
. PROJECTS FOR SUMMER USE 

A Bicycle Safety Flasher 
An attention - getting flasher /turn- signal indicator 
that motorists can see a long way off 

By TJ Byers 

Bicycling is a pleasant and re- 
warding form of physical ex- 
ercise, enjoyed by millions of 

people around the world. Unfortun- 
ately, sharing the road with cars and 
other motor vehicles exposes cyclists 
to traffic accidents simply because 
motor vehicles operators often fail to 
see them at night until it is too late. 

Safety reflectors and standard 
lights have limited effectiveness. A 
more effective solution is to equip 
your bicycle with an attention -getting 
light of its own, which is where the 
Bicycle Safety Flasher project de- 
scribed in this article comes in. 

Using an eye- catching scanning 
technique, the device creates a moving 
display similar to many road-hazard 
lights. The moving lights instantly get 
the attention of any motorist. And 
adding to the project's safety features 
is a convenient switch that lets you 
signal when you want to make a turn. 

How it Works 

Shown in Fig. 1 is the schematic 
diagram of the basic Bicycle Safety 
Flasher. The circuit uses CMOS 
digital ICs. Type -D flip -flop ICI is 

operated as a free -running astable 
multivibrator. The complementary 
outputs of this IC are cross -coupled to 
the SET (S) and RESET (R) inputs 
through RI and R2 to set up a feed- 
back loop that toggles the flip -flop 
from one state to the other to generate 
a square -wave output signal. An RC 
timing circuit made up of Cl. C2, R1 

and R2 determines the output fre- 
quency of the multivibrator. 

Programmable counter /divider 
IC2's 10 outputs go high one at a time 
in sequence with the pulse count de- 
livered to its CLOCK input from ICI. 
Each time ICI outputs a pulse, it in- 

crements the count of 1C2 by one. The 
RESET input of IC2 al Lows an output 
pulse to reset the counter at the end of 
a predetermined count. The Bicycle 
Safety Flasher, for example, counts 
up to only five before output 6 resets 
the circuit and forces the count to start 
over again. 

Four transistors that sequentially 
light four incandescent light bulbs are 
driven by the outputs of 1C2 in a man- 
ner commonly referred to as a "lamp 
chaser" because of its characteristic 
"moving- bulb" motion. To eliminate 
the jerkiness associated with so many 
lamp -chaser circuits, IC2's outputs 
are ORed together so that two lamps 
are always lit at the same time. 

Output 1 at pin 2 of 1C2 is con- 
nected to D2 and D3 that drive Q3 and 
Q4, respectively. The diodes are ar- 
ranged in a logic -OR configuration so 

that when pin 2 is high, both Q3 and 
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Fig. 1. Schematic diagram of the basic Bicycle Safety Flasher circuit Circuit is 
designed for use with a Radio Shack Mini Fluorescent Lamp. 

Semiconductors 
D1 thru D16 -1N34A or similar small - 

signal germanium diode (do not sub- 
stitute; see text) 

LED 1- Blinking light- emitting diode 
(Radio Shack Cat. No. 272 -1139 or 
similar) 

IC1- CD4013 dual type -D flip -flop 
IC2- CD4017 decade counter /divider 
Q1 thru Q6- 2N3904 transistor 

PARTS LIST 
Capacitors 
C1,C2- 10 -µF, 16 -volt tantalum 
Resistors 
R1 thru R4- 15,000 ohm, 1/4-watt 
Miscellaneous 
S 1- Spring- return, center -off dpdt 

switch 
Printed -circuit board; Radio Shack 
Cat. No. 61 -2734 Mini Fluorescent 
Lamp (or suitable plastic chassis box; 

D12 

see text); plastic box for turnsignal 
switch; electrician's U- clamps (2); 
four -conductor cable; machine 
hardware; solder; etc. 

Note: The following are available from Dan - 
oconths, Inc., P.O. Box 261, Westland, MI 
48185: Complete kit of parts, No. 
RW -127K (does not include plastic cases), 
for $30; etched and drilled pc board, No. 
RW -127, for $14. 

Q4 are conducting and lighting II and 
12, respectively. 

When the pulse input to CLOCK pin 
3 of 1C2 advances the count to 2, the 
logic at Q3 is no longer true, causing 
II to go off. However, Q4 still has a 
valid logic input from output 2 via D4, 
keeping 12 lit. The advance in the 
pulse count also makes the logic to Q5 
true, in turn lighting 13. Hence, as II 
goes off, 13 lights and 12 remains on. 
Likewise, another clock input forces 
12 to go off and 14 to light, with no 
change in the status of 13. 

The lamps are arranged so that the 

on /off cycles produce a sweep effect 
that is more brilliant because of the 
combined light from two lamps. It 
also provides a smoother transfer of 
motion from one station to the next. 
The lamps are divided into two rows, 
each powered from two different 
sources, controlled by Ql and Q2. 

The power transistors are, in turn, 
controlled by a second flip -flop in 
ICI. When one transistor is on, the 
other is off, and vice -versa so that only 
one row of lights is activated at a time. 
Also note that the CLOCK input of this 
flip -flop is connected to the RESET pin 

of 1C2. Hence, every time the counter 
is reset, QI and Q2 alternate states, 
such that when one is conducting the 
other is off. 

Wiring the lamps so that one row 
chases in one direction and the other 
row chases in the opposite direction 
creates a flashing motion that sweeps 
back and forth to provide an instant 
attention -getting display. 

It is a simple matter to add to the 
basic Bicycle Safety Flasher a se- 
quential turn -signal feature. This is 

done by forcing the second flip -flop in 
ICl to keep either QI or Q2 conduct- 
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ing continuously while holding the 
other in cutoff, the selected position 
depending on which turn you want the 
lights to indicate. 

Turn -signal indicator operation is 
as follows. If SET pin 8 of IC/ is forced 
high, only Q2 can conduct. The 
CLOCK input is effectively locked out 
and only IS can light. Similarly, forc- 
ing pin 10 to high locks out Q2 and 
allows QI to remain conducting. 

In Fig. 2 is shown the switching ar- 
rangement for the turn -signal indica- 
tor feature. Flipping spring- return 
dpdt center -off switch SI to either of 
its "on" positions selects the ap- 
propriate turn indication. Letting go 
the toggle of the switch causes it to 
automatically return to its center -off 
position, restoring basic flasher 
operation. 

Note in Fig. 2 that light- emitting 
diode LEDI serves as an indicator that 
tells you when the turn -signal circuit 
has been selected. The LED flashes 
whenever SI is set to either of its "on" 
positions and is off when the switch is 
in its center -off position. 

Power for the circuit is provided by 
a 4.5 -volt dc source, with the positive 
side going to the V + points in the cir- 
cuit and the negative side going to cir- 
cuit ground. There should be an spst 
slide or toggle switch in series with the 
+ lead and the circuit so that power 
can be switched on and off. For the 
Fig. 2 circuit, SI is in addition to any 
on /off power switch used. 

Construction 
A modified Radio Shack Mini 
Flourescent Lamp (see Parts List) was 
used for the Bicycle Safety Flasher 
shown in the lead photo. However, 
you can build the circuit into any case 
sized to accommodate a long, narrow 
printed- circuit board and three 
1.5 -volt C or D cells and a slide or tog- 
gle spst switch. 

In Fig. 3 is shown the actual -size 
etching- and -drilling guide for the pc 
board. You can fabricate your own or 
purchase one ready for wiring from 
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Fig. 2. The turn -signal switch with flashing light- emitting diode circuit. 

the source given in the Parts List. 
When you are ready to wire the board, 
begin with the diodes, making sure 
they are installed in the proper orien- 
tation per the component -placement 
diagram in Fig. 3. (Note that the Parts 
List calls for small -signal germanium 
diodes. Because the Flasher's power 
supply delivers less than 5 volts dc, it 
is important that you do not substitute 
silicon diodes here.) 

Before installation, the base and 
emitter leads of Q3 through Q6 must 
be transposed to allow them to plug 
into the pc board's holes. (Leave the 
leads of QI and Q2 as they are.) To do 
this, hold the transistor with its flat 
facing toward you and the leads point- 
ing down. Use longnose pliers to 
carefully bend the center (base) lead 
straight back flush with the botom of 
the case, and at the lip of the case, 
bend it straight down. 

Similarly, bend the right -hand (col- 
lector) lead forward and slightly to the 
left so that it is flat against the bottom 
of the case and in line with -but not 
touching -the base lead, and then 
bend it straight down at the lip of the 
case. Bend these leads only once; 
otherwise, you may break off the 
leads, destroying the transistors. 

When all four transistors are pre- 
pared, install them in their respective 
locations on the board, with the flats 
facing toward the lamp area. Then in- 
stall QI and Q2. 

Space limitations on the circuit 
board require that the thin parts that 
normally go into the holes in the board 

of pins 6, 9, 11 and 12 of 1C2 be 
trimmed away. Before you cut, how- 
ever, double -check the pin numbers! 
Then make sure you properly install 
both ICs in their respective locations. 
Do not use sockets. There is no room 
for them inside the project. 

Install the resistors and capacitors, 
properly polarizing the latter. Clip the 
leads of all lamps to about 1 " long, 
strip away about 'V4 " of insulation 
from each and install them on the 
board. Use one of the clipped lamp 
leads to jumper between pin 2 of ICI 
and pin 14 of IC2. 

Arrange II and IS side by side with 
one pointing toward the top and the 
other toward the bottom of the board; 
use plastic cement to secure them to- 
gether. Repeat with the 12/16, 13/17 
and 14/18 pairs. Make sure that if II is 
pointing up and is on the left, 12, 13 

and 14 are oriented and positioned the 
same way. 

Now refer to Fig. 4 and wire SI as 
shown. Install the resistors directly on 
the lugs of the switch, and do not 
forget the jumper wire. The drawing 
shows LEDI mounted on Si only to 
give wiring information. Actually, 
LEDI connects to the switch via short 
wires after the two are installed inside 
a plastic box, with the LED mounted 
in its own separate hole. 

As you can see from the etching - 
and- drilling guide in Fig. 3, the Bicy- 
cle Safety Flasher was designed to fit 
inside the Radio Shack Mini Floures- 
cent Lamp's case. Of course, if you 
wish, you can install it inside a dif- 
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ferent case, as described above, but 
the Radio Shack lamp is ideal for this 
application. 

Before you can install the circuit in- 

side the lamp, you must modify the 
latter as follows. First, unscrew the 
end rings and slip off the black end - 
pieces. Break down the lamp into four 
parts: clear lens, flashlight assembly, 
battery case and fluorescent tube. Re- 

that to save real estate on the pc board, unused pins of IC2 
are trimmed away before mounting the IC. 

move the fluorescent tube and its elec- 
tronic circuit board, including the 
yellow wire. Unsolder the black and 
red leads going to the board. Save the 
fluorescent tube and circuit board for 
some other low- voltage use. 

Now use a hacksaw to cut away the 
black plastic lamp socket that 
separates the tube from the circuit 
board. Do not remove the opposite 
end barrier or its metal contact; they 
are needed for the battery holder. 
Finally, remove the metal reflector. 

Solder the red and black wires com- 
ing from the lamp's battery supply to 
the indicated points on the flasher 
board (Fig. 3). Also solder two wires 
of a 4- conductor cable to pins 8 and 10 

of IC2 and the remaining two wires to 
the + 4.5V and GND pads on the pc 
board. This cable goes to the turn -sig- 
nal switch. 

Drill a hole in the lamp case, tie a 
knot in the 4- conductor cable about 3 " 

from the end connected to the circuit 
board, and route the free end through 
the hole. Determine how long this 
cable must be from the lamp to the 
turn -indicator switch box and clip it to 
the length needed. 

Mount SI and LEDI in a plastic 

box large enough to accommodate 
them. Then mount an electrician's U- 
clamp on the cases of the lamp and the 
switch box. Make sure the screws do 
not touch the battery cells. Route the 
free end of the 4- conductor cable 
through a hole in the switch box. After 
preparing the end of the cable for 
soldering, tie a knot about 3 " from 
this end and wire the conductors, re- 
sistors and LED to the switch as 
shown in Fig. 4. Finally, install the 
battery in and reassemble the lamp. 

Flip the lamp's power switch to the 
fluorescent position and observe the 
bulbs in the project; they should flash 
in the "chaser" format described 
above. Leave the power switch as is 

and flip the turns -signal switch to one 
"on" position and note that the lamps 
flash sequentially to indicate a turn in 

one direction. Then flip the switch to 
its alternate "on" position and note 
that the lamps sequentially flash in the 
other direction. 

If you do not obtain the proper in- 
dications, set the power switch to 
"off" and check component installa- 
tion, wiring and particularly solder- 

(Continued on page 100) 

Say You Saw It In Modern Electronics June 1986 / MODERN ELECTRONICS / 35 



PRODUCT 
EVALUATIONS 
(from page 18) 

good stereo. Speed accuracy was within 
0.2490/o . What's even more important, 
however, is the fact that the speed did not 
vary at all over the four -minute period dur- 
ing which we plotted speed error from a 

cold power -up start; this despite the fact 
that we simultaneously varied power -line 
voltage at least plus and minus 10% above 
and below the nominal 120 volts. 

Summary 
Measurements tell only part of the story 
concerning this superlative cassette 
recorder. You have to experience working 
with the B -215 to really appreciate its 

flawless peformance. The speed with 
which the deck's microprocessor circuitry 
analyzes any tape you supply and adjusts 
parameters to suit is not only awesome, 
but provides an assurance to the user that 
he or she will obtain the best possible re- 
sults from the tape. 

Even the speed at which fast winding is 

accomplished (no more than 75 seconds 
for a C -90 tape) sets this machine apart 
from all others. Yet, despite that fast 
speed, the counter /timer, operating in 

conjunction with another microprocessor, 
is able to locate called -for points on a tape 
with extreme accuracy. Quite frankly, 
from my own perspective, the perfor- 
mance of this cassette deck seems to be 

limited only by the quality of the tape 
that's used with it. That, by the way, is 

reason enough to use only the very best 
grades and brands of tape with this 
instrument. 

About the only criticism I could make 
against the Revox B -215 is the absence of 
front -panel control lights and use of LCD 
displays instead of the fluorescent type. 
Both shortcomings make it difficult to use 

the machine in a darkened room. 
Much as I would like to refrain from re- 

sorting to shopworn cliches, the best way 

to summarize and describe the Revox 
B -215 on an overall basis is to say that it is, 

truly, a Rolls Royce among cassette re- 

corders. Its marque evades prestige. 
Moreover, it's built to last -and to go on 

meeting or exceeding all of its published 
specifications after many years of use. 

-Len Feldman 

CIRCLE 51 ON FREE INFORMATION CARD 

Free Basic Programs 

(from page 43) 

computer's serial port just as if the 
data originated from a direct broad- 
cast (the computer cannot tell the dif- 
ference because both the tape and 
direct broadcast look the same to the 
computer's serial port). 

Though a Sofcast doesn't have the 
universality of BASICODE because 
each broadcast is intended for a 

specific computer, it is more conven- 
ient and certainly much faster. Fur- 
thermore, several different versions of 
the same program -or different 
programs -can be broadcast in a 
relatively brief time period because of 
the relatively high baud rates of the 
Sofcast system. 

As for swapping programs, it can 
be done by simply exchanging disks, 
or even cassette tapes, made from the 
Shuttle Communicator. However, it is 

limited to exchanges between the same 
kinds of computers because the 
BASIC of computer A might not be 
fully compatible with the BASIC of 
computer B. But because Sofcast pro- 
grams are not limited to a select group 
of statements and operators, the pro- 
gram can utilize the complete BASIC 
for a particular computer. 

One great advantage of Sofcasting 
is that it lends itself nicely to high 
technology. As shown in Fig. 1, the 
programs or other data can be easily 
distributed through a satellite link us- 

ing the same communication techni- 
que that is used to broadcast stock 
market quotations to pocket data re- 

ceivers. The Sofcast radio program is 

uplinked at its city of origin to a bird 
whose signal can be received by either 
a local radio station or a cable head. 
The radio station broadcasts the date 
for reception by a home radio 
equipped with a Shuttle Communi- 
cator; or the signal can be fed into a 
cable TV system for reception by a 

Shuttle Communicator that is special- 
ly designed to receive a Sofcast from 
both a radio and cable source. 

For information on stations in your 
area that are Sofcasting, write to 
Microperipheral Corp., 2569 152 Ave. 

N.E., Redmond, WA 98052. NE 
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A Bicycle Safety Flasher 
(from page 35) 
ing. Correct any problem before pro- 
ceeding to installation. 

Installation 
After your Bicycle Safety Flasher 
checks out as operational, mount it 
and the turn -signal switch on your bi- 
cycle via the U- clamps. The lamp/ 
Flasher assembly mounts on the seat 
post, the turn -signal switchbox on the 
handlebars. 

To use the Bicycle Safety Flasher, 
slide the Mini Lamp's power switch to 
the fluorescent lamp position to ob- 
tain multi -lamp bar flasher operation. 
Note also that the lamp's built -in 
flashlight (which was not defeated in 
the modification detailed above) will 

be active when the switch is set to the 
flashlight position. If you opted for a 

housing other than the specified Mini 
Lamp, of course, the power switch 
will have only a single "on" position 
and no built -in flashlight. 

Have fun ... and safe cycling! RE 
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