
Project 

Car Back -Up Alarm 
Sounds an audible alert to warn pedestrians and other 
drivers when you move your car in reverse gear 

By Charles R. Ball, Jr. & W.K. Ball 

Over the years, a number of 
safety features have been 
introduced by the auto- 

motive industry. One of the most 
practical among these is the device 
that audibly alerts pedestrians and 
other drivers that a vehicle is backing 
up. Every motor vehicle should have 
such a device in it -not just certain 
commercial vehicles. If you wish to 
have your family car sound an alert 
when you place the transmission in 
reverse gear, you can do so by install- 
ing our Car Back -Up Alarm. 

This Back -Up Alarm automatical- 
ly sounds an intermittent, piercing 
tone when you put your vehicle in re- 
verse. The Alarm immediately si- 
lences when the shift lever is taken 
out of reverse position. The circuit 
that accomplishes this is very simple 
and can be built for less than $20 in 
readily available components. 

About the Circuit 
The Back -Up Alarm's circuit, shown 
schematically in Fig. 1, is built 
around the 555 timer integrated cir- 
cuit. In this circuit, ICI is connected 
in the astable configuration. 

When you move the shift lever of 
your vehicle to the reverse -gear posi- 
tion, the circuit to the back -up lights 
becomes active and, hence, is at + 12 

volts. This potential is fed through 
rectifier diode DI and zener diode D2 
to timer IC) and actuates the timer. 

Diode DI provides protection in 
the event of reversal of polarity when 
power is connected to the circuit. 
Zener diode D2 reduces the + 12 
volts delivered by the electrical sys- 
tem in the vehicle in which the project 

PARTS LIST 
Semiconductors 
D1- 1N4004 or equivalent rectifier 

diode 
D2- 1N4735A or equivalent 6.2 -volt, 

1 -watt zener diode 
IC1 -NE555 timer 
Capacitors 
C1- 10 -µF, 16 -volt electrolytic 
C2- 0.1 -14F, 25 -volt ceramic 

Resistors (h -watt, 5% tolerance) 
R1- 100,000 ohms 
R2- 10,000 ohms 
Miscellaneous 
PB1- Piezoelectric buzzer (Murata 

Erie PKB8 -4A0) 
Printed -circuit board or perforated 
board with holes on 0.1 " centers and 
suitable Wire Wrap or soldering 
hardware (see text); terminal board 
(Mouser Cat. No. ME153- 2102); 
suitable enclosure (see text); splice 
connectors; hookup wire; solder; etc. 

Note: The following items are available 
from BALLco, Inc., P.O. Box 1078, 
Snellville, GA 30278 -1078 (Tel. 404- 
979- 5900): Printed -circuit board No. 
881101- B,$9.95; complete kit of 
parts not including enclosure, $19.95. 
When ordered with the kit, price of 
the enclosure is $3.95. Printed -circuit 
board is postpaid in U.S.; for other 
items, add $2.50 P &H postage and 
handling. Georgia and Florida resi- 
dents, please add sales tax. 

Fig. I. Complete schematic diagram of the Back -Up Alarm circuit. 

is installed to a safe operating level 
for audible piezoelectric buzzer PBI. 

The output of the timer chip is fed 
to PB1, which has internal electron- 
ics to provide a warning tone when- 
ever sufficient voltage appears across 
the terminals of the piezo buzzer. 
The duty cycle, or alarm on /alarm 
off time, can be tailored by changing 
the values of resistors RI and R2 and 
capacitor Cl. Capacitor C2 filters 
out any electrical noise that might ap- 
pear on the back -up light circuit line. 

Assembly & Checkout 
Because of its simplicity, the Back - 
Up Alarm circuit can be built using 

just about any traditional assembly 
technique. If you wish, you can as- 
semble the circuit on perforated 
board that has holes on 0.1 -inch cen- 
ters using suitable Wire Wrap or sol- 
dering hardware. Alternatively, you 
can assemble it on a printed- circuit 
board that can be purchased from the 
source given in the Note at the end of 
the Parts List or by fabricating your 
own using the actual -size etching - 
and- drilling guide given in Fig. 2. 

Assuming printed- circuit assem- 
bly of the project, wiring diagram 
Fig. 3 shows component placement 
and orientation. If you are assem- 
bling your Back -Up Alarm project 
on perforated board, use Fig. 3 as a 
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Fig. 2. Actual -size etching -and- 
drilling guide to use for fabricating 
the project's printed- circuit board. 

rough guide to component placement 
and orientation. 

Due to the typically rough me- 
chanical environment of a motor ve- 
hicle, a socket is not recommended 
for ICI. If a socket is used, mechani- 
cal vibration is likely to cause the IC 
to work loose from it. Therefore, be- 
gin project assembly by installing 
and soldering into place the resistors. 
This done, install the capacitors and 
diodes. Make certain that electrolytic 
capacitor CI and both diodes are 
properly oriented before soldering 
their leads to the copper pads on the 
bottom of the board. 

Next, install the piezo buzzer on 
the board. Actually, you can mount 
this buzzer either on the board, as il- 
lustrated in the Fig. 3 wiring dia- 
gram, or off the board and wire it to 
the appropriate pads on the board via 
stranded hookup wires. (Note: In 
this project use only stranded hook- 
up wire.) Once the buzzer has been 
installed, plug the pins of the timer 
chip into the holes in the ICI location 
and solder each into place. Make cer- 
tain that the IC is properly oriented 
and that each pin goes into the appro- 
priate hole in the board before sol- 
dering any pins into place. Then in- 
stall and solder into place terminal 
board TB1. 

At this point, it is a good idea to 
check operation of the circuit. To do 
so, connect the terminals H and i of 
TB1 to the positive ( +) and negative 

( -) terminals, respectively, of a 
12 -volt dc power source. If all is 

okay, the alarm should alternately 
sound and silence for about 2 and 3 

seconds, respectively, and repeat this 
cycle for as long as power is applied 
to the circuit. (If you used different 
values than those specified for Rl, 
R2 and /or CI, the on /off periods 
will, of course, be different.) 

If your circuit fails to operate as 
described, power it down and rectify 
the problem before proceeding. 
Check particularly for components 
installed in the wrong locations and 
in improper orientation. Flip over 
the board and check all soldered con- 
nections. If you see a connection you 
missed, solder it now. Also, if any 
connection appears suspicious, re- 
flow the solder on it, and use desol- 
dering braid or a vacuum -type desol- 
dering tool to remove any solder 
bridges you find. 

Once you are certain that the cir- 
cuit is operating properly (and after 
attaching to it appropriate -length 
power leads, spray several coats of 
clear acrylic over the entire circuit - 
board assembly (but not the piezo 
buzzer and TB1) to protect against 
moisture. 

Once weather sealed, the Back -Up 
Alarm assembly can be installed in 
your vehicle in a protected location 
as -is or in an enclosure. If you plan 
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Fig. 3. Wiring guide for pc board. 
Use the layout shown here as a rough 
guide to component placement if you 
assemble the circuit on perforated 

board. 
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Drill holes for piezo buzzer 
sound to escape from box 

Fig. 4. Machining details for the pro- 
ject's enclosure. 

on using an enclosure, prepare it as 
shown in Fig. 4. The cutout required 
for the terminal board can be made 
with a nibbling tool. Make sure you 
check the orientation of the circuit - 
board assembly before making the 
cutout (the enclosure has only two 
posts for mounting the board). Posi- 
tion the assembly with the compo- 
nent side down and the two mounting 
holes lining up with the mounting 
posts to determine which part of the 
enclosure to cut! 

If you mounted the piezo buzzer 
directly on the circuit -board assem- 
bly, drill five 3/, 6- inch -diameter holes 
to permit the sound to escape. On the 
other hand, if you have decided to 
mount the buzzer outside the 
enclosure, drill only one'/,6- inch -dia- 
meter hole for the wires that are to go 
to the buzzer to exit the enclosure. 

Caution: Plastic is a tricky materi- 
al to drill, and some plastics are easi- 
er to drill than others. The plastic 
used to make the box specified in 
the Parts List will chip, crack, grab 
or self destruct if large -size bits are 
used. Drill speed is important, slower 
speeds being generally better. 

Once you have prepared the enclo- 
sure for the project, route the back- 
up lights and vehicle ground wires 
and the cable for the piezo buzzer (if 
you mounted this externally) through 
the appropriate holes. Position the 
circuit -board assembly inside the en- 
closure, with the components facing 
down and TB1 lined up with the cut- 
out. Secure the assembly in place 
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Fig. 5. Details for installing Back-Up 
Alarm in a vehicle. 

with two screws and then mount the 
cover on the enclosure, using the re- 
maining four screws. 

Installation 
Refer to Fig. 5 for details on install- 
ing the Back -Up Alarm in a motor 
vehicle. Note here that terminal H on 
TB connects to the back -up light con- 
ductor located at the back -up switch 
in your vehicle. If your vehicle has a 
column shift lever, this switch is nor- 
mally located on the steering column. 
For other shifting arrangements, re- 
fer to the owners or shop manual or 
check with your dealer to determine 
where the back -up switch is located. 

The wire coming from terminal H 

on TB1 is easy to connect to the back- 
up switch conductor without having 
to make any cuts in the existing vehi- 
cle wiring with the aid of parallel 
splice connectors. These connectors 
are available at your local Radio 
Shack store and most hardware stores. 

Connect terminal I to any conveni- 
ent chassis ground point in your vehi- 
cle, using a suitable length wire. 

You can mount the project in any 
convenient location inside your vehi- 
cle near the rear bumper. The loca- 
tion selected should place the project 
out of the way of direct water spray. 
Use double -sided foam tape or Vel- 
cro strips to fasten the enclosure in 
place in the selected location. 

Since the sound from the piezo- 
electric buzzer is fairly directional, 
you may want to mount the electron- 
ics package of the Back -Up Alarm in 
the trunk and fabricate a bracket to 
mount the buzzer on the bumper. AE 
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more data? 

Use the 
free 
info card. 

Free Product Information 
Readers can obtain free information on 
products advertised by certain companies, 
as well as for some editorially mentioned 
products. Simply circle the appropriate 
number printed below an advertisement 
onto the Modern Electronics "Free Infor- 
mation Service" card bound into this is- 
sue. After filling in your name and ad- 
dress, just mail the postpaid card. Your re- 

quest will be forwarded directly to the ad- 
vertiser with a mailing label prepared by 

our reader -service department to ensure 
speedy response. 

HITACHI SCOPES AT DISCOUNT PRICES 
V-212 

*R $ 419 tta. trwlr 

List $560 

Save $141 

20MHz Dual Trace Oscilloscope 
All Hitachi scopes include probes, schematics 
and Hitachi's 3 year guaranty on parts and 
labor. Many accessories available for all 
scopes. 

v -425 $835 
List $995 

DC to 40MHz 
Dual Channel 
CRT Readout 
Cursor Meas 
DC Offset 
Alt Magnifier 
Compact Size 

DC to 100MHz 
Dual Channel 
Delayed Sweep 
CRT Readout 
Sweep Time 
Autoranging 

0 
List 
v-1 

560 1595 $1, 359 2mV 
Trigger 

Sensitivity 

0-223 20MHz 
V-422 40MHz 
0-423 40MHz 
V680 80MHz 
V.1065 100MHz 
V.1100A 100MHz 
V.1150 150M/ir 

D.T., 1mV sens, Delayed Sweep, DC 011501, Vert Mode Trigger 
D.T., 1mV sens, DC Offset yen Mode Trigger. Alt Meg 
D .T., 1mV sens, Delayed Sweep, DC Offset, Alt Meg 
D .T., 2mV sens, Delayed Sweep, CRT Readout 
D.T., 2mV sens. Delayed Sweep. CRT Readout, Cursor Maas 
O T., IrnV sens, Delayed Sweep, CRT Readout, DVM. Counter 
O T., 1mV sens, Delayed Sweep, Cursor Meas, DVM, Counter 

LIST 
$770 
$875 
5955 
51,195 
$1,895 
$2.295 
53,100 

PRICE SAVE 
$695 $75 
$ 725 $150 
$825 $130 
$1,095 $100 
$1,670 $225 
$2,045 $250 
$2,565 $535 

ELENCO PRODUCTS AT DISCOUNT PRICES 
20MHz Dual Trace Oscilloscope 

$369 
MO -1251 
6 "CRT 

Built in 
component tester 
TV Sync 

50MHz LogIC Probe LP -700 
Logic Pulsar LP -600 
Your Choice $23 

SCOPE PROBES 
P -1 65MHz, lx, tox $19.95 
13- 2100MHz. lx.10x $23.95 
Fits all scopes with 
BNC connector 

Top quality scopes at a ery reasonable price. Contains all desired features. T 

35MHz Dual Trace Oscilloscope 

$495 
MO -1252 

High luminance 6" CRT 
lmV Sensitivity 
6KV Acceleration Voltage 
1Ons Rise Time 
kV Operation Z Axis 
Delayed Triggering Sweep 

o lx, 10x probes, diagrams and manua . Two year guarantee. 

Autoranging DMM 

M-5000 

$45 
9 Functions 
Memory and 
Data hold 
yr % basic ecc 
314 digli LCD 

AC Clamp -On 

Current Adapter 

ST -265 

S 25 
0-1000A AC 
Works with 
most DMM 

True RMS 41/2 MN Digit Multimeter 

$135 
M -7000 

05% DC Accuracy 
.1% Resistance 
with Freq. Counter 
and deluxe case 

Multimeter with 
Capacitance and 
Transistor Teeter 

$55 CM -1500 

Reads Volts, Ohms, 
Current, Capacitors, 
Transistors and 
Diodes with case 

SOLDERING STATION 
Temperable CeebeY$ 

EL-30 

i `ï $99 

M.3500 ML450 
302 digit $125 av, di It $175 
1%accy 05% ccy 

Wide Band Signal Generators 

SG -9000 $129 
RF Freq 100K'450MHz 
AM Modulation of 1KHz 
Variable RF output 

SO -0500 with Digital Display 
and 150MHz ballt In Prep Ctr $249 

Digital Triple Power Supply XP-765 

$249 

0-20V at lA 
0-20V at lA 
5V at SA 

wix Regulated, Snort circuit protected wily 
2 Limit Cont., 3 Separate supplies 

XP -660 with Analog Meters $175 

Four -Function Frequency Counters 

F -100 120MH 

$179 
F -1000 1.2GH 

MOMMMIR 

Frequency. Period. Totalize $259 
Self Check with High Stabilized Crystal Oven 
Oscillator. 8 digit LED display 

WE WILL NOT BE UNDERSOLD! 
UPS Shipping: 40 States 5Tu 

($10 Max) IL Res -, 7% Tax 

Digital Capacitance Meter 

CM -1550 

$58.95 
9 Ranges 
.1pf- 20,000ufd 
5% basic accy 

Zero control 
with case 

Solderless Breadboards 

Digital display 
Temp range. 
300E-000F 
Grounded tip 
Overneaal protect 9436 SHOWN 

31/ Digit Probe Type DMM 

. -... M -1900 
. 

$39 

Convenient one hand operation with batteries 
Measures DCV, ACV, Ohms and case 
Audible continuity check. Data hold 

Quad Power Supply 

Fully regulated and 
short circuit protected 

XP -575 without meters $39.95 

XP-580 

$59.95 

2-20V at 2A 
12V at IA 
5V at 3A 
óV at 5A 

GF -8016 Function Generator 
with Freq. Counter 

$249 
Sine, Square, Triangle 
Pulse, Ramp, .2 to 2MHz 
Freq Counter .1 - 10MHz 

0F -8015 without Freq. Meter $179 

9430 
1,100 pins $1 
9434 
2,170 pins $ 
9436 
2,060 pins$35 

Ait hays color 
coded posts 

Digital LCR Meter 

LC -1800 

$125 
Measures 
Coils 1uH -200H 
Caps .1p6200u1 
Res 01.200 

Low Cost Multimeter 
M -1600 

$25 
3V0 digit LCD 
1% DC Accy 
lOA Scale 
Auto zero 
/polarity 

Function Generator 
Bloc 

#9600 

$ 28.95 
Provides she In,squ wave 

Iran 1He lo 1MHz 

AM or FM capability 

Decade Bloc 
#9610 or 

#9620 
!18.95 

19610 Resistor Biox 
47 ohm to 1M a 100K pot 
/9620 Capacitor Bin 
47pí to 1OMFD 

10Mhz XT 100% IBM® Compatible 
MODEL PC -1000 

$595 
5 Year 

Warranty 

-50W Power Supply 

5 /10MHz Motherboard 256K RAM 

8 Expansion Slots Expandable to 640K 

Math Compressor Slots Monochrome Monitor 

360K Floppy Drive Monographic Video Cara 

AT Style Keyboard Parallel Printer Port 

FREE spreadsheet and word processor 
3.XXMS DOS and GW Basic add 75.00 

C & S SALES INC. 
1245 Rosewood, Deerfield, IL 60015 

(800) 292 -7711 (312) 541 -0710 

15 Day Money Back Guarantee 
2 Year Warranty -...en.. m change 

WRITE FOR FREE CATALOG 

CIRCLE NO. 107 ON FREE INFORMATION CARD 
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