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CHIRESTMAS WELLINTT SEEM oOM
plete without al feast one elec-
tronics project to add a littde
holiday spiril. This vear build
the Visible Components, three
light-up ornaments that take on
the appearance of three com-
mon component symbols: a re-
sistor, capacitor, and inductor.
The Visible Componenis, and
definilely worth adding Lo your
Christmas ornament cotlec-
tion.

The Visible Components are
surelire conversation pieces,
and they are a greal way Lo show
off your Christmas spirit, After
the holidays are over, the orna-
ments can decorale your work-
bench, office, or aulomobile,
letting evervone know aboul
your interes! in eleclronics,

Flash patterns

Each visible component has
several LEDs that light up in the
paltern of the actual compo-
nents schematic symbol. But
rather than each visible compo-
nent having a simple tlashing,
alternating, or light-chasing il-
lumination patiern, each one
lights up in a way that mimies
that component’s operation in
anactual circuil. Let’s see exact-
by whal that means. '
[n an actual resistor, current
moves al & constant rate
through the component. In
other words. the component
has a linear {-V relationship.
That is represented on the visi-
ble resistor by having light

AIGH TECH
AMAS
ORMAMENTS
Add an electronics theme to your

Christmas decorating with
the Visible Components.

plate dims complelely and the
top plate then lights. The fellow-
ing clock eyeles successively
ture olf the ouler LEDs of the
e plate, and the botlom plate
"y begins 1o Hehl again indicate a

| :' buildep of charge,
The visible inducior has two
display sections, the coil itsell
i r'.’ and the teads. An clectromag-
oo petie Held striking the coils of
I the inducior is Hlustraled by
o ey sweeping ihe ten coll LEDs se-
2 ) cpuenitially.

S

sweep through the LEDs al a
continuous rate for three eyveles
and then turning oil. The cyele
then repeats again after ¢ lew
seconds. The number of cycles
during which light sweeps
through the LEDs can be varied
by changing certaln component
values,

Resistors do nol store energy
in an electric field, as do induc-
tors and capacitors. To illus-
trate thalt., no LEDs are on
cduring the off state,

A capaciior can store elec-
trical energy while in a static
state, This is iflusirated on the
visible capacitor by having the
six LEDs that represenl the
lower plate of the capacilor re-
main it during the off cycie,
Alter a few seconds, the bollom
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FIG. 1—VISIBLE RESISTOR SCHEMATIC. This circuit drives 17 LEDs in a pattern that
represents current flow through a resistor.

Circuitry

All three visibile compol,
share some common circl..
Each is controlled by an LM55b\
dual timer IC and a CD14017 °
decade counter. Also, all three
can be powered from a single 12-
volt DC wall transformer. For
the sake of discussion, we’ll first
examine the visible-resistor cir-
cuit shown in Fig. 1.

The reset time is controlled by
one timer, IC1-a, whose timing
components are C1, Rl and R2.
The clock cycle time is set by the
other timer, ICI-b, which uses
timing components C2, R3, and
R4

The electrical differences be-
tween the visible components
are the manners in which the
decade counter is contro]led by
reset timer IC1-a.

In the visible resistor, the out-
put at ICl-a pin 5 is connected
to the reseT input (pin 15) of the
decade counter (IC2). As long as
the reseT line is held high, 1C2
will net cycle and will keep pin 3
high. Since there is no LED con-
nected to pin 3, no LEDs will be
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FIG. 2—VISIBLE CAPACITOR SCHEMATIC. This circuit drives 20 LEDs that are laid out
in the pattern of a capacitor symbol.
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FiG. 4—VISIBLE RESISTOR PARTS PLACEMENT. The LEDs can be mounted on either
side of the board as long as the cathode side points toward the power-supply leads.
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FIG. 5—VISIBLE CAPACITOR PARTS PLACEMENT. You can choose whatever colors

you like for the LEDs.

on at this point. When RESeT
goes low, IC2 will begin its count
and repeat until it is again re-
set.

On the visible capacitor,

shown in Fig. 2, pin 3 of IC2 is
connected to the base of Ql
(through R5) and also the anode
of D1. When pin 3 is high, Q1
will turn on, lighting LED1 and

LED2. Each of the current-lim-
iting resistors (R9-R11) are
shared by two sets of two LEDs
on different sides of the visible-
capacitor plate. The Ya-walt re-
sistors are sufficient because
they have to supply current to
only one set of LEDs at any time.

Steering diode D1 directs cur-
rent to the base of @2 and Q3, so
that they also light their respec-
tive LEDs when one output is
high. The diodes prevent il-
lumination of adjacent LEDs. so
that the outer LEDs are ex-
tinguished as the clock courts
continue. The diodes are re-
versed for the other capacitor
plate so that the LEDs illumi-
nate from the center outward.

On the visible inductor,
shown in Fig. 3, the ICl-a out-
put (pin 5) controls the crLock
ENaBLE input (pin 13) of IC2.
Since ICl-a’s RESET line is never
pulsed high, the LEDs stay in
the state they were in when the
cLock ENABLE input went high.
The carry output of IC2 (pin 12)
provides the clock signal for
IC3. Each complete cycle of 1C2
results in the advancement of
only one output of IC3, and so
99 steps are required for IC3 to
make a complete cycle.

Timing resistors included in
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FIG. 6—VISIBLE INDUCTOR PARTS PLACEMENT. Mount the LEDs last, so they're not
in your way when installing the other components.

the kit available from the source  If you would like o experiment
mentioned in the parts list are  with different timing-resistor
supplied as fixed units with the  values, the kit also includes an
values specified in the parts list. adapter hoard that lets you sub-

VISIBLE RESISTOR PAR®

R1, R3—1000 chms, Ya-watll, 5%
R2—1.2 megohms, Ya-wall, 5%
R4—18,000 ohms, Ye-watl, 5%
C1-C3—2.2 uF, 25 voits, tantalum
IC1—LMS56 dual timer

C2—CD14017 decade counter

17 LEDs {any color), 12-voit DC 360-mA
wall transformer (one is sufficient to
powey all three visible components), PC
board, wire, solder

VISIBLE CAPACITOR PARTS

R1, R3—1000 ohms, ¥-watlt, 5%
R2—1.2 megohms, Y-walt, 5%
R4—62,000 chims, Y-watt, 5%

- R5-R8—4700 ohms, Yi-watt, 5%
R9-R11—680 ohms, Ya-wall, 5%
L1-C3—2.2 uF, 25 volts, tantalum
1C1—LM556 dual imer

" 1C2—CD14017 decade counter
Di-D4—1NB14 diode
Q1-Q6—PN2222 NPN transislor
20 LEDs (any color), 12-volt OC 300-mA
wall transformer (one is sufficient to
power all three visible components), PC
board, wire, solder

VISIBLE INDUCTOR PARTS

R1, R3, R4—1000 ohms, %-watt, 5%
R2—1.2 megehms, Ya-watt, 5%
C1-C3—2.2 pF, 25 wolis, lantalum
IC1—LMS556 dual timer

IC2, IC3-—-CD14017 decade counter
20 LEDs (any color), 12-volt DC 300-mA
wall transformer (one is sufficient to
power afi three visible components), PC
board, wire, soider

ORDERING INFORMATION

Note: The following items are
available from Art Works, 415 E.
Emerson Street, St. Francis, Kansas
67756:
e PC board for any single visible
component (specify choice of re-
sistor, capacitor, or inductor)—
$12.00
® Set of three visible component PC
boards (one of each}—$30.00, or $25
each when buying three or more sels
o Complete visible component kit in-
cluding three PC boards, power sup-
ply, and 57 LEDs (specify cholce of
LED colors; red, green, yellow, or
mixed)—$65.00, or $55.00 each when
buying three or more kits
® Assembled string of three visible
components (specify colors desir

5.00

All prices include taxes, shipping,
and handling. Visa/Mastercard or-
ders call (800) 486-6862, 24 hours a
day. For technical assgistance call
{913) 332-2726. Foreign orders re-
quire a bank check or postal money
order in US funds and will be shipped
air mall at no extra cost.

stitute multiturn potentiome-
ters lor fixed resistors. That will
be useful if you are not sure
what flash rates you want.

Continued on page 47




'B8LE COMPONENTS
continued from page 36

Construction

Assembly of the visible com-
ponents is not difficult. Al-
though you can build the
circuits on perforated con-
struction board, PC boards will
provide a better appearance.
Perfectly shaped component
outlines are difficult to achieve
when laying out the parts by
hand. Parts-placement di-
agrams for the visible resistor,
capacitor, and inductor are
shown in Figs. 4-6.

A solder mask on the commer-
cially available boards cgvers all
runs and feedthroughs on both
sides of the board, so that solder
shorts are easily avoided. The
solder mask gives the PC boards
their color; the component

sides of the boards are blue, and

the solder sides are green. _
Install the LEDs on each
board last, as it will be more dif-

A

4 3/4 INCHES

Visible Inductor

VISIBLE INDUCTOR component side.

4 34 INCHES

X

VISIBLE INDUCTOR solder side.

ficult to solder the other compo-
nents in if you have to work
around the LEDs. The LEDs are
installed on all three boards
with the cathode lead (the flat
side) pointing away from the
power-lead connections. The
LEDs can be installed on either
side of the board depending on
whether you want your com-
pleted visible component to
have a blue or green back-
ground. The LEDs can. be any
color available. You can specify
LED colors when ordering.
Once the LEDs are in place,
solder the +12-volt and ground
wires to the appropriate points
as labeled on the PC board. Two
sets of power pads are included
on each hoard, and either set of
holes can be used. The extra
pair of holes are for stringing all
three {or more or less) visible
components together so that
they can be draped around a
tree or along a wall. After you're
done soldering, check for cor-
rect component placement and
good solder connections. )

Earn $1000 |

A Week While You Learn High
Paying VCR Repair.

Earn While You Learn . ..
Secreis Revealed . . .

Train at Home
If you-are able to
work with small
handtools and pos-
j sess average me-
chanical ability, you
could earn top dol-
lar part time or full
time. Ourlearn by doing method teaches you how
to work on VCA’s without boring unnecessary
slectronic basics.

For Free Infermation Package Send Coupon lo:
Foley-Belsaw Institute, 6301 Equitable Road,
Kansas City, MO 64120

{Check One Bex Onlvh
ri’;'::,:,‘ﬁ 1 VCR Repair, Dept, 62104 —=
HighPaying [ Computer Repair, Dept. 64022
Carser [ Advance VOR Repair, Dept. 65013 |
Fisld [ Gamcorder Repair, Dept. 66019 |

TR [ Fax Repair, Dept. 67019

CHEELY [ Printer Repair, Dept. 68019 |
|$im.'o 1826 [ Digital Electronics, Dept. 69019 |
I Name |
| Addrass I
| City i
LState Zip __,J

CIRCLE 186 ON FREE INFORMATION CARD

:-Be a computer,
repair expert!
CAREER-LEVEL HOME STUDY

Learn PC repairs, I
troubleshooting,
servicing, upgrad-
ing, installation. In-
crease your value
as an employee or
open your own I

business.
No expensive
instruments,
no high-tech
electronics.
Over 90% of
PC repairs
and service
involve easy
mechanical pro-
cedures or parts
replacements.
Send or call for
free Literature.

800-223-4542 |

Name Age. I

Address Prnone ()

I City. State Zip I

I The School of PC Repair |
6065 Roswell Road
LDept.JPsalz Atlanta, Georgia 30328

CIRCLE 177 ON FREE INFORMATION CARD
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