
1 I 

----~~ 

Produce candle-like effects 
with ordinary incandescent bulbs 

H ow would you like an elec
tric light that simulates th~ 

warm, old-fashioned glow of an oil 
lamp? The Flicker Box can create 
this effect and more. Its adjustable 
flicker intensity can produce both 
the wild gyrations of a ghostly Hal
loween light and the friendly danc
ing flame of a single candle. Wh11.t's 
more, for those times when you pre
fer a steady light, the flick of a 
switch makes it a full-range light 
dimmer. You can build the Flicker 
Box for about $25. · 

How It Works. In the schematic 
shown in Figs. 1 and 2, a flicker 
gene r ator circuit controls a 
thyristor-type light dimmer. Trans
former Tl and components Cl, Dl, 
D2, D3, Fl, andRl provide unregu
lated 9 V de and regulated 6.2 V de. 
The four op amps of the LM324 
ICJ are configured as nearly identi
cal square-wave generators, the 
only difference being in the values 
of feedback resistprs R2, R 7, R 12, 
and R17. These different values re
sult in four different square-wave 
frequenCies, chosen to best simulate 
an open flame. 

ResistorsR6, Rll, Rl6, andR21 
add the square waves to produce a 
pseudorandom flicker voltage. This 
flicker voltage is applied to incan
descent bulb I1 through driver 
transistor Ql and calibration po
tentiometer R23. The light from the 
lamp is optically coupled to photo-
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cell PCJ . Bias resistor R22 keeps 
the lamp voltage above the mini
mum to which the lamp filament 
will respond, thu"s increasing the 
useful dynamic range of the circuit. 

The photocell, with its resistance 
modulated by the flicker voltage, is 
connected in parallel with the po
tentiometer of a conventional full
wave 117-V ac dimmer. The dim
mer pot provides control of the 
steady background light leveL 
while the photocell adds the flicker 
effect. Switch Sl turns off the flick
er generator and opens the photo
cell circuit when .the flicker is not 
desired. The dimmer switch serves 
as the master switch that can be 
used to turn off both dimmer and 
flicker generator. 

Fig. 1. Components 
shown in this part 
of schematic are 

mounted off the board. 

117VAC 

SIA 

Construction. Figure 3 shows the 
pc foil pattern for the Flicker Box 
and Fig. 4 shows the parts place
ment on the pc board. Other con
struction methods can be used since 
circuit layout is not critical. The 
optocoupler consisting of I1 and 
PCJ can be constructed by mating 
an incandescent bulb to the face of a 
photocell using clear glue. (It can 
also be purchased as a single unit.) 
After the glue dries, wrap the as
sembly with black electrical tape to 
seal out ambient light. 

The dimmer is the usual type that 
replaces a wall switch. To modify it 
for use here, first remove the plastic 
case that is held to the metal front 
panel by two fasteners in diagonally 
opposite corners. Remove these 
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fasteners (drill out rivets, pry out 
pins, or unscrew, as necessary) and 
the plastic case should come off. 
You'll see a pot with a switch on it, 
a thyristor using the front panel as a 
heatsink, and a few other small 
components. One of the two black 
wires emanating from the dimmer 
is connected to a terminal on the 
switch. This one is labeled A in the 
schematic; the other is labeled B. 

The pot is usually wired, rheostat 
fashion, with the center lug shorted 
to one of the end lugs, or with one of 
the end lugs left disconnected. 
Don' t use the shorted or open-end 
lug, and do not disturb the lug to 
which wire B is attached. A length 
of insulated hookup wire should be 
soldered to the remaining lug, being 
careful not to damage or disconnect 
any dimmer components already 
soldered to it. The new wire goes to 
Sl as wire C in the schematic. Wire 
D is connected to the dimmer
switch terminal not occupied by 
wire A . 

The line cord and outlet for the 
controlled lamp come from a 9' ex
tension cord cut 3' from the recep
tacle end. The 6' piece is used as the 
line cord and the 3' section is wired 
for the load as shown in the sche
matic. Fuse F2 is optional (it pro
tects the dimmer) and should be 
r'ated at the maximum dimmer cur
rent as listed on the dimmer. A 
typical 600-W dimmer requires a S
A fuse. 

The prototype unit was built into 
a 7.5" X 4:3" X 2.2" plastic case. 
A plastic case is used rather than a 
metal one to minimize the chance 
of shock. It should be big enough to 
provide adequate clearances. Drill 
a 3/s" access hole in the box for R23 
adjustment, and mount the assem
qled board so that the R23 control 
is accessible through this hole. You 
can fasten the dimmer switch to the 
top of the case, using the two holes 
provided for securing the dimmer 
to a wall switch box. All of the com
ponents of the prototype unit, ex
cept S I, were glued to the top of the 
bo,..ith epoxy cement. This allows 
easy access to the circuitry while 
avoiding unsightly holes in the 
cover. 
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The line and load cords exit the 
box through notches filed in one 
end at the top. Doublecheck all wir
ing and close up the box before ap
plying power. Remember that 117-
V ac is present on the circuit board 
pc terminals as well as in the wiring 
inside the box. 

R9 
lOOK 

Rl9 
lOOK 

R7 
39K 

Rl2 
8.2K 

R20 
IOK 

PARTS LIST 

R22 
I .BK 

R6 
3.9K 

R3 
lOOK 

Rll 
3.9K 

RB 
lOOK 

Rl6 
3.9K 

Rl3 
lOOK 

R21 
3.9K 

RIB 
lOOK 

C1-470-J.LF, 16-Velectrolytic (axial 
leads) 

C2~C3,C4,C5-5-J.LF, 35-V radial-lead 
electrolytic 

01 ,02-1 N4001 rectifier 
03-6.2-V, 1-W zener diode 
F1-0.5-A regular-blow fuse 
F2-See text 

Rl 
470!1 
I/2W 

11-12-V, 25-mA incandescent lamp (Ra
dio Shack 272-1141 or equivalent. See 
Note 1) 

IC1-LM324 quad operational amplifier 
PC1-Photocell (Radio Shack 276-116 or 

equivalent. See Note 1) 
01-2N3904 npn transistor 
The following are V4-W, 5% carbon resis
tors unless otherwise noted: 

Calibration and Use. Plug a 40-
to-100-W lamp into the load recep
tacle. Now plug the Flicker Box 
line cord into an outlet and turn on 
the dimmer. With SJ set to dim 
only, check the dimmer control for 
proper dimming operation. (Make 
sure the load lamp is turned on!) If 

Fig. 2. Four square 
Ql waves of different 2N3904 

frequencies are 
generated in the 
four op amps and 
combined to produce 
the pseudo-random 
flicker voltage. 

II 
PCI 

(SEE 

PC 
TEXT) 

PC 

R1-470 ohms, V2 W 
R2-4.7 kilohms 
R3,R4,R8,R9,R13,R14,R18,R19-1 00 

kilohms 
R5,R10,R15,R20-10 kilohms 
R6,R11 ,R16,R21-3.9 kilohms 
R7-39 kilohms 
R12-8.2 kilohms 
R17-68 kilohms 
R22-1.8 kilohms 
R23-50-kilohm, linear-taper, trimmer 

potentiometer 
S1-Dpst switch rated for dimmer current 

rating or higher 
T1-Stepdown transformer, 115 V ac to 

12.6 V ac center-tapped, 300 mA min. 
Misc.-Dimmer (see text), case, line cord, 

load receptacle (see text), pc board, 
mounting hardware, fuse holders, hook
up wire, IC socket (optional), pc board 
standoffs, solder, etc. · 

Note 1: Suitable optocouplers to re
place 11 and PC1 are Sigma 301T1-
1281 and VacTec VTL3A26. 

Note 2: The following are available 
from JRJ 'Engineering; 2271 Meck
lenburg Rd., Ithaca, NY 14850: 
etched and drilled printed circuit 
board at $6.50; optocoupler at $4.50; 
both pc board and optocoupler at 
$10.00. All prices postpaid in · USA. 
New York state ;esidents add local 
safes tax. · 
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Fig. 4. Layout of components 
on the printed circuit board. 

operation is satisfactory, turn the 
dimmer knob all the way counter
clockwise so that the lamp is dark 
but the switch remains on. Now 
switch SJ to FLICKER. If the lamp 
does not flicker, adjust R23, using a 
screwdriver through the hole in the 
case. Turn R23 until the lamp in
tensity varies from full brightness 
to darkness. Then increase the 
flicker level a little until the mini
mum lamp brightness reaches a 
very low intensity, but the lamp 
never entirely goes out. The Flicker 
Box is now adjusted for best 
operation. 

To operate the Flicker Box, first 
plug in your lamp (do not exceed 
the dimmer rating). Then, with the 
dimmer on and Sl in FLICKER, ad
just the dimmer pot for the desired 
appearance. The higher back
greund level produced when the 
dimmer knob is turned up (clock
wise) will give you less flicker. In 
general, larger lamps should use 
more flicker and smaller lamps less. 
For a grotesque spooky effect, the 
dimmer level can be set very low. 

Here are a few suggestions for us
ing the Flicker Box. For low-watt
age candelabra lamps, use mini· 
mum flicker. Start with the dimmer 
fully on and back off until the flick
er is just noticeable. For electric 
fireplace logs, more flicker is need
ed. To further increase realism, use 
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two or three Flicker Boxes connect
ed to separate colored lamps hidden 
in the synthetic logs. This produces 
a "dancing flame" effect. To add 
flicker to Christmas-tree lights use 
a Flicker Box for each string of 
lights and intermingle lights from 
different sets to create a random 
display. 

For a jack-o'lantern or other 
Halloween prop, a high flicker level 
will give the spookiest results. For 
an even scarier effect, try adjusting 
R23 for darkness between flickers. 
Play with the dark/light ratio until 
you're satisfied with the results. In 
any application you can control the 
overall light intensity by your 
choice of lamp wattage. 

Finally, to change from a flicker 
back to a steady glow, just flip Sl to 
DIM and dial the desired brightness. 
Your lamp may look the way it 
used to but it will never be the same 
again. 0 
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TS1000·ZX81 
OWNERS 

KMifM 
@ [)iJ 
WIN S20.000g{ore 
KRAKIT'" is an adventure and a 
treasure hunt for the ZX81 and TS1000 
computers. The bank account and prize 
money actually exist. Be the first to 
crack the puzzle and the prize is yours. 
Only one prize will be awarded. 

SOLVE 12 CLUES LIKE THIS! 
Where it all began. Where the torch was 
first lit. Where muscles and sinews 
strain. Where our heros win acclaim. 
Where the symbols hold the key. 

KRAKIT'" consists of 12 clues on a 
ready-to-run ZX81 or TS1000 cassette 
tape (16k RAM). The answer to each clue 
is the name of a country, a city or town, 
and a number. If you are the first 
qualified entant to solve all 12 clues and 
declared the winner, you receive two 
tickets to the city of the secret 
KRAKIT'" vault location. When you 
arrive at that location, a check for a 
minimum amount of $20,000.00 (U.S.) will 
be presented to you. The amount of the 
prize money is augmented weekly . 

TS1000·ZX81 
RULES 

1. The first qualified entrant to be confi rmed 
by the judges to have completed all the clues 
correctly is the winner 
2. There wil l be one winner only. 
3. No persons connected to Internat ional 
Publishing & Software Inc. or their fami lies are 
eligible to enter KRAKIT'" 
4. This offer is not valid where prohibited by law. 

5. Due to the confidential nature of KRAKIT'" 
we regret we are unable to enter into any 
individual correspondence. All the required 
information, including how to claim the prize, 
is on the computer tape. 
6. The winner will be required to sign an 
affidavit of compliance with these rules. 

~·..IIIII INTERNATIONAl PUBliSHING & SOFTWARE INC. 
\::1 P.O. BOX 1654, BUFFAlO, N.Y. 14216 

~--------------------, t ~·~ Mail to.· • I INTERNATIONAl PUBliSHING & SOFTWARE INC. 
1 P.O. BOX 1654, BUFFAlO, N.Y. 14216 

Please send _ _ copies of KRAKIT'" 
at $19.95 plus $1.50 shipping. 

Total __ enclosed is D check 0 money order 

Charge to 0 Visa 0 Mastercard 

Number _ _______ _ ____ ~ 

Expiry --=---=-- Signature _ ___ _ 
Please Print 

Name ____________ _ __ 

Address _ _ _ __________ ~ 

City ---'----~ State ____ Zip ___ _ 

~ Allow 2 weeks for personal checks. : 

--------------------Dealer inquiries welcome. 
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