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The Hesitator:
A Windshield Wiper Control

- a rainy day project

Fig. 1. Automobile wiring circuit of windshield wiper con
trol. The" indicates the point a t which the hesitation con
trol unit is installed.
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switch is turned to LO, 12
volts is supplied to the LO
co nnect ion of the motor,
then to ground. and the wip
e r motor moves the wind
shield wiper ac ross the face
of the windshield . When the
selector switch is turned to
HI. 12 volts is connected to
the HI winding of the mo
tor, which moves the wind
shield wiper at the higher
speed.

Anytime the motor is run
ning, it actua tes an SPDT
switch that altern ately
moves from ground to 12
vo lts . The ground position
is known as the parked posi
tion and the t z-volt post
tion as t he run position . The
run posit ion takes up ap
prox imately 95% o f the
total time for one cycle of
movement of the wiper.

When the wiper se lec to r
switc h is moved to the OFF
position. 12 volts is no long
er applied to the motor
from the SW1 contacts. If.
as is the us ual case, the wip
e r blades a re not in the nest-

e r leads. I've built three for
my fr iends and one for my
se lf; they work great.

Automobile Wiring
The sta ndard wiri ng for

an au tomobile windshield
wiper ci rcuit is shown in Fig.
1. To understand the sim
plicity of the required
wiring changes, let's go
through the ci rcuit. The ig
nition switc h is in engine
run o r accessory position.
To make the wiper motor
run, it is necessary to have a
co mple te c ircuit from 12
volts to the motor and then
to ground. Notice that two
switches are involved: the
wiper se lector switc h ,
which perm its se lecting a
low-speed, high-speed, or
off position, and a wiper
motor switch with parked
and run positions.

In t he off pos ition of the
wiper selector switch and
parked position of the wip
er motor switch, 12 volts
cannot be suppl led to the
wiper motor.

If the wi per se lector
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windshie ld wiper. It's great
for misty or very light rain
falls .

It was mounted in a small
box, fitted behind the in
strument pan el , and mount
ed by the potentiometer
secu ring nut. The wiri ng
changes requi re the cutting
of one wire in the wiper rno
to r circu it and the soldering
of ground and 't z-vol t pow-
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T his article is for the
amateur who wants to

make an inexpensive elec
tronic device, using an inte
grated circuit, for his own
pleasure o r as a gift to a
friend or fr iends. It is a hesi·
tation circuit fo r you r auto
mobile windshield wiper
and will cause delays of 2
seco nds up to 1S seconds in
the repe t ition cycle of the
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bo ard was selected to per
mit an 8-pin Ie socket to be
used fo r the 555. The board
was mounted on the back
of the switch/potentiome
te r by drilli ng two holes in
the board to clear the
switch lugs . Using #1 6 solid
wire to t he lugs was suffi
cient to hold t he board se
cu re ly to the potentiome
te rlswi tch comb ination .
Po int-to-point wi ring was
used fo r the components .

The relay used is of the
plastic-eased type. It was
mou nted to the box by re
moving its plastic cover and
drilling a hole in the top o f
it to pass a #6 mac hi ne
sc rew. The sc rew must be a
flat-head type. with the
he ad o n the inside of the
plastic cover. Use of a flat
he ad sc rew provides suffi-
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.67Cl R1 ; disc harge t ime =

.67(R2+ R3)Cl . where C is in
farads and R is in Ohms.

Because the relay which
pin 3 drives is an inductive
load. protective d iodes are
req uired to preve nt the in
duct ive kick at tu rn-o ff
from latching o r otherwise
damagi ng the output of the
timer.

Fig. 3. Windshield wiper hesitation control schematic.
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Fig. 2. Windshield wiper control with hesitation control unit
added.

Construction
Construct ion of the con

trol unit was made as sim
ple and inexpensive as pos
sible. A chassis box 2-3/4"
x 2-1/8" x 1-5/8" was used .
Prepu nc hed perfbo ard with
ho les spaced on a 0.1" x
0.1 " grid measu ring 1-3/8"
x 1-7/8" was used as the
mounting board for all
components except the re
lay and its two d iodes. The

As soon as the capacitor
disc harges to the lower trip
level of the 555. pin 3 again
goes high, co mplet ing the
cycle. This oscillation con
tinues as long as power is
app lied to the circuit.

For t hose who might
want to c hange t he above
times : charge time =

tarily connect the LO motor
lead to 12 volts to get it into
a run/park cycle and to vary
the time delay between re
peating cycles.

Hesita tion Control Unit
The hesitation control

unit is designed arou nd the
faithfu l 555 timer. I learned
how to use the timer from
references 1. 2, 3. and 4. I
know that there are a lot
more articles on 555 appli
cations, but these we re
enough.

Fig. 3 shows the schemat
ic of the circuit used with
the 555 timer in the astable,
o r oscillatory, mode. Two
d iodes in the timing circuit,
CR1 and CR2, are used to
selec t the charge and dis
charge times independent
of each other's time con
stant.

Assume that the t iming
capacitor, C1. is charging
towards 12 volts through
CR1 and R1 . The timer out·
put (pin 3) will be high, and
the length of time it is high
is a function of R1 and Cl .
With the values shown. it is
about 1/2 second. When Cl
charges to the threshold
trip level of the timer, both
pin 3 and pin 7 go low. Then
timing capacitor Cl will dis
charge to ground (pin 7)
through CR2. R2, and R3 .
The length of time the timer
is off is a function of the
val ues of C1, R2, and R3. R3
is a potentiometer which is
varied to control the
amount of " hesitat io n" of
the output. In the design
shown, it is approximate ly 2
to 15 seconds . R2 is used to
provide a minimum time
delay when R3 is at its zero
Ohms position.

eel position at turn-off time,
the wiper motor switch will
be in t he run position.
While in t hi s position, 12
volts will be connected
through the switch, through
the OFF position SW2 con
tacts of the wiper selector
switc h, and to the LO wi nd
ing of the motor. The motor
will continue to run until
the motor switch is auto
matically moved to the
pa rked position. At that
time, vo ltage is no longe r
appl ied to the motor, and
the wiper blades stop at
their nested position.

To put in a hesitation
control circuit, it is neces
sa ry to break and insert
suc h a cont rol at the point
shown in Fig. 1. (See the
asterisk .I

Fig. 2 shows the insertion
of the cont rol un it, which
essent ially is an SPOT
switch contact operated by
a re lay, at that point.

In the unenergized con
dition of the rel ay, as
shown, t he contacts loo k
like a st raight-through con
nection. and the wiper se
lector switch is in control as
a lready explained. (Keep
the wiper selector switch in
the O FF po si tion. l When we
momentarily (1 /2 second, or
so) switch the control unit
contacts to 12 volts manu
ally. the wiper motor will
run and move the wiper mo
tor switc h to the run posi
tion. The wiper blades will
make one complete cycle
and return to the nested po
sit ion. Powe r to complete
the cycle is from 12 volts.
through t he wiper motor
switch run position, the OFF
position of wiper selector
switch SW2. through the un
energized position of the
cont rol un it switch, and to
the wiper motor. The motor
stops when the wiper motor
switch goes to the parked
position.

All we have to do to
make a hesitati on cont rol
ler is to devise a periodic
short-te rm on-condition of
its output so as to momen-
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The insul at ion of the hot
wire (12 vol ts) must be re
moved over a 1/2". or so,
length. and the n -volt lead
from the control unit so l
dered to it. Tape a ll leads
and secure the cable in
some manner so that it will
not vibrate excessively. Cut
off the excess lengt h of the
potentiometer shaft and
put a nice knob on it. Now
you can enjoy driving in a
misty or slight ra infa ll in
stead of fidd ling with the
wipe r switch. The adj ust
able wipe r rate will keep
the windshield c lea r with
out needless use of you r
wipers. You also will have
the sa tisfact ion tha t as an
ama te u r yo u c an make
something "prac tica l" to
use or to give to you r non
technical friend s. •

Det erm ine the wire
length needed to go from
the control unit to the wiper
m otor and p a ss t he m
through the fire wa ll. Cut
the low-speed motor wire
and put solde rl ess qu ick
disconnec ts o n the two sep
a rated wires, as well as the
two mat ing wires in the
cable . The wire st ill con
nected to the motor goes to
the "moto r" lead of the
control unit. The othe r cut
w ir e is d e si gn a ted a s
"switch" and goes to tha t
label on the control unit.
The ground lead from the
control uni t is co nnec ted
(or better, soldered ) to a lug
placed under a grounded
sc rew on the motor.

the wires to prevent engine
fumes from getting into the
interior of the ca r.

Mo st ca rs have a connec
tor and plug a t the motor;
d isconnect them. If there is
no disconnect. the insul a
t ion of the leads will have
to be cut to make voltmeter
connec tions. With t he igni
tion switc h o n and the wip
er selector switc h off . deter
mine whic h of the four
leads has 12 volts on it. That
is the lead to the " run" con
nect ion of the wiper motor
switc h. It is a lways ho t (12
volts) when the ignition is
on and wi ll be used to pow
er the control un it.

Next. with the wiper se
lector switch in the low
speed position . determ ine
wh ich additiona l lead now
ha s 12 volts on it. This is the
lead which must be cut .

No w f ind a su it a b le
mount ing place fo r the con
trol unit on the instrument
pa nel. A 3/B"-dlameter hole
(o r one to ma tch the shaft
of the pot you used) is
drilled in the pane l and the
co ntrol unit sec ured by the
nut on the potentiometer ,

In addit ion . a h o le
through the fire wall must
be fo und to pass the fo ur
wires connecting the con
trol unit to the wiper motor .
In some ca rs, a spa re blank
rubbe r grommet may be
used by drilling a hole
through it for the ca ble . In
othe r cars. a la rge exist ing
grommet may be dril led to
pass the additional wires, If
a new ho le must be drill ed,
use a rubber grommet to
provide a tight fit a round

side of the fire wall a nd on
the drive r's side of the ca r.
To help loca te it, try this:
With the car eng ine off and
the ignitio n switc h in the
accessory or run position.
actuate the wipers. By feel
ing the ru nning wiper mo
tor, you can ve rify the fact
you fo und it from the vibra
t ion on yo ur hand ,

It is necessa ry to identify
two leads on the motor
(the re are usually four): the
low-voltage lead and th e
12-volt lead.

tion and ground to ensure
that there are no shorts .
Then co nnec t 12 volts and
ground to the prope r leads,
as welt as a vo ltme te r be
tween gro und and the "mo
tor" lead of the unit. Turn
on the switch. The volt
meters should indicate an
initial 12-vo lt read ing, as C1
begins to cha rge, but it
should last o nly a bo ut 1/2
seco nd. If the potentio me
te r is left in the jus t
swi tc hed-on posit ion , an
other 1/2- second pulse will
o ccur about 15 seco nds
la ter . Turn the potentiome
ter fu lly clockwise, a nd
pulses should occur every 2
seconds. Pulse pauses be
tween the pot limits will oc
cur at inte rmed ia te po si
tions, providing an ad just
ment range to sui t va rious
damp to wet driving cond i
tions.

Installation

The wiper motor usually
IS mou nted o n the engine

Brings you the
Breakthroughl

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P.O. BOX 2160,
LYNNWOOD, WA 98036
CALL 2061775·7373

STOP RF
SPILLOVEI

dent clea rance between
the relay and the sc rew
head. When the cover is re
assembled wit h the re lay,
the w ho le thi ng is m oun ted
on the side of the chassis
box with an exte rna l nut

Four connections are re
quired between the control
unit and the automobil e: 12
volts, ground, m otor, and
switc h. A so lder lug secured
under a chass is box screw
was used for the grou nd
connec t ion. 1cou ld not f ind
a suitab le th ree-post ter
mina l board. so I ended up
using three phono jacks and
plugs; it is nice to be able to
d isconnect leads in case
main te na nce is eve r re
quired . The potent iomete r
nut is used to secure the
co ntro l unit to the instru
ment panel of the vehicle .

Testing

When the contro l unit is
completely wired, chec k it
with an ohmmeter between
the positive power connec
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You may be losingup to half the avai lable
output from your vertical gain antenna
because of RF spillover. The amazing
AEA lsopole with unique decoupling
design, virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relati ve i
to an ideal half-wave dipole. or end-fed
non-decouplecl "gain" antennas.




