Simple Flasher

Shown here is a simple flasher circuit
that can be assembled from standard,
readily available parts. With the compo-
nent values shown, the flash rate is ap-
proximately once per second. The incan-
descent lamp used as a load glows at
half brightness for about one-third of
the total flasher period and is off for the
remaining two thirds.

Electrolytic capacitor CI charges up
during the positive half-cycle of the ac
waveform through R/, R3 and D2.
When the voltage across the capacitor
reaches the breakover voltage of silicon
asymmetrical switch D/ (either 9 or 18
volts), the capacitor starts to discharge
through R2, DI, QI, R4 and Q2. Emit-
ter follower QI is driven by the dis-
charge current from C/ and in turn pro-
vides gate drive for triac Q2. Thus, Q2

conducts and I/ glows only while CI is
discharging. The lamp goes dark when
CI is depleted of charge and remains
dark until the ac power waveform goes
positive again and charges the capacitor
sufficiently.

Transistor @I, nominally a type
2N4401, can be any medium-current,
high-beta npn silicon device with a V¢
rating of 40 volts or more. A triac used
for Q2 should be rated to handle 10
amperes, to withstand 400 volts rms and
should be triggered into conduction by a
gate current of no more than 5 mA. In
many applications, the triac will not
have to be heat sinked. The flash rate
can be varied by changing the capaci-
tance of CI. Using more capacitance re-
sults in a slower flash rate, and less
capacitance in a faster flash rate.—Ber-
tram A. Thiel, Frostburg, MD
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Micropower LED Flasher
D. Stewart

The circuit will brightly flash an LED,
yet has a supply current of only 150
uA. In a normal 555 astable, the tim-
ing capacitor is discharged straight
to ground. Here, the charge is made
use of by discharging it throught the
LED. A suggested use is for an on-off
indicator in a battery-powered circuit.

With slight modification the cir-
cuit can be used as a good battery in-
dicator. A potential divider is con-
nected to pin 4 (reset) from the suppiy
rail of the circuit whose battery is be-
ing monitored, so that when the supp-
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ly drops below a predetermined
voltage, then the voltage on pin 4
drops below 0V7. Thus the LED will
only flash if the supply is higher than

e

the predetermined voltage. Keep the
value of the resistors high to reduce
current consumption (eg 1MO for R1).
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This circuit makes a standard incan-
descent lamp flash at a frequency that
can be set between 2 and about 10 Hz.
The mains voltage is rectified

by a 1N4004 diode followed by an
adjustable RC netwoﬂ.c. As soon as the
electrolytic capacitor 18 charged up to
the breakdown voltage of the ER 900

9219

e diac
diac, it will discharge through the s
which fires the triac and flashes the
lamp.

After a certain period, set by the 100k
control, the capacitor will be re-charged
to bring about a further ﬂa}sh. N

The 1 k control sets the triac firing cur-

t. .
ren (Transitron)

triac flasher




H] wink and Blink

If a light blinks and winks someone will
stop and look—and that’s the purpose be-
hind this attention-grabber.
When power is first applied, current flows
through Q2 and lamp L1 lights. Then,
feedback through capacitor C2 causes Q1
to conduct. As Cl discharges through Q2’s
base, Q2 is turned off, thereby extinguish-
ing the lamp. When C1’s voltage equalizes,
Q2 turns on again and the cycle is repeated
. . flip-flop, flip-flop. Potentiometer R2
determines the flip-flop rate, hence, the
blink rate,
“Junk box'' pnp transistors (instead of npn

Rl

types) can be substituted if polarity is re-
versed at the battery, C1 and C2.

PARTS LIST FOR WINK AND BLINK

C1—10-uF, 15-VDC electrolytic capacitor
C2—30-uF, 15-VDC electrolytic capacitor
€3—0.2-uF, 25-VDC capacitor .
11—No. 49 panel lamp

@1, @2—npn transistor—HEP-723
R1—4700-ohm, 2-watt resistor
R2—1-megohm potentiometer

R3, R4—10,000-chm, Y2-watt resistor
R5—120-0hm, Y/2-watt resistor

—O +9V, 60mA
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L) Tenna-Blitz Light

The batlgame is over and your car is buried
in the parking lot along with two thousand
other cars of the same color. Only yours
isn't lost. Sticking above acres of metal is a
little lamp going blink-blink-blink.

Mount the No. 49 lamp at the top of the an-
tenna and run two wires down to the con-
trol unit inside the car. When switch Sl is
turned on the multivibrator makes the lamp
blink away. Changing the capacitor’s value
will vary the blink rate.

PARTS LIST FOR TENNA-BLITZ LIGHT

B1—é6-V battery

C1—2.-uF, 10-VDC electrolytic capacitor
11—No. 49 pifot lamp

@1—npn transistor—HEP-641

@2—pnp transistor—HEP-739
R1—470-0hm, 2-watt resistor
R2—1-megohm, V2-watt resistor
R3—2700-0hm, V2-watt resistor
S1—Spst switch
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Many high-brilliance light-flasher
circuits have been published
over the years in this and other electron-
ics magazines. Almost every one of these
flashers has employed power transistors
or SCRs, components which require
heat sinking and careful circuit design.

Figure 1 shows an ultra-simple flash-
er circuit that [ recently built around an
FRL-4403 flashing LED, with only a
few additional components. It will flash
at a typical rate of 3 Hz any lamp whose
current and voltage requirements fall
within the ratings of the relay’s contacts.
The particular relay specified in Fig, 1
has contacts that can handle up to 1
ampere at 125 volts. The lamp shown is
rated at 150 mA at 6.3 volts.

Incidentally, FRL stands for Flashing
Red LED. The FRL-4403 is a Litronix
product (19000 Homestead Road, Vall-
co Park, Cupertino, CA 95014). This
novel LED, which incorporates a flasher
integrated circuit, is also available from
Radio Shack (stock No. 276-036).

The FRL-4403 LED in the circuit
shown in Fig. 1 does not produce a visi-
ble flash. You can modify the circuit as
shown in Fig. 2 if you want the red LED
in the FRL-4403 to flash each time the
relay coil is energized. Potentiometer R2
must be adjusted until the relay starts to
oscillate. Although the LED will flash, it
will not be as bright as if it were pow-
ered directly from a S-volt supply. The
circuit shown in Fig. 2 might occasional-
ly cease to oscillate. When this occurs, it
is necessary to readjust potentiometer
R2. For this reason, use the circuit
shown in Fig. 1 for such applications as
emergency beacons in which high reli-
ability is essential.

Both versions of the circuit might op-
erate erratically or even fail to operate if
both the oscillator circuit and the flash-
ing lamp are powered by the same bat-
tery. These difficulties are due to the
large current demand placed on the bat-
tery when the lamp is switched on. In
some cases, the circuit will oscillate at
much higher than its normal rate.

The oscillator portion of each circuit
consumes only 20 to 35 miliamperes.
Therefore, it’s feasible to power it with a

Ultra-Simple Power Flasher

small 6-volt battery if a silicon diode is
connected in series with the positive ter-
minal of the battery to drop the voltage
to approximately 5 V. A much larger 6-
volt lantern battery can be used to power
the flashing lamp.

Of course, both the oscillator and
flashing lamp can be powered from a

common supply if it can source a suffi-

Fig. 1. Ultra-simple
high-brightness
lamp flasher.
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ciently large current. You can experi-
ment with different supplies and lamps
to determine if you will need more than
one supply.

Finally, the circuits presented in Figs.
1 and 2 can both be used to apply power
pulses to devices other than lamps. Typi-
cal applications include gating power to
warning horns, alarm sirens, etc.

+5Y

Fig. 2. Relay driver
circuit with a
flashing LED.

JANUARY 1981
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BEA

AN ESSENTIAL DEVICE FOR ANY
CAR OWNER.............

THE BREAKDOWN BEACON IS A
dual purpose device. It can be used
atop a disabled motor vehicle as a
flashing warning to other traffic — a
highly desirable safety device. Alter-
natively it can be used as a non-
flashing trouble light for finding and
fixing faults at night. Its three rubber-

sucker feet will hold it to the roof of

a car, to the underside of a bonnet, or
to any other convenient flat surface.

The circuit operates from the
vehicle’s battery and, as all electrical
parts are isolated from the metal case,
the same circuit can be used for cars
with either negative or positive earth
wiring systems. The beacon is fed from
a plug pushed into the cigarette lighter
socket — however as this plug is
polarised, a beacon with a plug for
negative earth cannot be used in a car
with- opposite polarity unless the plug
connections are reversed. Alternatively
it could be powered from the car
battery.

CONSTRUCTION

The nicest thing about the construct-

jon of this project is that first you.
have to eat half a pound of jam, in

order to get the empty glass jar for the
lamp housing. Other, jars about 70mm
dia. and 70mm high with a twist off
cap would do. You'll need also a
round tobacco tin about 75—80mm
dia. and 30mm high with a twist off
cap. These two parts make up the case.

First solder the lids of the jar and
the tin together, concentrically —
outside to outside. Then before fitting
the batten tamp holder fit the lamp to
it and check that it will fit inside the
jar when the jar is screwed into its lid.
If it will, then mount the lamp holder
by three bolts through both lids. Two
of these bolts should be longer than
the third as they will carry a piece of
Veroboard. 1f the jar is slightly too
short to accept the lamp holder and
lamp — as was the case in the proto-

52

type — then cut a hole for the lamp
holder through both lids, and fit the
lamp holder so that its flange finishes
up inside the tabacco tin. Spacing
washers may be added if necessary.
Again the lamp holder is secured
to the lids with one short and two long
bolts.

The electronic part of the beacon
is constructed on. 0.1 inch matrix
Veroboard 45mm x 36mm. Only one
break needs to be cut in the copper
strips — between the two leads of
capacitor C. Only the outer legs of
RV1, are passed through the Vero-
board. The centre leg is connected
to either outer leg above the board and
the excess cut off. Note that all
resistors except RS are vertically

mounted. The upper end of R4 is
soldered straight on to the base
terminal of Q2, and the upper end of
R3 is soldered straight on to the
coliector. A wire is also run from the
collector terminal of Q2 through the
board to the strip below it. Another
wire is run from the emitter terminal
of Q2 to the negative rail which is the
copper strip just below.

The Veroboard is mounted into the
case below the lamp holder, using two
of the lamp holder mounting bolts.

The switch SW1 is mounted on the
bottom of the tobacco tin where it is
out of the weather. The switch must be
positioned such that it does not clash
with the components on the Vero-
board when the tobacco tin is screwed

Inside view of the completed unit. Note the plastic disc used to replace the normal airtight
seal of the jar.
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LAMP +12Vv
12v
15C.P.
C1 R3 DOUBLE
R1 10uF 47 CONTACT -
a7 BAYONET
CAP
R2 Q2
47k TIP33A
RV1
50k
& -0
Circuit diag;ém of the Breakdown Beacon.

R1 Resistor 4k7 Y% watt

R2 " 47k "

R3 ” a7 "

R4 ; 68R

RS " Tk "

RV1 Preset pot 50k

c Electrolytic capacitor 10 UF at

least 15 voits

PARTS LIST — ETI 239

Q1 Transistor PNP BC 178 or similar
Q2 Transistor NPN T} P33A or similar

Lamp 12 volt automotive lamp 15
candlepower double contact cap.

Lampholder — to suit lamp, batten
mounting, double contact bayonet
catch type. (This is an electricians
line not an automotive line. They
are used for pilot lamps).

Tobacco tin, jam jar, or similar. Nuts
and bolts, hook up wire.

Lead to battery — 7 m speaker extension

SW1  small on/off stider switch, single lead.
pole Cigarette-lighter plug.
az
a z >
: Ze :
z & g
el 2|3 .o
R1 7 - . .
. e e e e e o v o Veroboard layout for the beacon circuit.

K

TO BATTERY Ve

TO SW

together.

The long twin-lead to the battery is
run through the bottom of the tin (to
prevent moisture entering) and
connected to a cigarette-lighter plug
taking care to wire with a polarity to
suit the car system (positive or
negative earth). Speaker extension lead
is good for this purpose as it has
polarity marking.

The copper strips run from left to right
across the board.Only one break is required,
and this is at B7

It is likely tha the operation of
soldering the two lids together will
have destroyed the air-tight seals in the
jar and tin; ‘they should be replaced
with a disc in the tin and aring in the
jar cut from fairly heavy plastic sheet-
ing.

TESTING

Before connecting up make sure that
switch SW1 is open — otherwise the
unit will not flash.

Connect the unit to the battery by
inserting the plug into the cigarette
lighter socket. It may now be found
that RV1 needs some adjustment to

ELECTRONICS TODAY INTERNATIONAL—SEPTEMBER 1976

HOWITWORKS

_The. carcurt isan oscsuator of a niot very
. .common: type. It is' not a multivibrator .|
“as both transisters conduct atithe same
“time ‘rather than aiternately as in 3

- type of circuit state that the eircuit

. oscillates by a regenerative action from -
.02 1o Q] This doesn’t’ really explain -
- how'it works, so. perhaps the following s =

when power is first applied Q1 isturned *
‘on slightly, By varymg_ RV1 the cireuit =
“can be-made to ‘lock’ with.the lsmp on

| Capacitor C charges through R1, R3and’

“enough 10 turn 02 ful! on and Ilght the o

01 risgs and so tends to tufn O off,

rapidly. - As the ‘voltage across  the -

- the voltage at the base of Q1 is forced up

multivibrator. Most ‘explanations” of this

2 little clearer. J
The setting of the pot RVH is such that

or off. In between thesa extremes the
circuit oscillates, The set’tmg of RVI is
not critical. . - i

As s3id above; when power is apptied
Q1 turns on slightly. Current through Q1 -
feeds into the base of 02 and turns iton. *

Q2, This increases the current: thrcugh
R1 and:so lowers the voitdge at the base
of Q1 thus turning it on harder — hard

tamp. <
As C charges, the voltags at the base of -

thus reducing the base current in Q2 and
hence the current through the tamp: This
increases the wvoltage across Q2. quite -

capacitor cannot be changed rapidiy, the
increase of voltage across Q2, ie. the
voltage change at the colfector of 12,15
transferred through the capacitor to the
bage.0f Q1 = so turning it off, This turns
Q2 bard off, The voliage at.the collector

of Q2 ihen rises rapidly 1o 12_ volts, .so

tl;;ough capacitor . C, turning 01 hard
off.,

Capacitor C'then chscharges round R1,
the lamp, and R3 until; when fully ;
discharged, Q1 turns on slightly and the
cycle is repeated. [

‘The switch SW1 {connected across Q? ¥
is ‘used to disable Ot and 50 gwe 3 steadv i
hght whan SW1 is closed ;

make the circuit operate correctly,
so don’t be disappointed if the lamp
does not light at first or alternatively,
stays on all the time. The flashing
rate may be altered by changing either
C or R3 if thought necessary. About
70 to 100 flashes per minute is right.

The value of R4 shown in the
circuit was selected to suit the
transistor Q2 used in our prototype. If
the tamp lights at less than full
brilliance then R4 may be reduced until
Q2 saturates and the lamp is turned on
fully.

USE .

The illustration shows the prototype
with a clear glass ‘lens’. This is ideal
when the beacon is used as a trouble
light — turned permanently on.
However, if it is thought desirable to
have a amber or red colour when the
beacon is flashing, then it is a simple
matter to make a sleeve of suitable
coloured material to be dropped inside
the jar. @
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LTERNATELY flashing blue lights used
on emergeney vehieles (and inereasingly
on campers, trailers, ete.) ave either mechani-
cally or electronically driven and they oper-
ate fine as long as the going is smooth and
they are not subjected to extremes of tem-
perature and humidity. But the vehieles that
use such lights are just those that are re-
quired to travel occasionally where adverse
environmental conditions are encountered.
Little can be done to improve the relia-
bility of mechanical flashers duc to their
sensitivity to vibration but electronie units
can be made to be quite dependable. This is
achieved through good eireuit design, careful
sclection of components, and rigorous assem-
bly techniques,

The improved electronic flasher whose
circuit is shown overleaf was designed to
eliminate thermal problems—primarily by
separating the timing function (Q7 and Q.2
multivibrator cireuit) from the lamp switch-
ing function (Q3 and Q4).

Silicon transistors ave used for Q7 and Q2
in the svmmetrical multivibrator ecircuit.
Transistors @3 and @4, the lamp drivers, ave

May, 1971

NEITHER RAIN, NOR DUST,
NOR BUMPS WILL STAY ITS ACTION

germanium power types, biased well into eut-
off to prevent continuous eonduction at high
temperatures. Turther protection against
thermal damage is obtained by mounting Q2
and Q< on the project case and using small
slip-on heat radiators on Q7 and Q2.

No “revolutionary new” design prineiples
are emploved in the improved flasher. Simple
rehability and ruggedness under diffieult con-
ditions were the only really important re-
quirements looked for in the design stages.
Fortunately, it was tfound that the simple
no-nonsense  multivibrator/power switching
svstem more than adequately filled the bill if
certain common-sense assembly  techniques
were applied.

When selecting components for the im-
proved auto flasher. get the best. For exam-
ple. nse only metal-cased transistors for Q71-
Q4. Substituting plastic-encapsulared “equiv-
alent” transistors will likely cause erratic
operation under changing humidify environ-
ments. Also, uze stlicone paste when mounting
Q3 and @4 to the project case and when slip-
ping onto Q1 and Q.2 Thermalloy No. 2330C-3
heat radiators.
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. ¥sEE TEXT

..-:_I_ ®

Transistors Q1 énd 'QE in mu{tivibrafor circuit are silicon types,- while Q3 -
~and Q4 lamp drivers are germanium power types. The flash rate of the system
is determined by the RC time constants of the R3/C1 and R4/C2 combinations. .

PARTS LIST

CLC2--25-uF, 25-volt electrolytic capacitor
{Sprague Atom Type TVFA 1205—see text)
AL I2—12-volt lamp (see text)
Q1.Q2--2N2270 silicon transistor
03,04—2N2870 germanium puwer (ransistor
R1.R6—150-0hn; 1-wart resistor
R2R5-—1000-0hm, 2-¢att resistor

g R.?:Rfll-—.??.ﬂﬂﬂ-'qul; l-awatt resistor (see text) -

The flash rate of tlie system is determined
by the time constant of the ('7/R5 and C2/R4
combinations. The flash rate is determined by
the formula: F = 1/(1.4RC), where R is R3
or R4 and C is (7 or C2; R is in megohms, C
is in microfarads, and F is in hertz. For the
values given, the flash rate will be about once
every second. Slower and faster flash rates
can be obtained by increasing or decreasing
the values of B3 and R4, or by decreasing or
inereasing the values of ("7 and €'2. The flash
rate, however, should not exceed five times/
second, Remember, if vou change either R or
C in one side of the cirenit, the same change
must also be made in the other side to obtain
svmmetry.

The capacitors used in the prototype for
C1 and €2 are Sprague Atom Tyvpe TVA
1205. These capacitors demonstrate somewhat
more resistance to temperature extremes than
the manufacturer guarantees. Their effective
temperature range is from about —50° T to
about 200° F. Low temperatures do not harm
the capacitors; when the capacitors warm up
again, thev operate within specifications.
However, temperatures exceeding 200° F will
usually cause these capacitors to exhibit per-
manent high leakage, requiring their imme-
diate replacement.
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Mise~7" x 5" x 3" aluminum utility box;
epoxy-glass eircuit board -with - push-in
solder terminals; 4-lug barrier = block
Cinch-Jones No, 4-142-Y): Teflon tubing;
heat radiators for Q1 and Q2 (Thermalloy
No, 2230C-5); mica insulators jor Q3 and
Q4; machine hardware with stainless steel
lockwashers: flat black paini: potting com-
pound (optional*—see text) : hookup wire;
sparers: brass strip: solder: etr, -

Another item vou should take care in se-
lecting is the circuit board. Phenolic boards
just do not stand up to vibration stresses and
environmental conditions as well as do epoxy-
glass boards. The epoxv-glass board you se-
lect should be of the heavy-duty variety with
solder connectors to match.

Now, you ean hegin assembling the flasher
system. Use an aluminum case to house the
components after painting all outer surfaces
of the case a flat black to improve heat radia-
tion. Mount @3 and Q4 to one wall of the case
with mica insulators and appropriate hard-
ware. The best lockwashers to use here and
wherever mounting is to take place are stain-
less steel. They bite better, assuring a more
vibration-resistant anchor.

On the opposite end of the case, mount the
barrier block. Make the clearance holes for the
solder terminals to the harrier block a bit
oversize to permit plastic sleeving to he
slipped over the lugs after hookup wires are
soldered to the lugs.

Referring to diagram above, wire compo-
nents on the cireuit hoard, making all inter-
connections with hookup wire from the bottom
side of the board. To insure good vibration
resistance, pinel shut the push-in terminals
after the component leads are inserted and

POPULAR ELECTRONICS



Use perforated G-10 epoxy-glass board and heavy-

duty push-in connectors to assure rugged assembly.
Heeat radiators on Q1 and Q2 boit down to board.

belore soldering. Likewise, fivmly wrap
around the terminals all wirve leads on the
anderside of the board before soldering. With
these steps taken, even if the solder eventual-
1y ervstallizes under vibration, the necurrence
of connection failure will he greatly mini-
mized. Before mounting the civeuir hoard to
the floor of the chassis, vou ean add additional
protection against the elements and make the
astembly even more rugeed by dipping it in

To provide insulation between Q3 and Q4
and chassis, use shoulder fibre washers
or transistor sockets and mica insulators.

May, 1971

or coating it with a semi-solid plastic or sili-
cone-rubber compound to seal it, However, if
vou take this step, make certain that the com-
ponund used does not require heat curing and
iz an clectrical insulator.

Once the eirenit board is mounted in place,
comnect and solder the wires coming from it to
the appropriate points on the terminal block
and switching transistors.

The aluminum case is not designed to with-
stand heavy vibration. To overcome this defi-
cieney, it is a good idea to back up the upper
2ip of the chassis channel with strips of hard
rass or bronze har stock that has been drilled
asnd tapped to aecept the cover serews, Two
lengths of 35”7 X 3327 stock will do nicely. An
alternative approach would be to fasten the
case together with pop rivets at 2”7 intervals
and place electrician’s rubber tape between
the metal surtaces to be joined to provide an
almost alr-, water-, and dust-tight assembly.

The lights to be operated by the improved
auro Hasher are standard blue truck clearance
lights (DoRayx No. 1130) designed to use GE
No. 67 IJ lamps which draw about 0.6 am-
pere at 12 volts, Tf vou wish, vou can sub-
stitute GE No., 1156 lamps which are about
three times as bright and draw about 1.7
amperes, Even brighter lamps can be used—

(Contivned on page 98)

SLEEVING

69



BUILD

J-UUATT DOAL FLASKER

O7F-On-0f Blink Incandescent Bulbs

HERE ARE few devices which the elec-

tronics experimenter can build that
have a wider variety of uses than light
flashers. Alternately blinking lights at-
tract attention to displays in store win-
dows, guide the seafarer home to a safe
harbor, and warn the unwary of all types
of obstacles and perils. )

Whether your need for a lamp flasher
is szrious or just for fun, the “SCR Dual
Ilasher” can handle it easily and eco-
nomically. Using only a few components,
this simple circuit (Fig, 1) will alternate-
ly flash two 117-volt light bulbs with
ratings up to 200 watts each. The bulbs
need not he the same wattage, and their
ratings do not noticeably affect the flash
rate. The compoenent values shown pro-

50

BY JOHN S. SIMONTON, JR.

duce a cycle of about one second on and
one second off for each lamp.

Construction. The ecircuit can bhe assem-

_bled using any conventional wiring tech-

niques, but a circuit board simplifies the
job and lends a professional appearance
to the finished product. A board can be
etched using Fig. 2 as a guide or one
can be purchased (see Parts List). In-
stall the individual components as shown
in IMig. 3.

The author’s prototype was built in a
1Y % 4”7 X 21y plastic enclosure. Met-
al housings can be used, but every pre-
caution must be taken to prevent any
part of the circuit from coming in contact
with the metal case. Because 117-volt

POPULAR ELECTRONICS



RECTI
MDA 942A-3
—

117 VAC

Fig. 1. The circuit is ba-
sically a high-power flip-
flop using SCR’s instead
of transistors. Because
of the high current capa-
bility of the SCR, it will

C1, C2—40-uF, 150-volt clectrolytic capacitor

R1, R2-—15,000-0lm, Ya-walt resistor

SCR1, SCR2—Silicon controlled rectificr (Gen-
eral Electric C106B2)

S01, SO02—117-volt socket

RECT1—Bridge rcctificr (Motorola 3MDA9424,
sce text)

S1—S.p.s.t. normally open pushbutton switch

Misce—1538" x 47 x 2" plastic case, line cord,
117-V. a.c. rclax (optional), 200-PIV diode

TO u 2 .
o a UZ%J\S load p to 200 watts
s02
SCR
117 VAC
ANY
com 208 gé\gl RELAY
I
10 scR”
PARTS LIST

Note—dAn etched and drilled printed circuit board

(optional), pair of 117-V lamps (any wattage
up to 200 watts including line cord and plugs),
hardware, etc.

is available from PAIA Electronics, Inc., Box
14359, Oklahoma City, Okla. 73114 for $1.50.
A complete kit of parts, including the PC
board, is available for $11.95. All ordcrs are
postpaid continental USA. Oklahoma residents
please add 3% sales tax.

a.c. line power is used in this device, be
very careful of component polarities and
short circuits, as a wrong connection can
easily destroy components or vaporize
the conducting path on the circuit board.

The author used a Motorola MDA-
942A-3 bridge rectifier assembly because
it is compact and the price compares fa-
vorably with the cost of individual com-
ponents. However, if you have a supply
of four rectifier diodes with an inverse
voltage rating of 200 volts or better and
an average current rating of at least 1 A
(such as 1N4721), they will work just
as well.

Operation. All you have to do to operate
the Flasher is to plug a pair of incan-
descent lamps (up to 200 watts) into
SO1 and SO2. If alternate bulb blinking
does not occur immediately, momentarily
depress S1 to start the operation.

To create an eye-catching effect, use
two lamps of different wattage (150 and
25, for example) and put them in the
same frosted-glass enclosure. When the
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Fig. 2. You can make an actual-size PC
foil pattern by following this layout.
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HOW IT WORKS

The circuit of Fig. 1 is an astable multivibra-
tor using SCR’s as the active elements. Plug
incandescent lamps into SOI and SO2. Their
wattages need not be equal. To visualize the
operation of the unit, assume that SCRI is con-
ducting and SCR2 is not conducting (SO1 pow-
ered and SO2 unpowered). The voltage drop
across SCR2 causes a current flow through C2,
R2, and the gate-cathode junction of SCR1. As
long as this current is above the value required to
hold SCR1 in its conducting state, lamp SOI re-
mains powered: but, as C2 charges, the current
decreases until it is below the minimum needed
for triggering. At this point, SCRI turns off, re--
moying the power to SOI, and the voltage drop
across SCRI jumps to line potential. This causes
a current to flow through C1, R1, and the gate-
cathode junction of SCR2, This current turns on
SCR2, The operation is now the mirror image of
the sequence when SCR1 was on, C1 charges, and
SCR2 turns off placing the circuit back at the
starting point. As each SCR is triggered, it places
the positive end of the capacitor which was being
charged at ground potential. Because of the stored
charge, the gate of the non-conducting SCR is
held at a more negative voltage than its cathode,
assuring that it will remain off.

If the unit has been ofi several hours, both
lights may go on when it is first plugged in. This
is caused by the initial surge of current through
C1 and C2, turning on both SCR’s simultaneous-
ly, and will only happen if both capacitors are
completely dizcharged. Depending on more or less
random conditions, this may or may not be a
stable state and the lamps may both remain on.
Pushbutton S1 provides a means of initiating
oscillation if this situation arises. Closng SI
shorts the gate of SCRY to ground and causes it
to stop conducting. The resulting voltage drop
across SCRI causes C1 to begin charging and
starts the flashing sequence. Since it takes several
hours for the capacitors to discharge completely,
power f{ailures of up to an hour or more will not
prevent the unit from flashing when power is
restored.
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Fig. 3.When installing the components,
make sure all polarities are observed.

flasher is operating, you will get the dis-
tinet impression of a rotating beacon as
a bright flash is followed by a dim flash.

If one or two 117-volt a.c. power relays
are substituted for the lamps, external
devices can be operated alternately. To
prevent damage to the relay coils, don’t
forget to include the diode as shown in
Fig. 1. 30—

Physical arrangement of a fin-
ished PC board. Note that both
capacitors are vertical to the
board while other components
are conventionally installed. Two
connections to S1 are hidden be-
hind the capacitors. When in-
stalling, remember that the cir-
cuit is "hot” to ground and you
can get shocked if not careful.
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SUPER FLASKI

WORLD'S BRIGHTEST INCANDESCENT LAMP FLASHER

FLASHING LIGHT systems are one of

the most popular types of projects
found in electronics experimenters’ pub-
lications. But wait a minute! No matter
how many flashers you may have seen
or built, you are in for a surprise when
you build the “Super Flash”. It uses only
a 117-volt, 6-watt lamp, but the amount
of light emitted is practically blinding!
In fact, an ordinary D26 Christmas-tree
lamp was found to deliver slightly more
than 500 foot candles in one flash. Be-
cause of this extreme brightness, it is
recommended that the Super Flash not
be used indoors where a person might
stare at it at close range.

Although this new approach to flash-
ers was designed for use with a disabled
vehicle on a dark roadway, it can also
be used as a boat light, a pier or dock

indicator, or a sure-to-be-seen obstruc-

-~ tion light.

Construction. The circuit for the Super
Flash is shown in Fig. 1. The prototype
was built in a 5”7 X 47 X 3”7 metal en-
closure, though any type of construction
can be used. If you use the metal en-
closure, drill a hole in one end large
enough to accommodate the two-pin bay-
onet socket. If you are going to use the
Fresnel lens, also drill the four holes re-
quired to mount the lens retainer ring.

The two power transistors are mount-
ed in sockets, each socket supported by a
pair of insulated standoffs. The two sock-
ets and the transformer are mounted on
one long wall as shown in the photo-
graph. Arrange the sockets so that the
terminals are facing you and are acces-
sible.

The dual potentiometers, along with a
two-lug terminal strip (non-grounded)
are mounted on the other half of the
chassis. Arrange these parts so that,

POPULAR ELECTRONICS
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Fig. 1. To obtain 117-volt driving
potential for lamp from 12-volt d.c.
source, supply voltage is converted
to a.c. via oscillator and stepped up.

; PARTS LIST Misc.—5" x 47 x 37 metal enclosurc, 2-pin
C1,C2—1000-uF, 50-volt electrolytic capacitor bayonet socket, power transistor socket (2),
11-—117-v0lt, 6-walt incandescent lamp, Chicago insulated standoff with mounting hardwere
Miniature 686, or similar (4), terminal strip, length of twin-conductor
Q1,02—2N2869/301 power transistor lead with ci:garcue-liglzler attachment, Fres-
R1—1000-0hm, lincar-tapcr, dual potentiometer nel lens (optional).
R2—50-0km, lincar-taper, dual polentiometer Note—A clear Fresnel lens, with gasket and re-
R3,R4—100-0hm, 1-walt resistor taining ring, is available at #2826 for $5.00
T1—Filament transformer, 117-volt primary, from Gordon S. Anderson, Mfg. Co., Mabbitis-
6.3-volt, 6-amp CT sccondary i Chicage Stancor ville County Rd., RD #1, Millbrook, NV
P-3064 or similar) 12545.

. ] e al

i ; Q2
Due to simplicity of circuit, point-to-point wiring, using stranded hookup wire, is best for
assembling project. Mount controls on front, lamp and lens assembly to top of chassis box.
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With aid of standard pheno-
lic sockets and insulated
spacers, mount transistors
to rear of chassis below
transformer T1 as shown.

The Fresnel lens assembly bolts to the top of the
chassis box with four sets of #6 machine hardware.
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when the two halves of the metal en-
closure are fitted together, the potenti-
ometer metal shells do not contact the
transistor socket terminals.

Once these parts have been assembled,
wire the circuit in accordance with Fig.
1. Note that T1 is wired “backwards.”
That is, the center-tapped low-voltage
winding is used as the primary, while
the 117-volt winding is used as the sec-
ondary. To avoid component damage,
make sure that no part of the electrical
circuit is connected to the metal chas-
sis.

Power for the Super Flash is obtained
from an external 12-volt vehicle battery
capable of delivering 2 amperes. A length
of two-conductor cable is terminated in
a conventional cigarette-lighter plug. Be
sure that the proper connections are
made to the plug. On a negative-ground
vehicle system, the center pole of the
cigarette lighter is positive.

If you want to test the flasher on your
workbench, use a low-impedance 12-volt
d.c. power supply capable of delivering 2
amperes.

Insert the 6-watt lamp in the socket
and mount the Fresnel lens. Do not use
a lamp with a power rating any higher
than 6 or 7 watts as the load may keep
the circuit from oscillating.

With the lamp installed, connect up the
power. Do not stare at the lamp when it
is operating as a very bright flash of light

(Continued on page 86)
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=~ SUPER FLASH

(Continued from page 50)

is developed. Since the ability of the hu-
man eye to see a signalling device such as
this is directly proportional to the amount
of time that the lamp remains on, the on
time can be set by adjusting dual poten-
tiometer R2. Dual potentiometer RI is
adjusted to determine the flashing rate.

Almost any type of 6- or 7-watt, 117-
volt lamp can be used with the Super
Flash. However, don’t use a Christmas-
tree lamp that has its own built-in therm-
al flasher since it has a mind of its own
about when it will go on and off. The
best type of lamp (such as a 6S8) to use
is that normally used on appliances where
quite a bit of mechanical vibration is nor-
mally expected.

You may wonder why the lamp doesn’t
burn out rapidly. At each flash, the lamp
is subjected to a considerable overvolt-
age and would indeed burn out if the
duration of the power were for an ap-
preciable length of time. The flashes are

it 4 B, - ST
Ferrule of bayonet socket protrudes through a hole
in top of box and is fastened with machine screws.

so short, however, that the lamp has a
chance to cool down between them. The
brightness of the flash is due to the fact
that a lamp rated at 117 volts delivers
an increase in light of approximately
309% for every additional volt above its
rating. The current consumption of the
Super Flash is low because the circuit
draws no current when the lamp is not
flashing. 36—
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