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JUST WRAP TOOL WITH
ONE 50 FT. ROLL OF WIRE

PART NO. j U.S. LIST PRICE

$14.95
14.95
1495
14.95

REPLACEMENT ROLL OF
WIRE 50 FT

WHY CUT?
WHY STRIP ?
WHY SLIT?

WHY NOT...

* AWG 30 Wire
* 025” Square Posts

JUST |
®

* Daisy Chain or Point To Point
» No Stripping or Slitting Required

«..JUST WRAP m....

* Built In Cut Off

* Easy Loading of Wire

* Available Wire Colors:
Blue, White, Red & Yellow

DAISY CHAIN

"$14

POINT TO POINT

USA

FOREIGN
PATENTS
PENDING

95

MACHINE & TOOL CORPORATION 3455 CONNER ST . BRONX, N.Y. 10475 (212) 994-6600/ TELEX 125091

*MINIMUM BILLING $25.00 / AD SHIPPING CHARGE $2.00/ NEW YORK CITY /STATE RESIDENTS ADD APPLICABLE TAX
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New from NRI! 25”color TV that
tunes by compuier, programs an
entire evening's entertainment.
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Just part of NRI's
training in servicing TV,
stereo systems, video tape
and disc players, car
and portable radios.

Only NRI home training prepares you
so thoroughly for the next great leap forward
in TV and audio. .. digital systems. Already,
top-of-the-line TV's feature digital tuning,
computer programming is appearing, and new
digital audio recording equipment is about to
go on the market.

NRI is the only home study school to
give you the actual “hands-on” training you
need to handle servicing problems on tomor-
row’s electronic equipment. Because only NRI
includes this designed-for-learning, 25”
diagonal color TV with electronic tuning,
built-in digital clock, and computer pro-
grammer as part of your training. With this
advanced feature, you can pre-program an
entire evening’s entertainment. ..even key lock
it in to control children’s viewing.

Exclusive
Designed-for-learning Concept
The color TV you build as part of NRI's

Master Course looks, operates, and performs
like the very finest commercial sets, But behind
that pretty picture is a unique designed-for-
learning chassis. As you assemble it, you per-
form meaningful experiments. You even intro-
duce defects, troubleshoot and correct them as
you would in agtual practice. And you end up
with a magnificent, big-picture TV with ad-
vanced features.

Also Build Stereo,
Test Instruments
That's just a start. You demonstrate

basic principles on the unique NRI Discovery
1ab® then apply them as you assemble a fine
AM/FM stereo, complete with speakers. You
also learn as you build your own test instru-
ments, including a 5" triggered sweep oscillo-
scope, CMOS digital frequency counter, color
bar generator, and transistorized volt-ohm me-
ter. Use them for learning, use them for earn-
ing as a full- or part-time TV, audio, and video
systems technician.

Complete, Effective Training
Includes Video Systems
You need no previous experience of any

kind. Starting with the basics, exclusive “bite-
size” lessons cover subiects thoroughly, clearly,
and concisely. “Hands-on” experiments rein-
force theory for better comprehension and
retention. And your personal NRI instructor is
always available for advice and help. You'll be
prepared to work with stereo systems, car
radios, record and tape players, transistor

radios, short-wave receivers, PA systems, musi-
cal instrument amplifiers, electronic TV
games, even video tape recorders and tape or
disc video playbacks.

Send for Free Detailed Catalog. ..
No Salesman Will Call
Mail the postage-paid card today for our

free 100-page catalog with color photos of all
kits and equipment, complete lesson plans,
convenient time payment plans, and informa-
tion on other electronics courses. You'll also
find out about NRI's new Computer Technol-
ogy Course that includes your personal mi-
crocomputer. Or Compfete Communications
with 2-meter transceiver. If card has been
removed, write to:

NRI Schools
McGraw—HilI Continuing

Education Center
3939 Wisconsin Ave.
Washington, D.C. 20016
| : n i
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New Products

Handles Big Chips
New Model MOS-2428 Dip Inserter by
OK Machine handles all MOS, CMOS and
regular 24 and 28 pin ICs and aligns
bentout pins. Simply rock the IC on the
straightening saddle to align pins. Press
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tool over IC to pick up, then simply place
the tool onto the socket and depress
the plunger for instant and accurate in-
sértion. Features heavy chrome plating
throughout for reliable static dissipation
and terminal lug for attachment of
ground strap. Priced at $7.95, the MOS-
2428 IC Insertion Tool is available from
your local electronics distributor or
directly from OK Machine and Tool Cor-
poration, 3455 Conner Street, Bronx,
New York 10475.

Mini-Disk Systems for TRS-80
Percom Data has expanded its line of
‘‘add-on” mini-disk data storage sys-
tems for the Radio Shack TRS-80 micro-
computer to include both 40 and 77-
track drives. One, two, and three-drive
systems can be supplied with either 40-
track TFD-100 drives or 77-track TFD-200
drives. The big advantage of 40-track
drives is that both sides of the mini-disks
may be used for data storage. The capa-
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bility of the TFD-100 units to accom-
modate so-called “flippy’”’ mini-disks in-
creases disk storage capacity to almost
205K bytes compared to only 90K bytes
for the usual single sided 35-track units.
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A 77-track TFD-200 stores up to 197K
bytes, and a three-drive system provides:
591K bytes of on-line storage. The 77-
track mini-disks are single-sided. With
each disk system sold, Percom supplies
a PATCH PAK #1 mini-disk which in-
cludes programs to patch TRSDOS, the
TRS-80 disk operating system, for 40
and 77-track operation. Prices range
from $399 for the single-drive, 40-track
TFD-100 to $2025 for the 3-drive, 77-
track TFD-200. Get all the facts first by
writing to Percom Data Company, 211
N. Kirby, Garland, TX 75042. (The Tandy
Corpeoration and Radio Shack have no
relationship to Percom Data Company).

Automatic Memory Dialer
Now you can dial frequently called or
emergency telephone numbers at the
touch of a single, button with Radio
Shack's new DuoFone-32 Automatic
Memory Dialer. The automatic dialer
saves time and eliminates misdialing,
especially on emergency numbers. It also
increases efficiency in offices and homes
by eliminating the time required to look
up and dial numbers. The DuoFone-32
can store up to 32 different telephone
numbers of up to 14 digits each. This
allows instant one-button dialing of long-
distance numbers even on phone sys-

Radiofhaen - ]
] - SR

o

< C O - e

£ = [ rouice
Wi, @ W
m -
Ay amm o s

i

IXOFONE - 32
DISLIR CLOCK TIMER

CIRCLE 32 ON READER SERVICE COUPON

tems using an access digit or dial ‘9"
for an outside line feature. The DuoFone-
32 includes a built-in LED digital clock
and timer that indicates elapsed time up
to one hour. It can be used on single
line phones only, either dial or push-
button types. Operates on 120 VAC and
three ““AA” batteries for auxiliary power
to prevent the loss of stored numbers
in the event of a power failure or if the
unit is moved to another location. The
new DuoFone-32 Automatic. Memory
Dialer is available from participating
Radio Shack stores and dealers for
$99.95.

Padded Grille Compact Speaker
A new compact speaker with a padded
grille has been added to RCA's line of
AutoSound products. Measuring just 4%-
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New
Products

inches in diameter, and requiring only
1'%2-inches rear clearance, RCA’s model
12R409 speaker set can fit readily in
many car models and areas that cannot
accommodate larger size speakers. lts
textured black finish blends unobtrusive-
ly with all car interiors. The padded
grilles snap on for easy installation.
Technical specifications are: 4-ohm voice
coil impedance, 90 to 13,000 Hz fre-
quency response, and 10 watts maxi-
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mum input (music). Suggested list price
for the 12R409 stereo speaker is $14.30.
Additional information is available from
RCA AutoSound Distributors, or contact
RCA Distributor and Special Products Di-
vision, Deptford, NJ 08096.

Direct-Drive Automatic Turntable
The Sansui Mode!l SR-5090 2-speed turn-
tabfe has all the conveniences of auto-
matic operation plus the precision of
direct drive. The SR-5090 has a single
knob control for completely automatic
operation, including power turn-off at
the end of play, with the tonearm re-
turned to its rest position. [t has repeat
control with 1 to 5 repeat plays and an
option for endless play. Automatic play
can be interrupted at any time and the
unit can also be operated manually. The

electronically controlled drive system
uses a high-torque 20-pole, 30-slot
brushless DC servo motor. Wow and

flutter are down to 0.0389%,, rumble is
better than 67 dB and SNR is better than
57 dB. The edge of the 12%inch alu-
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minum alloy diecast platter has strobe
patterns which, with its built-in strobe
light, permits a visual check of rota-

tional speed. The statically balanced S-
shaped tonearm, utilizing a two-point
pivot support, has a zinc-alloy diecast
arm base. The SR-5090 automatic direct-
drive turntable is supplied with a dust-
cover and base. Suggested retail price
is $280 including base, dustcover and a
45 rpm spindle adaptor. For further in-
formation, write to Sansui Electronics
Corporation, 55-11 Queens Blvd., Wood-
side, NY 11377.

Project Prabe Case
Continental Specialties Corporation offers
the molded grey plastic case, complete
with hardware, that is used in their logic
probe kit. This case, model CTP-1, called
the Probe Case, is offered at a suggested
U.S. resale price of $4.95. The case
itself measures 5.8 x 1.0 x 0.7-inches.
Included with it are a 36-inch two-wire
power cord with a molded-on strain re-
lief clamp and attached alligator clips;
a 1%-inch nickel-plated screw-in probe
tip; a mating tapped hex probe tip con-
nector; assembly screws and a perf
board precut to size. The Probe Case
CTP-1, is suggested for housing signal
injectors, logic probes, small counters,
voltage probes, resistance probes, con-
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tinuity checks and more. For additional
information or the name of your local
distributor, call Continental Specialties
Corporation toll-free at 1-800-243-6077,
or write to them at 70 Fulton Terrace,
New Haven, CT 06509.

Eliminate Record Static
Permostat, a totally new and uniquely
formulated fluid, which with just one
application completely eliminates record
static  electricity indefinitely—without
any degradation in sound quality, surface
noise, or frequency response. Phono-
graph records are pressed in vinyl, a
highly insulating material that is ex-
tremely easy to charge up by the fric-
tional contact which takes place when
records are removed from jacket sleeves
or wiped with cleaning devices. Static
electricity attracts undesirable airborne
dust particles and holds them like a
magnet inside the record groove, causing
audible crackles and pops. The Permo-
stat retord preservative kit contains a 3
fluid ounce bottle of Permostat, pump
sprayer, record buffer, instruction sheet

and record identification tabs. Each
Permostat kit provides protection for 25
records (both sides). The kit is priced at

$19.95, (refill kits are available at
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$15.95) and is on sale at hi-fi outlets
across the nation. Write to Stanton Mag-
netics, Inc., Terminal Drive, Plainview,
NY 11803 for more info.

Air Compressor for Hobbyists

Now available from Radio Shack is the
multi-purpose Archer ‘“Mini"" air com-
pressor, which, although small enough
to fit in the palm of your hand, is said
to deliver up to 60 lbs of air pressure
to inflate tires, rafts, air mattresses,
balls and sporting equipment. The
“mini"' air compressor plugs into the
cigarette lighter socket in any 12 VDC
positive or negative ground system car,
truck, boat or recreational vehicle. Com-
pact size allows convenient storage in
console, glovebox or trunk. The com-
pressor has factory sealed bearings that
never need lubricating. It comes com-
plete with 10-foot air hose, cigarette
lighter plug, inflator accessories and
attachments for most air valves. The
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Archer ‘“‘Mini"’ Air Compressor, avail-
able from participating Radio Shack
stores and dealers, nationwide, is priced
at $39.95.

5-Function Volt-Ohm Milliammeter
Only 43%-inches long, a new volt-ohm-
meter from VIZ Mfg. fits comfortably in
the hand for convenient on-the-job use.
Housed in an ABS high-impact case, the
instrument is ideal for engineers, techni-
cians and hobbyists. Known as the Model
WV-561B VOM, the instrument can be
used to measure DC and AC volts up to
250 V, resistance up to 500,000 Ohms,
current up to 250 mA and decibels from
—20 to +422. Each function has three

(Continued on page 114)

BubpGeT ELECTRONICS 1980



Build the REAL THING —Yourself!

Get top mileage from your own craft skills

ol
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367. ROBIN is a versatile skiff that
can be used for hunting or fishing, as
a yacht club tender, or a work boat. It
is rugged, yet its plywood construc-
tion makes it easy to build; no special
jig or tools are needed. It can take a
motor of -7-10 hp. L.0.A,, 12’; beam,
1. $5.00

75. KINGFISHER is a modern version
of the Scandinavian pram developed
hundreds of years ago. It rows easily,
sails well, and propals nicely with a
small outboard motor. Its 90 ib. weight
and small size make it ideal to car-
top; construction is plywood. L.0.A.,
9’; beam, 4. $5.00

245. CAT'S PAW catamaran provides a
stable base for a lot of sail area to
make for fast sailing. And she’s easy
to build because of her straight-sided
hulls, flat sheer, and straight bow and
stern. It's an ideal boat in which to
learn sailing. L.0.A., 12°, beam, 6'2";
sail area, 85 sq. ft. $6.00

343. MINIMOST is an B’ outhoard
sports hydro you can build in just 15
hours, and at a cost of less than $25
for materials. Its advanced underhull
design makes speeds in_the 30 mph
range possible with a 10 hp motor.
L.O.A, 8. $5.00
Full-slze pattern set 344 $15.00

Make it with Craft Prints and save hundreds of $S!

OTEY  WOATS vlwuua

:pOLPHIN

&5 e b s i b e
e et A s by Sl

CRAFT (;6)
Ep
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62. DOLPHIN is small and light enough
to be transported anywhere by trailer,
yet it will accommodate two persons
for extended cruising or a party of
‘four on day trips. Plywoed is used
throughout, and the hull is designed
to get the most from modest power.
L.0.A, 16'; beam, 5'9". $5.00

356. TABU gets up on plane, just like
an outboard, to provide speeds up to
four times higher than those possible
with a conventional Bull of the same
size. Hull is of plywood, covered with
resin and Dynel cloth., L.O.A, 18’;
beam, 4°8”; draft, centerhoard down,
2'6”; sail area, 165 sq. ft. $5.00

Enclosed is

Name

COMPLETE AND MAIL TODAY
Boat Builder, 380 Lexington Ave., N.Y., NY 10017

Please add 50¢ for postage and handling. Send me the Craft
Print(s) | have checked below:

J#367 $5.00 Add 50¢
T #245 $6.00 Add 50¢
T #62 $5.00 Add 50¢
0 #371 $5.00 Add 50¢

0 #75 $5.00 Add 50¢
[] #356 $5.00 Add 50¢
[ #36 $5.00 Add 50¢

SATISFACTION GUARANTEED.

371. JAMAICAN is a sailing surfboard
of unique construction. Fiberglass and
Dynel cloth are stretched and stapled
in place over a wooden framework,
then resin is applied. No special build-
ing jigs or forms are needed. Foamed-
in-place polyurethane adds stitfness.
L.0.A., 12’; beam, 3. $5.00

mEE o UM

mnd6

36. CHUM is a speedy little runabout
that can be built as a simgle cockpit
or double cockpit model. Use a light-
weight engine of no more than 100
hp for top performance. Construction
is of marine plywood over hardwood
frames. Becks are of mahogany-faced
plywood. L.0.A., 156" $5.00

(] #343 $5.00 Add 50¢
(] #344 $15 full-size \
pattern set. Add 50¢

BE-80

Address

City

State

Zip
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Ask Hank,
i He Knows!

Down with the Leader
My telephone answering device chewed
up its original cassette. After cleaning the
machine, it works fine but I always miss
the first few seconds of the first call. How
come?
—F.S., La Jolla, CA

If you purchase an ordinary blank cas-
sette, you'll miss the early part of the first
telephone call on your home phone re-
corder due to the length of non-recordable
tape leader. Either buy a cassette with no

Got a question or a problem with a project—ask
Hank! Please remember that Hank's column is
limited to answering specific electronic project’
questions that you send to him. Personal replies
cannot be made. Sorry, he isn’t offering a circuit
design service. Write to:

Hank Scott, Workshop Editor
BUDGET ELECTRONICS
380 Lexington Avem;e

N 0

A

leader (intended for your machine) or
open a cassette and shorten the leader so
recording tape appears at the felt pads
after the cassette is fully wound.

Mic Tricks
I visited a professional recording studio
and heard some of the engineers talking
about the “proximity effect” of a particular
microphone. What were they talking about?
—L.B., Memphis, TN

The proximity effect is a phenomenon
that occurs with all mics, but is most

Don’t bea

Stop smoking.

The Amernican Heart Association
WE'RE FIGHTING FOR YOUR LIFE 2

SEE AD ON INSIDE BACK COVER

ELEMENTARY i
ELECTRONICS i

P.0. Box 2630 :
Greenwich, CT 06835 :

[] Yes. Enter my subscription— :
6 issues for ONLY $3.98. H

[] Payment enclosed. [] Bill me. :
(Outside U.S.A. and possessions $5.00) :
Name_ E
Address :
City :
State Zip E
| ]

| ]

-Please allow 6 to 8 weeks for defivery of
your first copy. H91054
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Fo=———eccccccccsccccrsansaaaaan

noticeable with dynamic types. As a singer
gets closer to the mic, the apparent bass
response goes up. A good vocalist would
sing softly, holding the mic close to the
mouth, to exaggerate the bass and give a
warmer sound. Then, to raise excitement
in the voice, hold the microphone further
back and sing louder. There will be less
bass in the voice, but more penetrating
quality. Classical guitars can also take
advantage of the proximity effect to get a
warmer recorded sound.

Audio-Load
I used several wire-wound resistors 1o
simulate an eight-ohm, 250-watt load for
amplifier tests. I know there is an induc-
tance in these resistors. How can I com-
pute the correct value of capacitance to
cancel the inductance?
—L.R., New Ulm, MN

You will be able to experimentaily de-
termine the correct capacitance for any
one frequency, but it would not be effec-
tive throughout the testing range of audio
frequencies. I suggest you resort to com-
position-type resistors.

Plug It In
Why don’t the hi-fi manufacturers use
phone plugs instead of those nail-busting
phono plugs?
—D.J., Cambridge Springs, PA

Count the number of phono jacks on the
rear panel of an AM/FM receiver with
several phono and tape interconnections.
Imagine the internal space and rear apron
space wasted by phone jacks compared to
the mini-space required for phono jacks.
Besides, phono jacks are cheaper and func-
tion just as well.

Resistor Values

Every time I design a circuit 1 find out
that the resistor values 1 need are un-
available. Sure 1 can put different values

together in series or parallel but it's a

pain in the power supply and involves too
many trips back and forth to the elec-
tronics parts store. Do you have a list of
the so-called standard resistor values so 1
can save time and gas?

—N. §., Plainedge, NY

Here it is—any good-sized electronics
supply house should be able to fill your
shopping list. You won’t, howe¥er, find
all of these on the “blister pack” rack;
they may be behind the counter—ask! All
the values shown on the chart should be
available in 5% tolerances, while the
bold-faced values are also available in
10% tolerances.

Ohms Ohms Ohms Ohms Megs.
1.0 33 1000 33000 0.75
1.1 36 1100 36000 0.82
1.2 39 1200 39000 0.91
1.3 43 1300 43000 1.0
1.5 47 1500 47000 1.1
1.6 51 1600 51000 1.2
1.8 56 1800 56000 1.3
2.0 62 2000 62000 1.5
a2 68 2200 68000 1.6
2.4 75 2400 75000 1.8
2.7 82 2700 82000 2.0
3.0 91 3000 91000 2.2
3.3 100 3300 24
3.6 110 3600 Megs. 27
3.9 120 3900 3.0
4.3 130 4300 0.1 33
4.7 150 4700 0.11 3.6
5.1 160 5100 0.12 3.9
5.6 180 5600 0.13 4.3
6.2 200 6200 0.15 4.7
6.8 220 6800 0.16 5.1
7.8 240 7500 0.18 5.6
8.2 270 8200 0.20 6.2
9.1 300 9100 0.22 6.8

10 330 10000 0.24 7.5
11 360 11000 0.27 8.2
12 390 12000 0.30 9.1
13 430 13000 0.33 10.0
15 470 15000 0.36 11.0
16 510 16000 0.39 12.0
18 560 18000 0.43 13.0
20 620 20000 0.47 15.0
22 680 22000 0.51 16.0
24 750 24000 0.56 18.0
27 820 27000 0.62 20.0
30 910 30000 0.68 22.0
Little Echos

What is the difference berween ambience
and reverberation? I think they are one
and the same.

—D.L., Roselle Park, NJ

Reverberation is the reflection of sound
from walls and/or ceilings, or simply,
echo. It can be created artificially by
electronics and mechanical devices to imi-
tate the effect of large halls. Ambience is
the distinctive acoustical environment
unique to the concert hall or recording
studio. It’s unique sound signature consists
of multiple sound reflections (reverbera-
tions) from all the surfaces in the hall.
You could say that the sum of many
selected reverberations can be used to
compose the ambience of a hall or studio.
In fact, this is being done today and is
available on the consumer market at rea-
sonable prices. To answer your question;
no, they are not the same!' ]
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CLASSIC CRYSTAL

A low-cost crystal set that will enrich any collection.

OU CAN RELIVE THOSE EARLY days of
broadcasting by building this au-
thentic reproduction of a crystal radio
from the early part of this century. This
afternoon’s project uses the same com-
ponents, mostly hand-built, that your
grandfather used to use, and costs less
than $10 to build.

The heart of this receiver is an au-
thentic crystal detector, using a natural
galena crystal and a cat-whisker. It is
available by mail order (see parts list
for ordering information). The coil and
the condenser are also handmade, using
original techniques from the early '20s.

Oid-Style Components. Begin by lay-

The crystal/whisker act as a rectifier diode
to detect audio from the tuned LC circuit.

by George Campbell

ing out the wood base according to the
drawing. You may use any wood you
choose, as long as it’s dry and well-
seasoned. Drill 3/32-inch pilot holes
for the screws and 5/32-inch holes for
the binding posts. Counterdrill the
binding post holes % -inches deep with
a Va-inch bit. Glue the slider support
block to the base, then give the entire
base two coats of shellac, the original
finish for most of those old-time sets.

While the base dries, make the coil
and condenser. The coil is wound on
4 inches of a 7-inch section of a rolling
pin. Remove the handle from one end
and withdraw the iron rod that passes
through the rolling pin. Cut the rolling
pin to length, and put the nylon bearing
from the unused end of the pin in the
hole in the 7-inch section.

Drill 1/16-inch holes completely
through the wood, 1%2 inches from
each end. Use the original rod from
the pin as an axle, and carefully wind
a single, smooth layer of No. 26,
coated copper magnet wire between the
holes. The coil must be tight, with no
overlaps. Pass the wire ends through
the pre-drilled holes to anchor the coil,
then give it two coats of shellac.

Next, cut the parts of the condenser
as shown in the diagram. On a hard
surface, stack the strips together, be-
ginning with the Kraft paper, then
waxed paper, then foil, waxed paper,
foil, waxed paper, and Kraft paper.

The roll-your-own capacitor is made of
metal foil and paper—just like the old days.
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CLASSIC CRYSTAL

The L-shaped ends of the foil should
be at opposite ends of the stack, and
protrude from opposite sides. Make
sure the foil is centered between the
layers, then bind the edges of the con-
denser together up to the foil with
masking tape. Roli the bundle up tight-
ly. Cover the completed condenser with
masking tape and crush the protruding
foil into wire-like leads.

Make the slider from a V8- by V2 -inch
brass strip, 6 inches long. Round the

corners with a file and drill a 5/32-inch
pivot hole, 1 inch from one end and a
3/16-inch hole for the knob at the
other. Solder a 3-inch piece of No. 12
bare copper wire to the underside of
the slider to make contact with the coil.

Assembly. Mount all components on
the base, using No. 5 x ¥4 inch brass,
round-head wood screws. Place a fiber
washer under the tuning slide pivot to
reduce friction. Locate the tuning coil
so that the holes in the nylon bushings
line up with the top holes in the brass
L-brackets. Use a No. 8 wood screw
here. Attach the rubber feet to the bot-
tom of the base.

MAKE 2 OF KRAFT
PAPER, AND 3 OF
WAXED PAPER

~ MAKE 2 OF
ALUMINUM FOIL

WRAP WITH

Capacitor Construction

MASKING TAPE
FOIL

CRUSH FOIL.

INTO WIRE-

LIKE SHAPE.  KRAFT

BEND AS PAPER

SHOWN. =y

WAXED
PAPER

To build the capacitor (C1) cut strips of aluminum foil, kraft paper, and wax paper
according to the patterns above. Then interleave the strips as shown above, with the
L-shaped ends of foil at opposite ends of the bundle, facing in opposite directions.
Bind the edges with masking tape and roll the bundle tightly. Test it with a VOM: if the

Wire the receiver according to the
drawing, using No. 20 copper wire. Re-
move the insulation and shellac from
the top of the tuning coil with fine
sandpaper, and bend the tuning slide
slightly to provide good contact with
the bare wire of the coil.

To use your crystal set, connect the
antenna binding post to a good antenna
(one side of a TV lead-in works well).
The ground post must be connected to
a good ground, such as a cold water
pipe. The headphones used with this set
must be the high impedance type. Nor-
mal stereo headsets will not work with
this primitive receiver. If you wish, you
can attach the center conductor of a
shielded cable to binding post J3, the
shield to J4, and plug the other end
into an amplifier to provide loudspeaker
reception and easier listening.

Locate a sensitive spot on the galena
crystal by slowly dragging the cat-
whisker spring over its surface with the
tuning slide centered on the coil. Once
a sensitive spot is found, you should
hear a local station clearly. Tuning this
receiver takes time and patience, so
don’t give up.

Don’t be surprised if you hear more
than one station at once. Crystal sets
are not very selective. However, careful
adjustment of the tuning slide should
separate stations reasonably well. And
who knows? One day you may even

\

1" THICK MAHOGANY

This parts’ location diagram shows the relative positions of all the parts. It is drawn
to half-scale, so multiply any distance by two to get the full-scale measurements. The
wire connections are the bold lines. Wind the coil for four inches along the rolling pin.
The non-functional coils on each side of the wiper in the photograph are for decoration.

meter moves and then goes back to infinite resistance then C1 is OK. If not, rebuild C1. hear a voice from the past. »n
Parts Placement ANTENNA HEADPHONES
Coaa I" KNOB :
RUBBER FEET [oobd g _l_ ]
- i/ c
i " T T X1
\ [DRILL 1716 | BRASS \ | ) Ji J3
“~LHOLE THRU L | BRACKET -
------- = (COIL IS#28 | || Sy A Ja
oo | MAGNET WIRE | || |  #12 COPPER oo
“ UTW wOUND TIGHT | |kt WIRE. SOLDER|IIT I ' “ £ |
—————— H ON 4" OF THE TO UNDERSIDE g e 1
! ROLLING PIN)
]
——_ 1111 BN m
HIP T 7" SECTION OF
DOUBLE  JM.LL! g EARTH
FasesTock| oy 1 1P o o oL BANEN GROUND
X
S \ 2 e ihas oot PARTS LIST FOR CRYSTAL SET REPLICA
N vl C1—capacitor (see diagram)
i had e 2 vy 11, 12, 13, J4—binding posts )
ANT | L1—tuning coil (see text and diagram
re_—’ WASHER @ EETE(C‘TOR X1—Crystal detector, available from: Johnson
— Smith Company, 35075 Automation Drive,
J2 L Mt. Clemens, rgl 48043. %rder catalog No.
6590. Enclose $1.95 plus $0.60 for postage
GND FAHISELS'EOCK and handling. Allow 3 weeks for delivery.
= F e Misc.—6- x 8-inch wooden base, 2- x 2- x l-inch
s 2" X 2"x1 O wood slider support block, aluminum foil,
e g S el MAHOGANY Veg 1/ wax paper, kraft paper, 150 feet No. 26
- FUONES (SCALE:=1/2) coated, copper magnet wire, 3 feet No. 20

copper wire, 3 inches No. 12 copper wire,
wooden rolling pin, 2 No. 18 double Fahne-
stock clips, 1 No. 18 single Fahnestock clip,
Yg- x V2- x 6-inch brass strip, fiber washer,
rubber feet, wooden knob, two 1v2-inch
brass “L”-brackets, assorted brass round-
head wood screws.
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HO KNOWS HOW MUCH rain has fal-

len during any period of time? The
Electronic Rain Gauge knows, and will
tell you at a glance! This neat little
unit will quickly tell you how much
rain has fallen during any period of
time, overnight for example. You won’t
have to wait for some giggly weather-
man to tell you the precipitation over
a 24-hour period either. The Electronic
Rain Gauge will tell you with its’ eight-
LED readout.

Unlike old-fashioned rain gauges as-
sembly is fast. The entire project cost
is about $5 if you shop wisely, and best
of all, you won't get soaked while using
it either!

How the System Works. The project

RESISTORS

LEDS 1-8

TRANSISTORS QI-Q8

Construction of the LED raingauge is a snap.
Just eight LEDs, eight transistors and eight
resistors does the trick. Use perfboard con-
truction and a mini-box, and you can’t go
wrong. Two AA penlight batteries should
last you through a summer of cloudbursts.
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consists of two parts: A cabinet that
houses all of the circuitry including the
LED display, and a water retaining
bottle (with a funnel) that will hold
the rain to be measured.

A ground wire, mounted on the bot-
tom of the bottle, represents a negative
potential that can turn on (bias) each
of the transistors, Q1-Q8, through their
respective sensing wires. When rain
water bridges the gap, the ground wire
and, for example, the 0.1 inch sensing
wire (connected to the base of Q1) is
turned on, and LED1 glows, showing
that 0.1 inches of rain has fallen. The
resistance of water is very high here,
(20,000 to 100,000 ohms typically) but
it takes little negative potential to turn
each of the eight transistors on.

Note that each sensing wire connects
to the base of a transistor, which it con-
trols. The length of the sensing wires
can be of any convenient length. For
example, you can have the cabinet
with the circuitry and LED readout in-
side of your house, and the water re-
taining bottle outside for a real custom
installation!

Circuit Assembly. To house the cir-
cuitry, choose a cabinet small enough
to make the project compact, yet large
enough to house all of the circuitry and
LEDs. Since there are few parts, a
neat layout on a small piece of perf-
board would be your best bet. Point to

The Electronic
Rain Gauge

by Bob Powers

point wiring, using short lengths of
wire would be best with the perfboard
arrangement.

Mount the LEDs on the front of the
cabinet where they will be easily visi-
ble. If you mount the LEDs on a metal
face, make sure that the LED leads do
not short on the metal facing.- Drill a
hole in the top or side of the cabinet
large enough to allow the 8 sensing
wires and the ground wire to pass
through. The sensing wires can be of
any gauge, but use solid, not stranded,
wire. It would be a good idea to use
color coded wire for the sensing wires
so you can tell more easily where each
wire will go when you install them
into the water retaining bottle. The
sensing wires can be any length that
you wish, but if you use a really ap-
preciable length, then use the thickest
gauge of wire practical.

Rain Collector Setup. The water re-
tainer bottle will catch rain directed
into it and hold it for continuous mea-
surement. You will need to drill eight
holes for the sensing wires to go into,
at their respective levels. One addi-
tional hole, flush with the bottom of
the bottle, will also be necessary for
the ground wire.

The water retainer can be almost any
plastic or metal container but it should
have straight sides (the same diameter
from top to bottom). You will also



Rain Gauge

need a funnel to help collect the rain
drops. You could use the container just
as it is but little rain would get into
the relatively small opening and it
would be rare that the water depth ever
exceeded a small fraction of an inch.

If you use a funnel that is twice the
diameter of the container you will
collect four inches of water in the tube

for every inch that falls. This is be-

cause doubling the diameter of a circle
increases its area by a factor of four,
and four times as much rain is col-
lected. You need to determine the ratio
of the funnel area to the area of a

cross-section of the measuring tube.
To do this you can use the attached
chart or use the following formula:

(Dtameter of FunnelY} Height Ratio

Diameter of Tube .

For example: a 5.75-inch funnel
feeding a 1.66-inch tube would have a
height ratio of:

5.75%

168 = 11.9983 or 12

So, 12 inches of water in the tube will
equal one inch of rainfall, 6 inches will
equal a half-inch and 3 inches will
equal a quarter-inch of rain.

Drill holes in the bottle at the ap-
propriate locations. Note that if you

2304 16 .76 9.0

of rain collection. I

The numbers up the 12| 144 | 64 36
left side represent the
diameter of the funnel 1| 12) | 5377 | 30.25 | 19.36 | 1344 | 9.88 7.56
in inches and the num-
bers along the bottom 10| 100 | 44.44 25 16 1. 8.16 6.25
represent the diameter -
of the retaining tube = 9 8l 36 | 2025 | 1296 | 9.0 6.6 | 506
in inches. A six-inch 3
(remrd] o A (el 8 64 | 28.44 16 1024 | 7111 522 4.0
tube will have a height w
ratio of 410 where four = 7 49 | 21.78 | 1225 | 784 | 544 | 40 306
inches of water in the &« >
retaining tube would ‘h,*_: 6| 36 16 | 9.0 5.76 | 4.0 294 | 225
represent one inch of =
mi‘;‘ IPonesich et = 8 2E ] 1. 625| 40 | 277 | 204! 156
! A =
:‘;adl :ul:j'w;h'd‘“n“e":d' al 6| 7| a0 | 28 | 178 13 10

] u
to be 144 inches high 3/ 90 | 40 | 225| 1.44| 10 | 073] 056
to measure one inch

1.5 2 2.5 3 3.5 4

DIAMETER OF TUBE

10

use the same funnel and tube as men-
tioned above, that tube will need to be
three feet long to measure three inches
of rain.

Strip at least Y2-inch of insulation
off the ends of the sensing wires and
push them through their proper holes
so all of the non-insulated wire sticks
inside the bottle level with its hole. Put
a drop of super glue right where the
insulation of each wire butts up against
its proper hole. This will hold the wire
snug and also prevent water from leak-
ing out. Be careful not to get any of the
super glue on the non-insulated part of
the wire.

Strip at least 12 -inches of insulation
off the ground wire, and install it like
the others in its hple at the bottom of
the bottle. Make sure it sits flat on the
bottom of the bottle.

Operation. When the glue is dry on
the water retaining bottle, fill it with
water to make sure that it doesn’t leak.
If it's watertight, you can then test the
whole system out. If there aren’t any
dark clouds around to help you, you
can fill the bottle slowly with tap water.
Run water in slowly and as each sensing
wire is submerged, its respective LED
should glow.

If no water is in the water retain-
ing bottle, none of the LEDs will glow,
and thus no current from the batteries
is drawn. Leaving the unit on with the
bottle empty does not drain your bat-
teries. So there you have it. You'll be
nice and dry whenever the next time
arrives that you need to know, or are
just curious, how much rain has fallen
in- the next storm or drizzle. n
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e all know how annoying TV com-

mercials (and some programs)
can be. Some times you would love to
be able to flick off their loud, abrasive
chatter until the show comes back on,
but you are watching TV to relax not
to jump up and down every ten min-
utes. With this simple remote control
unit you can turn the sound on and off
with the blink of a flash light.

All you do is aim a flashlight at a
small box sitting on top of the TV.
When the unit receives the first flash
of light the sound is turned off
indicator light comes on (verifying
your signal). When you want the
sound back another flash of the light
and the sound is restored.

There are a number of good reasons
for using a flashlight as the transmitter.
First, of course, it is simple and in-
expensive. Also it allows the receiver to
be simple, and hence easy to build and
trouble-shoot. Naturally this system
requires the operator to have a free
line-of-sight, to the TV, but a viewer
always has that. Further the unit re-
sponds to any number of flashlights.

How It Works. The circuit operates
as follows. The signal light is received
by a photo-transistor (P1) recessed
‘behind - the front panel. A photo-tran-
sistor is a transistor where the base
signal is effectively provided by a light
source, the brighter the light the more
it turns on. In this circuit, the photo-
transistor is used as one leg of a volt-
age divider. When the light strikes P1
the voltage across it drops. This “fall-
ing edge” is amplified by Q1 and then
used to trigger the monostable multi-
vibrator (IC1).

This device (IC1) is often called a
“one shot” because it outputs one pulse
of uniform width each time the input
goes high or low (depending on how
it’s connected up). The length of this
pulse is set by C2 and RS, in this case
about .5 sec. The ‘“‘one shot” here is
acting as a buffer, taking the rough
signal from the flashlight and convert-
ing it into a nice, clean, clock pulse for
the flip-flop (IC2).

The flip-flop is used here as a mem-
ory to keep track of whether the TV
sound is on or off. One property of
the J-K fiip-flop is that if both J and K
inputs are held high (5v), the output
will “toggle” with each clock pulse.
In other words if the output is low, it
will go high with the first clock pulse
and then low again with the next clock
etc. This is just the kind of action we
need. When the output of IC2 goes
high it will turn the sound off and hold
it off until it gets another clock pulse.
To accomplish this the output of the
flip-flop is used to drive the relay con-
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by Christopher Kilian

trol transistor Q2. When IC2 goes
high, the transistor turns on providing
a path for the relay coil current to
ground, thus energizing the relay.

Note the diode D3 across the relay
coil. This is necessary as it provides a
safe path for the built-up energy in the
coil to dissipate when the relay is de-
energized. Without the diode high volt-
age spikes occur which quite probably
would cause false triggering in other
parts of the circuit. The relay performs
two functions. The first set of contacts
(normally closed) controls the sound
by opening the TV speaker circuit. The
other set of contacts (normally open)
controls the indicator light which is
powered by the 12.6 VAC from the
transfocrmer. The function of this light
is more important than you might
think as it gives the operator a positive
indication of what state the unit is in.
(It’s not always obvious from program
material.)

The power supply is simple and
straightforward. The 110 VAC is run
thru a power switch into a 12.6 fila-

Kill your TV’s sound with the
blink of a flashlight

W

Install a light shield over the photo-transis-
tor so that the unit will not be triggered by
anything other than the flashlight beam.
Installing the project inside a light proof
case with only a small hole in front of the
photo-transistor will make the unit even
more effective. With a little bit of imagina-
tion this controller could be adapted to
almost any device you can think of

ment transformer. The 12.6 VAC is
rectified by a full-wave rectifier using
the center tap with D1 and D2, then
smoothed by C1. This unregulated
voltage is adequate for the relay coil,
but not for the ICs, so the 6-V zener
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REMOTE

is employed to provide a regulated
6-V for these components.

Construction. Probably the easiest
way to construct the circuit is on a
4%-in. by 6-in. perforated circuit board
using push-in terminals for connection
points. Start by laying in the trans-
former, relay and IC sockets. If you
use a board with 0.1 in. centers the IC
socket pins should stick right through
and can be secured with two small
screws. Mounting the transformer and
relay will, of course, require enlarging
some holes. Next, the push-in terminals
may be inserted and the components
soldered into place. Note that the
photo-transistor is mounted directly on
top of QI, facing the front. It should
be as far above QI as it's leads will
allow. For a professional looking job
turn the board over and solder the in-
terconnecting wires on the backplane.

The circuit can now be mounted in
a case using stand-offs. Mount the
power switch, potentiometer, and in-
dicator on the front panel. Cut a one-
inch hole directly in front of the pho-
to-transistor to allow the flashlight
beam in. Finally, it is best to enclose
the whole unit to keep ambient light
from activating the circuit.

Installation and Checkout. To com-
plete the system a simple modification
to the TV is required. Unplug the set,
remove the back cover, and locate the
two wires going to the speaker. As
shown in the schematic, cut one of the
wires and connect the two leads to a
phone jack, which you mount in the
side of the case. When the jack is cor-
rectly wired the sound will be normal

when the control unit is not plugged
in. But when it is plugged in the relay
must be closed to complete the sound
circuit.

Once the system is operational, some
adjustment of the senstivity potentio-
meter is necessary. Have someone op-

erate the flashlight from the viewing
area while you adjust the pot. Find
the point where the unit responds to
the flashlight but not to room lights
etc. Now sit back, knowing you have
at least some power over Madison
Avenue. ]

TOP VIEW OF CIRCUIT BOARD

”ﬂ’ BOTTOM VIEW OF CIRCUIT BOARD
ﬁt PLUG TO TV

CENTER
TAP

((

—

B
C
Q2
R4
*

{ves)
R2

Point to point wiring and perfboard construction make this proj-
ect a snap to put together. Take care hooking up the relay.

This top view of the circuit board shows how the photo transistor
is mounted directly on transistor Q1’s base and emitter leads.
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ANTIQUE RADIOS

by James A. Fred

Put that flea-market eyesore back in showroom shape

BUDGET ELECTRONICS telling where

to find, how to buy, and how
to sell old radios. Since then many
readers have written to me asking just
exactly how to go about restoring an
old radio. There are several levels of
restoration, and while one collector will
be happy just to have his radio play
many others want the set to look and
play like it did the day it was shipped
from the factory. In this story I will
tell you how to refinish the cabinet and
restorz the radio to playing condition.
If you want to stop at any point along
the way that is your privilege.

SOME TIME AGO 1 wrote a story for

Break It Down. First you must find
a radio. The one I show you in this
story is a five-tube Airline, (Mont-
gomery Ward) wooden cabinet, table
model, made around 1935. It cost
$1.50 at a farm auction. It did not
play, but for this price I didn’t expect
it too.

The first thing to do is to remove
the knobs, dial escutcheon, the back if
it has one, and remove the chassis
from the cabinet. The speaker may be
fastened to the front panel or it may
be chassis mounted. Remove the chas-
sis, spsaker, and any other item. that
may be attached to the cabinet. In-

This is how the radio
looked before restor-
ation. 1t is in quite
good condition and
the veneer is intact. If
the radio you want to
restore is badly dam-
aged and the case is
broken you might con-
sult a book on restor-
ing antique furniture
for repair techniques.
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The chassis was in surprisingly good shape
and all 1 had to do was replace the cracked
line cord, a filter capacitor and all of the
tubular capacitors (see text for details).

spect the speaker grill cloth and if it is
so badly damaged that it will spoil the
appearance of the restored radio throw
it away. Set the chassis aside and re-
store the cabinet first.

This is how the chassis looks now that the
repairs and replacements have been made.
Get out all the old spiderwebs and dust.
Give the tubes a good wash, make sure they
are dry before you fire up the old rig.

Scrub It Down. The cabinet should
first be washed with a damp cloth and
a mild detergent. Do not soak the
cabinet, just scrub it, and rinse it. You
will be surprised at the improvement

TRIAL-RUN PROTECTION
CIRCUIT

TO WALL PLUG RADIO
OUTLET IN HERE

3 =)
=]

100 WATT ™~
LIGHTBULB

This circuit can keep your first trial-run
from being a disaster, by protect