
BUILD A

FOR AUTOMOTIVE ACCESSORIES
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th e load; press ing Ute swttch a
secon d time di sconnects power
from the load.

The a u tho r d es ig n e d the
power controller for a pair of
quar tz halogen lig ht s t hat he
added to h is car. The power con
troller dellvcrs the 8 a mps re
qu tred for the fo~ lights. and It's
controlled from a tiny pushbut
ton blended in lo the d a sh
board. as shown in Fig. 2.

Th e power controller operates
o nly wit h the I~nlt lo n on.
There fore. If the d river doesn't
remember to turn off the ligh ts .
the con troller will. That way you
won 't find a dead butte ry the
next timeyou go to dri ve th e car.

DAVID J. SWEENEY

\

Add that custom touch to your
automotive accessories with our
power-controller module.

be used to trl¢ger the power
co nt rolle r to Fl a s h warni n g
lights .

For p ush button use, on ly a
thi n control wire runs to the
dashboard . which helps make
mounting ea sy. As s hown In
Figu re 1. a small switch. wi th an
LED power Indicator. co ntrols
power to a load, wh ich cou ld be
lights . a si ren. a winch sole
no id. or any other device that
draws up to 10 amps. A fuse.
wh ich s ho uld be moun ted as
close to the batte ry as poss ible.
pro tec ts th e switched power,
P r ess i ng t h e d a s h b o a r d 
mou n ted switch once activates
a relay th at su pplies power to

ADD ING ACC~:SSOlm·:sTO A CAR on

truck was once a s imple chore.
Jus t run some heavy wire from
t h e ca r ba r tc ry to t h e load .
th rou gh t he n rc wa ll to the
d ashboard. a n d connect t he
wires In se r ies wtth a fuse a nd a
toggle switch an d the Job was
complete. With that h uge. h igh
current switch mounted on a
b r a c k e t s t ra p pe d to t h e
dashboard . a nip of the wrist
wou ld activa te the new accesso
ry and testi fy to the owners e.".
peruse and Initia tive.

But a plai n old toggle switch
han ging fro m the dashboard
doesn 't cut It anymore: It pre
sents a tacky. u np rofessional
appearance tn todays motor ve
h tcles . Besides looking bad . an
old-fashio ned le ver s witc h
could make you look had. too. If
you W Cf C to leave th e power on
wh en the ignit ion key Is off you
cou ld kill th e battery.

You can personali ze you r
dashboa rd a nd avoid those tog
gle-swt tch headach es with our
s imple pushbutton power COIl

troller for high-cur rent accesso-
ri es . Wh en you ' re fi n is hed .
you'll have a "s mart" switc h th at
bl ends In with t he ex is ti n g
das hboa rd co n trols. An LED
can also be Insta lled to ind ica te
the power state.

The motor veh icle power con
troller Is specially designed for
u nde r-the -hood _~_

mou n ting. It Is de- ~

signed to switch a
h igh current when
It receives a postuve
go ing pu lse from a
momenta ry sw itch.
It cou ld also be con
t ro ll ed by a spe 
cia lized dcvtce like a
remo te cont rol radio
receiver. Pulses from
a 55 5 timer Ie cou ld



All resistors are V~-wa" , 5%.
R1-1O,OOOohms
R2-3300 ohms
R3--1 000 ohms
R4-2200 ohms
R5-1500 ohms
R6-10.000 ohms
A7- 2.2 megohms
Capacitors
C1-o.1 J-LF. ceramic
C2---O.02 J-LF, ceramic
C3--0.3 J-Lf. ceramic
Semi conductors
IC1-eD4013 dual flip-flop IC2

LM7812 12-volt regulator
Ql - IRF511 field -effect transistor

(FET)
D1- 1N914 diode
L E D1-li gh t -e mitting d i o d e

(choose color 10 match exIsting
lighting on dashboard)

Other components
S1-momentary SPST pushbullo n

switch (choose one that closely
matches exis ting switches on
dashboard)

Fl-10-amp luse
S01-5-pin DIN socket
Pl1-5-pin DIN plug
RY1- 12·volt. to -amp relay (Radio

Shack part number 275-248, or
equivalent)

Miscell aneous: PC board, 10-amp
terminal strip, inline luse holder,
aluminum plate , encapsulating
material, wire. solder. etc.

pos iti on . Relay HY ) does the
h igh -cu rren t switch ing (u p to
10 a mps ). a nd Its coil req ui res
only 38 milliamps.

Whe n you turn on the ign i
ti on s wit ch in you r car a nd
press 5 1. capacitor C3 charges.
causing pi n 2 oflC I (we on ly use
half of a CD4013 dual flip-flop)
to toggle high. The h igh outpu t
from pin 2 of ICI is applied to
the ga le of FET transis tor QI.
wh ich in tu rn energizes relay
RYI. The relay con nects the load
(up to 10 a mps ) to th e car bat
tery. After C3 d ischarges. a sub
seq uent h igh from 5 1will toggle
the Ihp-flop aga in. opening
RYl 's contact s . Capac itor C2 re
sets the flip-flop to ensure that
pin 2 Is low and that the load Is
disco n nect ed when the accesso
ry voltage Is firs t applied. FET
tra ns is tor Q I can easi ly drive a n
ext ra relay In parallel wit h RYl,
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switch . so the load can receive
power on ly when the Ign ition
key is in the "on" or "accessory"

ENGINE
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FIG. 1- THE POWER CONTROLLER lets a small pushbutton control power to a load
that draws up 10 10 amps.

sc he matic for the power con
troller. The controller is powered
from the veh icle's accessory

FIG. 2- THE AUTHOR DESIGNED the power controller lor a pair of quartz halogen
lights that headded10 hls car.The lights are controlled froma tiny pushbutton switch
blended into the dashboard.
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the low-current external con
nection s to 5 I, LEDI, accessory
power, and ground . A matchi ng
DINplug {PLlJ plugs in to 501to
make those connec tio ns. (The
load 's powe r and grou nd con
nec ti ons s hou ld be separa te
from the DIN con nector). The
DIN co nnector a ls o ma kes it
casler to change a power-con
troller module In case of fallu re,

withou t having to d isco n nect
any wtrtng . Ifyou don' t have a 5
p in DIN connecto r, you ca n use
a -conduc tor phone wire to con
n ect t he m odu le t o powe r.
ground , LED}, a nd 5 1. Ifyou do
that , you must ground th e LED
to the dashboa rd or any chas s is
gro und as shown in Fig. I . A
ter minal strip provides the con
nections from the load to the
relay con tac ts .

1b make the power controller ~
as durable as possible In a cars ~
engine compar tme nt. the ct r- ~
cult boa rd was mounted on a __
O.064 ·i n ch a lu m in um pl a te ,~
bent In to a If-s ha ped frame. as !!!
shown In Fig. 5 . The DINsocket ~

a nd the terminal s t ri p we re ~
mounted on the s ides of the U· il
bracket. Th e entire circuit was z
then enca ps u la ted In a clea r ~
plastic resin block (the product
Is ca lled Ca sting Res in ) a s 59

FIG. 5-THE POWER-CONTROLLER
board Is mounted on a O.064-lnch alumi
num plate ben! Into a If-shaped frame.
The DIN socket and the terminal strip are
mount ed on the sides of the U-brackel.
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at m ost elec t ro n ics s u p ply
houses. Th e electro n ic compo
nen ts are mounted on a s tngle
s ided printed circu it boa rd as
shown in Fig. 4 , We've provided
th e fall pattern for the PC board
In case you wan t to make your
own . Otherwise, use potn t-to
po int wir ing a nd per forat ed
co ns t ruc ti on boa rd . Be s u re
tha t th e gauge of the wire you
use for the load connections can
handle 10 amps .

A DIN socket (501) provides
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In case you want to control a
second to-amp load . (Do not
con nect two to- am p load s to
on e relay.)

An LM78 12 12-volt DC reg
ula tor (IC2) provid es a s ta ble
voltage to run the circuitry. re
ga rdless of fluctuations in the
veh icles pow er. Ca pacito r C l
provides decoupllng for RY I.

Construction
All of the paris for the power

con tro ller sho uld be easy to find

FIG. 3- POWER-CONTROLLER SCHEMATIC. Because the power controller Is
powered from the vehicle's accessory switch, the load can receive power only when
the Ignition key Is on,

FIG. 4-ALL OF THE PARTS moun! on a sfng le.slded PC board fo r which we've
provided the foil pattern.



FIG. 6-THE ENTIRE CIRCUIT Is encapsulated In a clear plastic resin block help it
with stand vlbratlon, humidity, and temperature extremes.

Earn Your B.S. Degree
in

ELECTRONICS
or

COMPUTERS

By Studying at Home
Grantham Coll ege of Engineering,

now in our 42nd yea r, is high ly ex
perienced in "distance education"
teaching by co rrespondence- thro ugh
primed materials. computer materials,
fax , and ph one.

No commuting to class. Study al
your own pace , while continuing on
your present job. Lea rn from easy-to 
understand but complete and thorough
lesson materials. with addi tiona l help
from our instructo rs.

Our Computer B.S. Degree Pro
gram include s courses in BAS IC.
PASCA Land C languages - as well as
Assembly Lan guage. MS DOS. CAD D.
Robotics. and muc h more.

OUT Electronics B.S . Degree Pro
gram includes courses in Solid -Slat e
Circuit Analysis and Design. Control
Sys tems. Analog/ Digita l Communica
tions,Microwave Engr,andmuchmore.

An important part of being pre
pared to move up is holding the right
college degree. and the absolutely neces
sary part is knowing you r field .
Grantham can help you both ways
to learn more and to earn your degree

~ in the process.
~ Write or phone for our free
.8 catalog. Toll free, 1-800-955-2527. orJsee mailing addres: below.

• ,\ c(f ediled by
l the Aecudi ling Commlcs lnn of the
Z NlIlio na l Home St udy Council
.\:1 •i GRANTHAM

College of Engineering
60 G rantham Co llege Ro ad

Slidell , LA 70460

s hown in FI~ . 6 . Enca ps u lation
Is not necessary. but It helps the
circu it withstand the vibratio n ,
hu midi ty. and temperature ex
tremes fou nd u nder the hood of
a ca r. You should make sure the
power cont roller wor ks before
encapsulating It. After encap
su lation , the unit becomes "d is 
posable" If It fa lls because It
can' t be repai red .

Ins tallation
After you 've enca psu lated a

wo rk ing m o d ul e , you can
mount It In you r ca r. Find a

place for th e mod ule so mewhe re
under the hood away from a
h igh hea t sou rce . Ifor example,
avotd the exhaust-mani fold side
of the engt ne.l Route the control
wire through the fire wall and
co nnect It to the switch and
L ED i n d icato r. w h ich yo u
shou ld mount In the driver's
compart men t. Be sure to drill
the mounting holes s lowly In
plas tic.

Snakmg wires th rough a fire
wall can be dl fficull . Sometimes
th ere's a plas tic plug th at ca n be
removed to gain access to the
tn tert or of the ca r from th e en
gine compa rt ment. Be sure to
weatherproof such openings
after the power con troller is tn 
stalled so your ca r won 't be draf-

ty. If th ere's no rem ovable plug
In the lire wall. try to snake the
new wires through a n opening
where eX l s tln~ wires a lready
pass th rough. Its often helpful
to poke a -coat- hange r wire
through the fire wall and to use
a hook bent on the end of the
h an ger to p u ll t he wi res
th rough In mu eh the s ame
manner as a n electricia n uses a
fis h tape to s nake elec tr ica l
wires th rough walls .

Next con nect power from th e
load to th e controller, and the n
from the co nt rolle r to the ca r

batt ery. After check ing ail the
con nections . Install fuse FI.
You shou ld now be ready to sit
behi nd the wheel. tu rn on the
Ignition . and operate the loa d
that is con nected to the power
con troller.

You can expand the des ign of
t he co nt ro lle r to Inco rporate
two relays , both powered by Q 1•
or to con nect something to the
normally-closed (NC) side of
RYl. However, bu ild ing an add i
tional power con lro!ler migh t be
Just as easy. Once you get used
to the conve n ience of our moto r
veh icle power con t ro ller, you
could end up adding a number
of cus to m p u s h bu tton-co n 
trolled accessories to you r auto
mobile. R·E




