





HANDS-ON ELECTRONICS/POPULAR ELECTRONICS
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Fig. l. Here is u block diagram of the basic strobe circuit, which consists of a power
supply. storage device (the capacitor). triggering circuit, and a Xenon flash lump.

a transformer other than the one spec-
ified in the Parts List.

Gate W-b squares up the output of
U-a and feeds a squarewave to C2,
C3,R2,R3, D1, and R4. Trimmer potenti-
ometer R4 controls the duty cycle of
the resulting pulse. When R4 is set to its
maximum resistance, the maximum
pulse-width and power is available
from the circuit.

The remaining gates (N-¢, W-d, UW-
e, and U-f) serve to amplify and invert
the output of the PWM (pulse-width
modulated) part of the circuit. The am-
plified pulse is fed to the IRF-Z20 hex
FET, whose super low on-state resis-
tance of only 0.07 ohm switches the
primary of T with great force. Pull-
down resistor RS keeps the IRF-220 to-
fally off during the logic-0 state of
gates U-c to W-f. The output is rectified
by D2, and is used to power the
Strobe’s flash-lamp circuit.

A word is needed about miniature
fransformers. Most units have an ac-
cessory winding used in self-oscillating
circuits powered by bipolar transistors.
That winding is not needed. since we
have our own on-board PWM os-
cillator circuit. A simple test with an
ohmmeter will reveal that low-resis-
tance feedback winding. Do not con-
fuse it with the low resistance, heavy
gauge primary winding. Typical trans-
former configurations are shown for
you in Fig. 3.

Another consideration is that lots of
fransformers are connected for Euro-
pean and Oriental active-negative
circuits. (Akin to driving on the wrong
side of the road to us!) That confusion is
easily overcome by identifying the
start of the primary and secondary
windings. Connect the start of each
winding as indicated in Fig. 2.

When in doubt, you may make a

simple power indicator from a NE-2
neon lamp and a 220,000-ohm, half-
watt resistor connected in series. Con-
nect the lamp to the cathode of D2;
and the lamp will glow much more
brightly when the right combination of
winding polarity is connected.

The Flash-Lamp Circuit. Previously,
we mentioned that there is a rela-
tionship between lamp luminance
and the size of the main capacitor. A
unit rated at 33 pF will provide 2 watt/
seconds (W/S) of light output. With our
circuit, the flash rate is adjustable from
one every 30 seconds to one every 4
seconds using R4. You may want to
experiment with different capacitor
values to obtain the desired light out-
put at the desired flash rate.

For instance, a 10-pF capacitor in
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our circuit will produce about ¥5 of the
maximum attainable light level while
providing a rate of nearly one flash per
second at R4’s maximum setting. That
rate would be better suited to night
photography of the flight sequence. A
slower, brighter flash is ideal for re-
covering the rocket in the daytime,
when visibility of the flash is at its worst,
A long battery life (at a slow flash
rate] is possible by setting R4 to mini-
mum. We strongly recommend the use
of a 9-volt nickel-cadmium (Ni-Cad)
rechargeable battery, to save on bat-
tery costs. An alkaline battery can also
be used. Regular carbon batteries
work poorly because of their inability
to supply the current needed for the
Strobe circuit. The average current
consumption of the Strobe at 9 volts
was measured at 230 mA at the max-
imum flash rate setting. and 45 mA at
the minimum setting. Nickel-cadmium
batteries give a slower maximum flash
rate because of their lower voltage.
The triggering circuit uses an inter-
esting trick. (See Fig. 4). A small frans-
former, T2, is grounded via an SCR
connected fo its primary. When SCRt
switches on, the charge on C6 quickly
fravels through T2's primary and the
SCR to ground. That induces a high-
voltage pulse in T's secondary wind-
ing. which ignites FlI. A simple and
inexpensive trigger circuit kicks on
SCRt when the charge on C7 is high
enough to sustain the arc inside FL1. A
voltage divider, consisting of R6 and
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Fig. 2. Shown here is the schematic diagram of the PWM power supply for the Rocket
Strobe, which produces 300 volts from a 9-volt battery.
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Fig. 3. If vou use a miniature transformer salvaged from an old flush unit, it will
be necessary 1o figure out the proper windings andlor connections. Shown here are
mwo rypical miniature transformer configurations.

R7. ensures that roughly 300 volls is
stored in C7 before the neon lamp, NE1,
fires. Neon lamps are designed fo fire
at different voltages. The common
NE-2 lamp used in our circuit fires at
about 120-volts DC. When NH fires, it
dumps the charge stored in C5 to the
gate of SCRI. That in tum, produces a
trigger pulse that is applied to flash-
lamp FL1. causing it to ignite, which
aliows you to find yourrocket in aflash!

Speaking of flashes. let's look at dif-
ferent ways to attach a flash lamp to
your rocket, rocket stability, what type
of engines can loft your “bird,” and a
few suggestions for multiple strobes to
increase visibility.

in our prototype. the flash lamp is
attached to the end of the rocket's
nose cone with silicone glue. The elec-
fronics are handily located in the nose,
and the battery is held by a snap-in
holder designed to withstand the
shock and vibration of parachute de-
ployment without losing the battery.
The author used a combination 9-volt
battery snap connector and holder
assembly (see Parts List for source),

A balsa-wood plug is held securely
in place by silicone, which aiso seais
the components inside the nose cone,

as well as providing an anchor point
for the parachute. and shock-absorb-
ing rubber cord leading fo the rocket's
body.

Strong assembly techniques are
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needed for the nose-cone/electronics
package. The nose cone must with-
stand considerable force at the gpex
of flight when the rocket engine acti-
vates its ejection charge. There is
nothing gentle about the hefty charge
of black powder that pops off the nose
cone and deploys the parachute! Fig-
ure 5 shows the parts of a rocket en-
gine, and their function. Be sure to use
enough silicone for good strength.

Weight must be minimized to allow
your bird to lift off, and attain maximum
height. Soft grades of balsa wood are
the lightest, and weight savings may
be gained by careful assembly of the
electronics on a small board, using a
minimum of solder. All told, our Strobe
added 3% ounces to the rocket's
weight. You may also save weight by
not painting the model with foo many
coats of finish if it's to fly a Strobe.

If the electronics are ahead of the
model's center of gravity (CG), the
rocket should fly fine with the added
weight. [f, for some reason. you locate
the electronics or battery behind the
rocket's CG, a counterbatancing
weight must be added to the nose to
bring the CG back to its normal posi-
tion. A rocket's CG is determined by its
balance point with an unused engine
installed. (See Fig. 6.)

A flash lamp may be attached to
the rocket's nose, body. or fins. Be
aware that the delicate flash lamp
needs breakage protection. A rigid.
clear piece of plastic tubing placed
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Fig. 4. The triggering circuit uses a small voliage transformer that is grounded via a
SCR which. when triggered, induces the high-voltage pulse that ignites the flush lamp.
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ROCKET STROBE
{Continued from page 33)

does not need any heatsink. Different
types of mini transformers and compo-
nent tolerances may necessitate a
small heatsink on &1 if it gets too hot to
comfortably hold. Sometimes, due to
winding differences. you will need to
increase C4 to 470 uF or 680 uF in
order for the PWM circuit to work effi-
ciently. A 16-volt capacitor is satisfac-
tory for use with a 9-volt battery.

Build the PWM part of the circuit first,
You should test it before installing the
hex FET and T. That is easily accom-
plished by using a small speaker with a
10-pF capacitor attached to one lead.
Connect the other lead to ground., and
the free end of the capacitor to pins 6,
8.10, and 12 of W. By adjusting R4, you
will be able to hear the volume of the
fone getting louder or quieter as R4
varies the pulse width. Once the PWM
circuit works, aftach the mini trans-
former, using Figs. 2 and 3 asa guide to
polarity. Use proper precautions to
minimize static, and install . The
+ 300-volt output may be tested with a
neon lamp. Resistor R4 varies the
brightness of the lamp somewhat.

Put together the strobe section of the
circuit (see Fig. 4) keeping in mind the
high-voltage output of T2, Once you
have all the parts assembled, it is a
good idea to give the finished board
and components several light coats of
an insulating spray to prevent shorts
and high-voltage arcing. A product
such as “Acrylic Coating” (whichhasa
dielectric strength of 2,000 volts per
.001 inch) or other material for coating
printed-circuit boards works well. Don‘t
coat R4, or it wont work anymore!
Also, don't spray anything on the flash
lamp, although you may insulate the
ends to prevent arcing outside the
flash tube.,

Testing. Before installing the elec-
tronics in the rocket, and gluing every-
thing down, check to see that the
Strobe is operating correctly. With a 9-
volt input and using the parts spec-
ified, you should see a flash every 4
seconds on the high setting, and
about every 30 seconds on the lowest
setting of R4. You'll note the first flash
takes quite a while to appear—usu-
ally, about 10-15 seconds on high, and
a few minutes on low.

The reason for that is that C7, the

large electrolytic that storesthe energy )

to light the flash lamp, has to “polarize”
if it has been sitting idle for long while,
Leakage within the capacitor is max-
imum when voltage is first applied,
and it has to charge and discharge
several times before leakage subsides
and absorbs less power. If that prob-
lem exists, run the Strobe from another
9-volt battery before launch, and wait
until the flash rate goes up. Then, you
may install your flight battery, and let
‘er rip.

If you can get accurate specifica-
tions, select C7 for low leakage. Most
miniature, recent-style capacitors
work fine. In our prototype Strobe, we
left out an onv/off switch, opting instead
to simply install the 9-volt battery when
launching. You may install a switch, or
leave it out as desired.

Finally, remember to observe sensi-
ble practices when flying your rocket. If
it gets caught in a power line, or high in
atree, leave it! No project is worth risk-
ing one’s life! Fly in clear arecs, es-
pecially for night launches, and
observe wind direction, launch angle,
expected trajectory, and landing site
o optimize your chances of successful
recovery. Happy Flying! ]






