


verter. When power is first applied , 
collector current builds up until the 
ferrite core of T1 saturates . At this 
point , base drive is removed from 01, 
the transistor cuts off, and flux in the 
core decays. Then the cycle repeats 
itself again . 

On the other side of T1 , high voltage 
pulses developed across the second
ary are rectified by 01 , and charge C2 
to + 250 volts . The voltage divider 
composed of R2, R3, and R4 charges 
C3 to 90 volts and C4 to 200 volts . The 
time constants associated with these 
capacitors are small, so the voltages 
across C3 and C4 can be assumed to 
be proportional to that across C2. 

When the potential across C3 
reaches approximately 90 volts , neon 
lamp 11 fires and discharges C3 
through the gate of SCR1 . This causes 
SCR1 to turn on, and the charge 
stored in C4 is dumped into the pri
mary ofT2, the trigger coil. Because of 
T2 's high step-up ratio , this surge of 
current induces a potential difference 
of several thousand volts across the 
secondary. In turn , the flashtube fires, 
creating a bright flash of light as the 
charge stored in C2 flows through the 
tube. When C2 's charge is depleted , 
the tube stops conducting and goes 
dark. Then the rectified pulses from 
01 start to charge up the capacitors, 
and the cycle begins again . 

The flasher requires only two or 
three volts to function . Two penlight 
(AA) cells make a lightweight power 
source, but since current drain is 250 
to 300 mA, carbon zinc cells should be 
used only if the flasher is intended as a 
back-up safety device in extreme cir
cumstances. However, two alkaline 
AA cells should provide about six 
hours of intermittent operation . If the 
flasher is to be used frequently , re
chargeable nickel-cadmium batteries 
should be installed. They will give 
about two hours' use to a charge. (Of 
course, rechargeable or nonre
chargeable C or 0 cells can be used if 
more extensive use in contemplated . 

Most of the components can be ob
tained from any electronic parts store, 
including flash tube FT1 and trigger 
coil T2 . However, the converter trans
former T1 must be wound on a Ferrox
cube 2616-F1 D bobbin and uses two 
Ferroxcube 2616-PL00-3C8 pot core 
halves. These parts are available from 
some industrial distributors, and a 
mail-order source is included in the 
parts list. 

Construction. The flasher can be 
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Two 1..5-V batte1·ies power the conve1-te"r 
which d1·ives tlte.flashtube a11d SCR t1·igge1· circuit. 

PARTS LIST 

BI- Two 1.5-volt ce lls in se ries (see tex t) 
C I-4.7-µF, 10-V electro lytic capacitor 
C2- 4-µF . 450-Y electrolytic capacitor 
C3.-0.005-µ F, 500-V disc ceramic capac

itor 
C4-0.02-µ F, 500-V di sc ceramic capac

itor 
Di-IN4005 diode 
FT I-Xe non fl ash tube (Radio Shack 

272- 11 45 or eq ui valent ) 
11 -NE-2 neon bulb 
Q I- TIP-29. HEP S5000 npn plas tic 

power transistor or equi va lent 
T he fo llowing are !4-watt , 10% tolerance 

res istors: 
RI -390 ohms 
R2-2 megohms 
R3-3.3 megohms 

R4-3 megohms 
R5-IOOO ohms 
S 1-SPST switch 
SCR 1-400-volt silicon controlled rectifier 

(Radio Shack 276-1000 or equivalent) 
TI-see tex t 
T2-4000-volt trigger coil (Radio Shack 

272-1146 or equivalent) 
Mi sc.-Printed circuit or perforated 

board , solder, hookup wire, No . 34 
enamelled wire . No. 28 enamelled wire 
machine hardware. circuit board spac~ 
ers. suitable enclosure , battery holder 
standoff insulator, silicone cement , sol'. 
de r. etc. 

Note-The Ferroxcube 2616-FID bobbin 
and two 261 6-PL00-3C8 ferrite pot 
core halves are avai lable for $3 .00 (first 
class postage paid) from Elna Ferrite 
Laboratories, Inc ., Box 395, Wood
stock. NY 12498 . 

built on a printed circuit or perforated 
board , and housed in any enclosure of 
sufficient size. The prototype was bui It 
in a small plastic box with a transpar
ent top which protects the flash tube 
without obscuring its light output. 

No matter which arrangement is 
chosen , the first step in constructing 
the flasher is to assemble T1 . It is 
wound on a nylon bobbin that will be 
inserted into a two-piece ferrite pot 
core . Begin with the secondary. Allow 
a few inches of No. 34 enamelled wire 
to extend from a slot in the bobbin , 
and attach a " flag " of masking tape to 
the end of the wire. Mark the tape with 
an " S." This will allow you to keep 
track of the start of the secondary 
winding , which is essential to proper 
phasing . Secure the wire to the bobbin 
with a piece of elect rical tape, and 
then wind 350 turns, keeping each 
layer even. When you have finished , 
cover the winding with electrical tape, 
and leave a few inches of wire free to 
serve ;:is a connecting lead for the 
" finish " end of the secondary. 

The primary will be wound next, 
using No. 28 enamelled wire . Use a 
masking tape flag marked " P" to iden
tify the start of the winding, and wind 
16 turns in the same direction as you 

did for the secondary . When the pri
mary is completely wound, cover it 
with a layer of electrical tape. As be
fore , leave a few inches of wire free at 
both ends of the primary. Finally, wind 
the five-turn feedback winding in the 
same direction as the other two. Use 
No. 28 enamelled wire, identify the 
sta~ of the winding with a tape flag 
marked " F," and cover the completed 
bobbin with a layer of elE)ctrical tape. 
Again, leave a few inches of lead 
length on each side of the winding. 

Insert the bobbin between the two 
pot core halves, and mount the trans
former on the project board using 
#6-32 machine hardware. The ferrite 
core is very brittle, so the mounting 
hardware should be no more than 
finger tight. Use a daub of silicone 
cement to secure the nut to the board . 

The flashtube should be mounted 
so that it can be seen and is somewhat 
protected from shock. The author 
mounted his flashtube on the circuit 
board using its leads and a standoff 
insulator. Note that the electrode 
composed of wire mesh is the 
cathode. Trigger transformer T2 
should be positioned near the 
flashtube. The rest of the components 
can be mounted in any convenient 
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manner. It is wise to leave the trans
former leads long, as a mistake in the 
direction of a winding, or improperly 
identifying the start of a winding, will 
require a phasing change involving 
the reversal of one or more windings . 

Checkout and Troubleshooting. 
When you have completed building 
the project, double check all wiring , 
and then turn the unit on. The 
flashtube should flash about once 
each second , and an audible whistle 
should be heard m~ar T1 as the dc-to
dc converter oscillates. 

If no whistle is heard, measure the 
battery voltage and current with a 
high-impedance multimeter. If no cur
rent is being drawn from the battery, 
check the wiring to T1, Qt, Rt , the 
battery, and switch St . If current is 
being drawn, try reversing either the 
primary or feedback winding ofTt, but 
not both! 

The converter might oscillate but 
the flashtube won 't flash . In that case, 
measure the voltage across C2. Al
though current is limited , the 
capacitor 's voltage can give you an 
unpleasant shock, so be careful! A 
reading of 250 to 300 volts is normal. 
But if the voltage is below this level , 
disconnect R2 and the anode of FTt 
from the positive plate of C2. If the 
voltage is now correct , the problem is 
located in the trigger circuit for the 
flashtube. If the voltage is low but not 
zero, try reversing the secondary 
winding of Tt . Zero voltage points to 
incorrect wiring or a defective Dt or 
C2 component. 

When the voltage across C2 is cor
rect but there is no flash, the trigger 
circuit must be examined. Measure 
the voltage between the anode and 
cathode of SCRt . You should obtain a 
reading of 200 volts or so. If you do, 
short these two points with a jumper. 
The tube should flash as you do this. If 
it doesn 't, either it or the trigger coil is 
defective. Other possibilities are a 
faulty SCA or trigger component (It, 
etc.) or incorrect wiring of that part of 
the circuit that generates the trigger. 

Final Thoughts. If desired, small 
leather straps can be secured to the 
flasher enclosure to serve as belt 
loops. The unit is small enough to be 
mounted either on the bicycle or on 
the cyclist's arm or leg. It can also be 
taken along for hikes on dark country 
roads. You will probably find many 
other applications for this handy little 
bicycle flasher. ~ 
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