are only the icing on the cake. The real value of ELF Il is that it
gives you a chance to write machine language programs-and machine fanguage
is the fundamental language of a!l computers. Of course, machine language is
only a starting point. You can also program ELF H with assembly languagé and
tiny BASIC. But ELF II's machine language capability gives you a chance to
develop 2 working knowledge of computers that you can't get from running only

3

nanding riequices 63 to 8 voll AC power

I N
(Z Power Supply (requaed| $4 95 postpad
[ RCAE0D User § Marual $5 posipaid

atiz EUF (L ar ay RCA 1802 compater Wrlen in nan-techincal $3 p&h

Netronics R&D Ltd., Dept RE-11
333 Litchfield Road, New Milford, CT 06776
Yes! | want my own computer! Please rush me—

3 RCA COSMAC ELF 1 @nguage 11 s a featrng beakINroush 1o ERgIneets and laymen
kit at $99 95 plus $3 poslage and alke 85 postpaid

O Deluxe Metal Catinel walh plexiglas dust cover lor ELF |1
£29 95 plus $2 40 p&h

[J t&m aisg enclosing payment (inciuding postage & handhng) tor
ng items Chegked Delow!

2 Tom Piltman < Sharl Course On Microprocessor & Computer 1 ) wanl my ELF |1 wired and tested with power supply, RCA
Programming leacnes you usl about everyliimg 1here s to know 1802 User's Manual and Shen Course—alt for just $148.95 plus

The Text Editor gives you ward processing ability and the ability to edit
programs or text while it is displayed on yous video monitos. Lines and charac-
tets may be quickly inserted, deleted or changed. Add a printer and ELF )l can
type letters for you-errar free—plus piint names and addresses trom your
mailing list!

ELF II's Assembler translates assembly language programs into hexidetimal
machine code for ELF Il use. The A bler features ic abbreviati
rather than numerics so that the instructions on your programs are easier to
read - this is a big help in catching errors.

ELF Ii's Disassembler takes machine code programs and produces assembly
language source listings. This helps you understand the programs you are
working with_ .. and improve them when required.

The new ELF 1) Video Display Board lets you generate a sharp, protessional
37 o1 64 character by 18 line upper and lower case display on your TV screen or
video moniter —dramatically improving your unexpanded $99.95 ELF It. When you
get inta longer programs, the Video Display Board is a teal blessing!

[ Now Available!
{J A-D/D-A Board Kit includes 1 channel (expandable to
ii) D-A, A-D converters, $29.95 plus 32 postage & hand-
ing. .

O PILOT Language—A new text-oriented language that
allows you to write educational programs on ELF Il with
speed and ease! Write .programs for games. . .unscram-
bling sentences. . .spelling drills...**fill in the missing
word"” tests, etc.! PILOT is a must for any ELF { owner
with children. PILOT Language on cassette tape, only
$19.95 postpaid!

O Game Package on cassette tape (requires 4k RAM),
$9.95 plus $2 postage & handling.

Clip Here and Attach to Your Order Below!

PHONE ORDERS ACCEPTED!
Call (203) 354-9375

Telal Enclosed §
(Conn res aad tax)
CHARGE IT! Exp Date -
Owisa O Master Charge
(Bank# _ )

AccCuntd

ALSO AVAILABLE FORELF It

RADIO-ELECTRONICS
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o

O3 GIANT B0ARD™™ ki wain cas:

Cellv 170 Bt P VO dec

melpitions and @ System mon

$2 p&h

L Kiuge 1Prototypey Board accepts up 10 46 ICs

$17 00 ¢clus S1 p&h

[ 4k $fatic RAM kil Acdiessable o any 4k page 1o

bk $89 95 plus $3 pih

O Gedd pdated 86-pin connectors (one iequited doi 2ach

iy n toards S 70ea  posioad

L1 Expansion Power Supply t1equied when a0ding dk

AN 534,99 plus $2 pih

£7 Prolessional ASCIl Xeyboard kit wiln 128 ASCH

upper ower case sel 96 ponlatle chasaclers onboad
Julatoe Hly logic seleclon and chice o 4 hang

shaking signals 10 male wilh atmost any compuler

$64.95 plus 82 p&h

{ Deluxe metal cabinel {or ASCI) Keyboard. §19.95

pus 52 50 p&h

[ Video Display Board xil Jefs you generale a shaip

oy 32 o0 64 character by 10 lae upper and

v52 splay O your (v SCrien of yidés monlor —

ity Amproving your unexpanded 393 95 ELF |1

15 nside ASCH Keyhoard catunet ) $89.95

fhos 52 p&h
O ELF I Tiny BASIC on casselte tape Com
mands include SAVE 1060 = X+ ()

U RS 232
separate 110
edinr $39 95 plus

26 vanaples A-2 1ET IF/THEN INPUT. PRINT. GO TQ

G SUB RETURN END. REM CLEAR LIST AuUN

PLOT PEEK POKE Comes ludy documented ang in

cludes glphanumerc geterglor required 1o display
alphanumenc characlars directly on your v screen wilh

oul addincnal hardware AlSo plays hck-lack-108 gios 2
giawing game [hat uses ELF 11 § hex keybeard a3 a oy

shick 4k memary requited §14.95 poslipad

[] Tem Paiman s Shorl Course oa Tiny Basic lor ELF 11

55 posipad

1 ELF-BUGTM Defuxe System Manitor on cassette
lage Allows dusplaying the conlents of I registers on
youl by &t any pont 0 youl program Alio displays 24
tytes of memary wdh lull addresses blinking cursor
and aulo scroling A must 1or e Sencus programmer’
$14 85 posipad

[ Texl Editor 0n casselle lape gives you e abillly (o
ngerl celele or el nes and wid ds [1Dm your programs
while they are displayed on you! videa meniiot (Add
prinler and you can use ELE 11 to fype erroi-tree letles
plus Inserl names ang addresses Hom your mading bst )
$19.95 pastpaid

[ Assembler on cassefte lape lranstales assembly
lanrguage programs o fexmdenimal machine code for
ELF 11 use Mnemome abbremations for nstiuclions
{tather than Numercs) make progiams essier 1o read
ang help prevent erioes $19.95 posipad

[ Disassermbler on casselle lape lakes maching code

progeams and produces assembly language source ISt
S 10 hetp you undersland and 3mprave your programs
$19.95 on casselte lape

SAVE $§9.90—Text Edilor Assempler & Disassembles
purchased 10gether. onty $49.95! (Require Viceo Dis
play Boato plus 4 memary |

[ ELF N Light Pen, assembled & tested. §7.95 pius §1
pin

O ELF H Color Graphics & Music System Board xn
$49.95 plus $2 p&h

O ELF 1t conriects direclly 10 the wideo il al ydur 1v
sel wiihcut addiional hargware To connect ELF 1i 1o
your anieana termunals instead orcer RF Modulator.
3$8.95 posipass

Coming Soon: A-D D-A Converter Controter Board
and mare!
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HOBBY CORNER
continued from page 77

(SASE). There is a difference between
writing a magazine business office about
your subscription or whatever and writing
to the author of an article.

Most of the guys whose articles you
read make their living at some other job
and do their writing “on the side.” (This
one is no exception.) The result is, of
course, that the time available for an-
swering letters is quite limited. We really
enjoy your cards and letters and hope that
you will keep sending them. However,
please understand if there is not enough
time to answer every one of them. If you
do want a reply, you must enclose an
SASE. All letters to this column should
be sent to: Hobby Corner, Radio-Elec-
tronics, 200 Park Ave. South, New York,
NY 10003.

Soldering irons
A while back I wore out my last fine tip

- for my favorite soldering pistol. I couldn’t

find a single replacement within a 50-
mile radius.

As I was looking, I kept seeing these
little cordless irons and, finally, I decided
to take the plunge and buy one. After all,
it would be nice not to have a line cord
dragging over the workbench. I bought a
Wahl Iso-Tip outfit—iron, recharging
stand and several tips.

Oh, boy! “Cordlessness,” which I had
expected to be the advantage, has turned
out to be just the icing on a very big cake.
Why hadn’t someone ro/d me about these
things?

So, I had better tell anyone who hasn’t
already discovered it: these irons are the
eighth wonder of the workbench! I’ll hold
on to my regular gun (formerly small) for
larger soldering jobs, but [ have found my
bench companion.

Not only does my new iron not drag a
cord around the bench but it is also light-
weight. The pushbutton control is more
convenient than a trigger, and makes it
much easier to control the tip tempera-
ture. A wide variety of tip shapes can be
interchanged quickly since they are
spring-loaded. The tip sticks out less from
your hand, resulting in better balance and
control. The iron heats up much faster
than any iron I have used before. The
built-in light is located nearer the tip so
that I can better see what I’'m doing.

Well, I wish I had discovered this iron
when it first came out. Give one a try;
there are several manufacturers. The
Wahl comes in a number of models—
three that are especially interesting for
hobbyist use. These are models 7500,
7700, and 7800, which are the same
except for their recharging time—over-
night, 4 hours and 1 hour, respectively.

If you haven’t already done so, take a
good look at these cordless soldering
irons. You'may be pleasantly surprised as
I was. R-E



