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WINDSHIELD WIPER ‘SYSTEM. WITH
. INTERMITTENT OPERATION
Rol;ert W. Kearns, Defroit, Mich., assignor, by mesge #s-"

- signments, to Taon Company, Detrmt Mlch., a partnerh-

shrp of Michigan
" Filed Dec. 1, 1964, ‘Ser. No. 414,973
19 Claims, (c:. 318-443)

- 'I‘he present mventlon relates to Wmdshwld Wlper sys-
. 'tems and more partlcularly to a windshield wiper system .
., Of the; intermittent type in which the wiper dwells. for a.
-, . time- mterval dunng a poruon of each cycle of w1per
N opemtlon o o
" Under certain’ cendmons, such” Bs light rain. or. splash-"
'back produced by other-vehicles on wet roads, the condi-

. 'tion .of the windshield is ofter in what rnay be termed 2

. wet-dry condition. Continuous windshield wiper operation
" with such a windshieid condition may cause smearing to

‘obscure the vision: of the driver, The wiper’ element also

sirable to-provide an intermittent operation in which the

hy the wrper bla,des movmg over. the wmdsl:ueld to. deter-: .

.. mine whether the wiger blades are. stopped for a- dwell. -

period at the end of each cycle or whether the dwell period
is skipped to provide continuois operation, In accordance -
with one embodiment of the invention involving an elec-

_ tric windshield' wu:ler system for autorotive vehicles, the.

electric motor is deenergnzed at"a- prédetermined .point .

'_ . near-the end of each wiping cy¢le to initjate a decelerating
) penod during which the motor continnes.to rotate thiough -
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a.stoall angle due to the momenttim of the system. Dlmng' -

“the decelerating period, the drag encountered by the wiper -

blades moving over the windshield exerts a: Braking force -

;. on.the motor which variés with the condition of the wind--
~.shield; " When the ‘wiper blades dre, operating over a-wet -

‘18

-windshield, such as during a heavy rainfall, they ‘are well

" lubricated: and the. braking force is very small. When the
" wiper blades are operating over a: wet-dry windshigid, the.
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_-” roay be inadequately lubricated, causing undte wear on .
-the wiper blade, To overcome these pmblems, ft-is de-.

" wiper dwells for an iaterval ‘of time after a wiping opera-

. tion and then: automatlcally begms e.nother cycle of op-
* eration. .

- During these mtermJttent dwelI penods, the wmdstream
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" - against the windshield due to vehicle motion can be em-

. ployed advantageously to dry. and dmsrpate the thin film
~ of vision obscuring moisture which. i3 created by wiper-

: operation over & wet- dry windshield, 'The mtermxttent op-
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- eration also-affords relief from mionotony of mper motion . -

" and prolongs the life of the wiper blades, the wiper motor

‘and the. wiper linkages, not .only because of the fnter- - .
mittent rather than constast ¢ycling, but alse becanse the

_accumuletion 6f moisture during dwell periods acts as a

' tubricant for the wipers- during-the mext cycle of opera-
" tion. The increased Iubrication. dve to moisture acchmu-

. Iation on the windshield during dwell periods, phrs the ad-

_ vantage of being able to run the wipers at 5 constant pre-

_scribed velocity, eliminates the fendency for the wipers

" to chatter. This definjtely improves the quality of.lesser
wiping strokes’ and also prolongs the life of the. mbber -
because it js not’ subjectéd. to. the ‘wet- -dry drag whlch nOr-

“mally acts to deteriorate the wiping. Irp and. depomt Tub-
ber on the tacky ghass surface,
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braking force. i significantly greatér =md decelérates the-
‘windshield wiping system  faster” during. the. deeeleratmg};_'-
period 86 4s to bring the ‘motor to-a ‘complete stop in 4"
_fewer number of degrees as compared to & wet windshield.
‘By selecting a. number of degrees 4 between ‘these two
. -pasition-and automatrcally te~énergizing the -motor afters -
degrees, an effective degree~of dryness control.is achieved,
When the Wmdshleld is very wet,the motor is’ re-energrzed
to start another wiping cycle before the: windshield wipers -
come to a complete stop during the decelerating period.
_ ‘This skips the dwell period and providés continnons op=
eration, When the windshield is wet-dry ordry, the wind.
shield wipers come to a complete stop during the decelerat-
ing period. before the rotor rotates through ¢ degrees. This.
starts a dwell ‘period and- suitable means is provided for

- energizing the. motor. at the end of. the dwell period to"
stait another cycle of operatmu.

. In order to teduce thé movement of the windshield
wiper system during the decelerating penod after the

- motor i§ de-energized near the end of 2 wiping cycle (that o
" is, to ‘reduce the angle ¢), additional means may be pro- -

40 can take the form of spring elements posmoned to coop- -

vided for decelerating the windshield wiper system. This

" eratively engage eleménts of the windshield. wiper system

to absorb-some of the kinetic energy of the system doring

. the decelerating period, or electrical or mechanical brak-.

-However, when the Wal‘.er on tﬁe mndshleld mereases' o
’ 'due .to .increased  rain, . or Wheel Spray. from a vehicle:

which is being passed it is very desirable to sense this

"thange in condition of the - windshield, auntomatically
switch the wiper system to continnous operation while this
" condition prevails and automatically switch back to inter-

" ‘mittent operation. when the .condition no longer prevails,

" The patent.to Ziegler 3,148,399, discloses a systemm of this
© " géneral type which utilizes o thermal responsive switch =
- .” element for.disconnecting the moter from jts power sourcs -

after an indeterminate number of wiping cycles. However,
.eperatlon of this wiper system is efratic and unreliable.

The patent to Oishei et &l., 3,110,056, discloses & cam -

"actudted switching arrangement for ca_usmg_a windshield

wiper system to dwell at the end of each wiping cycle and -
provides an. additional control responsive to acceleration
- of the vehicle for changing the intermittent operation to.
_ continuous operation. The latter contol includes a switch -
" mounted for: actuation by the. aceelerator pedal of the
- vehicle or means reeponswe to the engine intake manifold

“.yacunm, Therefore it: is apparent- that this arrangement

s not Tesponsive to the condition of the windshield.

The. present invention provrdes an intermitfent wmd-

... - shield wiper system which is trily responsive to the con-
... dition of the windshield by utilizing the drag encountered

-jng migans associsted with the motor or other elements of

the system. In’ the preferred embudnnent, the motor-is .
“electrically braked by connecting a. braking resistor theére-" -
-:across to dynamically brake the motor durmg the dec '
erating perlod The valié of the resistor is- -carefully se- -

"lected so as to cooperate with the drag encountered by the ©

&0

- windshield wipers- moving -across. the windshield to bring .

' the system to-a stop in 4 small number of degrees after the °
- motor s . de-energized, but still at.different angnlar posi-
-.. tions dependinig on the condition of the. mndshlelu:_l. This -

5'5 “in effect reduces. the. aforementioned angle 4.

In accordance with: another 1mportant feature of the
invention; a transistor is employed in the control circuit

- for contro]]mg the: operatlon of the windshield, ‘wiper sys-

-tem, The transistor is shut. OFF when the motor'is de-<’

energized near thé end of: each wiping cycle and. anto- -
matically furned back ON-by an RC time constant citeuit
to re-energize the motor after a. predetermmed ‘dwell

period of the system-stops for a dwell period In response.

" to the condition 'of the windshield, If the condition of the

1]

windshield: dictates that the dwell. period be skipped. by
' re-energizing the motor before the system comes to a com- -

_-pléte stop as described above, the transistor s automati-
. cally turned back ON afiér ¢ degrees of rofation.to re- -
. - .energize the motor and start the next cycle. The length of

70.

‘the dwell. pBTlOd is very convenienily controlled by & vari-

able Tesistor in the RC time constant circnit, = :
The- trans:stor conf.rol crrcult Just descnbed alsa is very- _
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advantageous for producing intermittent operation with-
out the automatically continuous feature. To assure a
dwell period at the end of each cycle, regardless of the
condition. of the windshield, the value of the braking re-
sistance is reduced significanily and this positively brakes
the moter to a stop during the decelerating period at the
end of each cycle, regardless of the condition of the wind-

" shield. The transistor control circuif is utilized as before
10 re-energize the motor and start the next cycle of opera-
tion after a predetermined dwell pericd and, in accord-
ance with another important feature of the invention, the
same transistor which is used to control the length of the
dwell period during intermittent operation is also used to
gontrol the speed of the wiper motor when the driver
manually sets the windshield wiper control for continuous
operation instead of intermittent operation. By varying
the same resistance which varies the RC time constant
of the transistor to control the dwell period, infinite vari-
ations of speed can be provided during continuous opera-
tion from a very slow speed to the maximum speed.

Accordingly, it is one object of the invention to provide
a windshield wiper control system for operating wind-
shield wipers intermittently.

It is another object of the invention to provide a wind-
shield wiper control system for automatically operating
windshield wipers intermittently or continuously in re-
sponse to the degree-of-dryness of the windshield.

. Tt is a further object of the invention to provide a wind-
shield wiper contrel system employing a transistor for
providing intermittent operation of the windshield wipers.

It is a still further object of the invention to provide
a windshield wiper control system employing & transistor
for selectively operating the windshield wipers intermit-
tently or continuously in a manner to enable the dwell
period of the intermittent operation and the speed of the
continuous operation to be controlled by the iransistor.

Tt is & still further object of the invention to provide a
windshield wiper control system wherein the wiper motor
is deactivated for ¢ degrees near the end of each wiping
cycle and the drag encountered by the wipers on the wind-
shield. determines whether the wipers stop at the end of
a gycle for a dwell period or continue into the next wiping
cycle. .

It is a stilt furiher object of the invention to provide a
windshield wiper- system wherein the drag encountered by
the wipers on. the windshield during = predetermined por-
tion of a wiping cycle is utilized to determine whether the
wipers are stopped for a dwell period at the end of the
cycle or continue directly into the next wiping cycle.

Other objects and features of novelty of the present
invention will be specifically pointed out or will otherwise
become apparent when referring, for a better understand-
ing of the invention, to the following description taken in
conjunction with the accompanying drewings, wherein:

FIG. 1 is a fragmentary view, partly in section and
partly in elevation, of an antomotive vehicle equipped
with the windshield wiper system of this invention;

FIG. 2 is a schematic circuit diagram of one embadi-
mept of a control system for providing intermittent wind-
shield wiper operation in accordance with the invention;

FIG, 3 is a schematic circnit diagram of a second em-
bodiment of a control system for producing intermittent
windshield wiper operation in accordance with the inven-
tion;

FIG. 4 iz a schematic circuit diagram of a third em-
bodiment of a control system for producing intermittent
windshield wiper operation in accordance with the inven-
tion; and

FIG. 5 is a schematic circuit diagram of a fourth em-
bodiment of a control system for producing intermittent
windshield wiper operation in accordamce with the in-
vention.

Referring to FIG. 1, a windshield wiper system is shown
comprising a pair of wiper blades 10 and 12 carried by
arms 14 and 16 which oscillate the wiper blades across
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the outer surface of & windshield 1§ having a lower reveal
molding 20. The wiper arms 14 and 16 comprise conven-
tional spring hinge connected inner and outer sections.
The inner sections are drivingly connected to spaced pivot
shafts 22 and 24 respectively, mounted beneath the Iower
reveal molding 20 and journalled in brackets 26 and 28,
respectively. The wiper blades X0 and 12 are driven by a
snitable motor, such 2s a hydraulic, pneumatic or electric-
motor, which in this particular embodiment is an electric
motor 30 attached to the fire wall 32 of the vehicle. The
motor 38 has a rotating output shaft 34 which projects-
upwardly through the lower wall 36 of the plenum cham-
ber 38 and has a radially extending crank arm 4& attached
thereto which, in turn, has the inner ends of connecting
links 42 and 44 rotatably connected thereto, The outer
end of the link 42 is pivotally connected by a pia 46
to a crank arm 48 attached to the pivot shaft 22. The
outer end of the connecting link 44 is pivotally connected
to one end of a bell crank 5¢ which is pivotally mounted
on the bracket 28 by a pin 52 intermediate the ends
thereof. The other end of the bell crank 5@ is pivotally
connected io a link 54 which is pivotally connected to 2
crank arm 46 attached to the pivot shaft 24,

If desired, the wiper blades 10 and 12 can be oscillated
throughout their runniog strokes and automatically moved
to a depressed park position wherein they firmly engage
the lower reveal molding 20 as illnstrated in FIG. 1 when
the wiper motor 30 is inactivated by the operator of the
vehicle. Patent No. 2,985,024 illustrates one arrangement
for sutomatically moving the wipers to the aforemen-
tioned depressed park position when the wipers are turned
off by the operator of the vebicle. In addition, the wiper
motor 30 may be used to drive & washer pump mechanism
58 for sepplying cleaning fluid from a reservoir 60 o a
pair of nozzles 62 and 64 mounted adjacent to the pivof
shafts 22 and 24, respectively.

Referring to FIG. 2, a control circnit 70 embodying
features of the invention is illustrated for controlling the
operation of the wiper motor 30 throughout the running
cycle of the wiper blades 10 and 12. The motor is a
single speed DC motor with a field provided by a perma-
nent magnet. One side of the motor 3¢ is connected to a
negative voltage —B (the negative terminal of the bat-
tery) and the other side is connected to ground through
the collector and emitter of a transistor 72, The base of
the transistor is connected to one side of a capacitor 74
with the other side of the capacitor connected to a mov-
able contact 76 which normally engages a fixed contact 78
connected to the negative voltage —B. One side of a vari-
able Tesistor 80 is connected between the capacitor 74 and
the base of the transistor 72 and the other side is com-
nected to the negative voltage —B. A stationary contact §2
connected to ground is positioned to be contacted by the
movable contact 78.

The movable contact 76 is tripped near the end of a
wiping cycle and remains in contact with the contact 82
for ¢ degrees of rotation of the motor output shait 34
after which it is released and re-engages the contact 78.
One way of accomplishing this 15 to provide 2 cam fol-
lower 84 which is acinated by a cam 86 which rotates
with the output shaft 34 of the motor. In this embodi-
ment, one complete revolution of the shaft 34 produces
one complete wiping cycle of the wiper blades 1¢ and 12.
That is, one complete revolution produces a forward
stroke of the wiper blades and & return stroke back to
the starting position of the wiping cycle. Of course, by
simple gearing changes one revolution of the shaft 34
could be made to produce two or more strokes per cycle,
if desired, The cam 8§ has an arcuate length correspond-
ing to the aforementioned angle § and is designed to actu-
ate the cam follower 84 to trip the movable contact 76
to break the circuit with the contact 78 and make the
circuit with the contact 82 at a predetermined point near

. the end of the return stroke, that is, near the end of one

75

complete wiping cycle, and to hold the movable contact



- 76 in this posmon while the shaft 34 rotates thmugh 8
- small angle of § degrees. After the shaft 34 moves. through

'."-theangle6,1hecamfoﬂ0war84drupsoﬁthecam86'

" and fhe movable contact. 76 returns t0 the position ilus.
 iraled in FIG, 2.

“The control c1rcmt 70 operates in- the followmg man- .

":ner. The transistor 72 is ON.when its base is negative

and the collector is near ground, Consequently, foll pow-.

- -¢r from the negative voltage —B is applied to the mofor
"2-30.when the movable contact 76 engages-the comtact

blades through a wiping cycle..When the cam -follower-’
" ‘84 shifts the “movable contact 76 against. the statmnary-_

*. " coiitact 82 near the end of fhe return’stroke of the- wip-

ing cyele, as previously described, the side of the capaci-

tor.connected 1o the movable 7§ chinges by an amount -
of voltage —B. Since the voltage across a _Capacitor can: -
-engage the contacts 82 and 99, respectwely, to start the -
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stop for : a predetermmed dwall penod at tﬁe end of each '

- wiping cycle,

- Referring to 'FI.G 3, = control circumit 71 is i]lustrated '

- which reduces the aforement:oned angle 6, or:stated other:

" wise makes the motor 30 stopina fewer numiber of de-.
.- Brees after it is de-energized at the end:of a cycle: Tn. this
‘embodiment, the inertia of the load on the moter which

tends to keep it-moving after the motor-has been de-

- energized is.used to drive the ‘motor ag a’ penerator dur-

78 88 illustrated and the motor runs to.operate the wiper 19

‘ing-the deceleranng period, To accomphsh this, another.
switch section 88'is added ag illustrated in FIG. 2 which

. includes a. stationary contact 90 comnected to the nega-: -
" tive voltige —FB and a movable contact 92 ‘conmected

" to ope-end of”
‘brake: Tesistor “being -connected to" the sama sule ot‘ the'-'

15

" _pot change insiintaneously, the other side of the capaci-

transistor” base’ aga.m beconies negative o turn the tran-

. "~ tor also changes by the voltage B. This makes the tran- S
. *"sistor Dase positive Wh:ch turns the transistor OFF and

_ the 'motor stops, The capacitor and variable resistor com- :
 bination dlscharges, and after, some discharge time, the

20

brake resistor 94, the other end of the

motar 3¢ as the transistor collector, -
- When the movable:contacts 76 and 92 are tnpped to:'

decelerating - -period, the brake. resus_tor--_94 is connected -

- actoss the motor armature ‘which is-the output when the -
-xmotor is . oparatmg &3’ - generator, :_-Consequcntly, the .
.__kme‘uc energsy of ‘the system whmh drives the generator

"8 corverted ‘to electrical énergy which is' dissipated in

sistor ON and energlze the motc}r to start the next wupmg _

" oycle,

25

The momentum of the motor and Wlper mechanism °

keeps the motor rotating ‘thtough a small angle after
.- the transmtcr T2 is turped OFF to de-energlzs the motor

" -during " the deceleratmg ‘period as previously déscribed,
and the drag of the wiper blades 10 and 12 moving across
_ the ‘windshield' applies a braking force to the motor dur-
ing this- decelerating period which is related to-the de-

the brake resistor 94. This. dynamically brakes the motor

. diring the deceleratlon period to bring the: riotor to a

complete stop in a-fewer -number of degrees after it has -

" been de-energlzed ‘As before, the Tength..of the dwell

’ 'penod is determmed by the settmg of the vanable res:stor -
- 80,
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.dwell ;period will occur at the end. of each. wiping &ycle
_regardless of the condition of the ‘windshield, However,

. ‘gree-of-dryness of the windshield.. The drier-the wind- ..

e ‘shield, the greater the rate of deceleration dnd the soon-
- er. the motor: stops The drag encountered by the wiper

“‘blades moving over the windshicld also determines the
- Yelocity of the wiper blades at the time they .enter into
.. the deceleratmg period near thé end-of the return stroke

" of the wiping cycle, This, of course, has a: _dn'ect he:a'rl_r_lg
. on the momentim of the motor and ‘wiper mechanisin.

- If the motor 30 stops.in less than # degrees, the cam
- follower &4 Ternaing on the cam 86 and the movable con-
", tact 76 remains in cofitact with the stationary contact

e 82. Theréfore, the motor 30.is de-energized as long as the

“fransistor 72 is OFF. As the capacitor 74 discharges

- ‘through the variable resistor 80, the transistor base again o
" _becomes negative aftér g penod of ‘time, -as prewouslyl Sl
- .described, and the transistor torns. ON to start the next ..

- cycle. The time the transistor is OFF is the dwell péricd of

- the intermittent windshield wiper operation and the length
-of the dwell period can be controlled by the variable re-

' .sistor §6. For example, the. dwell period can be set- any-
where from one to. twenty seconds ‘When' the transistor

. turms ON, to start nother Wiping eycle, the cam follower
- 84 drops-off of the cam 86 to enable the movable contact

o 76 to return to the stationary confact 78, as-illustrated

" in FIG: 2, to prepare the circuit-for the next dwell period.

In the ‘event a heavier rainfall is encountered, or water -

- is sprayed on the wieldshield from a vehicle bemg passed,
the dwell penod is auwtomatically skipped. The movable
contact 76 is again tripped by the cam follower 84 near .

the end of the return stroke of the wiper blades 10 and -

" 12 to turn the transistor OFF. However, since the mper

35

By. using a brake remstor 94 with & very low value, the -
motor can be made to’ stop almost immediately so that a

‘for a piven windshield wiper system for a given vehicle, .

the- value of the brake’ resistor 94 can be selected to co-
operate with the drag encountered by the wiper blades
moving over the windshield to produce intermittent opera~ . .
tion when the windshield is in a wet-dry condition and to

“skip thedwell . penod to. produce conuquous operauon

40 .

when the windshield is in‘a wet condition,
- To review the over all opération of the control. circuit

* 71, the movable contacts 76 and. 92 are tripped .over 2

)]

bb

range of ¢ degrees which is deterinined by the -arcuate
length of the -cam .86 which, in turn, is less' than the

‘arcuate length of the cam in FIG. 2-becanse of the elee- -

trical - brakmg referred-fo above:” Mechamcal eneigy -is.

dissipated in the system as the wiper blades move across. *
" the ‘windshield surface, ‘When the windshield is wet, ¥is-
.- gous friction, dominates-and when the windshiéld is dry,.

coulomb. friction dominates, At intermediate degrees—of— :

“dryness,. the effective friction. coefficient varies which; in
turm, tegulates the amount of kinetic. énergy: consumed

mechanically, The inertia of the system, the decelerating:
penod as determined by the angle 8, the geometry of the
wiper system, the setting of the voltage regulator of the
vehicle, and other relevant factors. are all taken. into

- #coount in establishing the valve of the brake resistor 94. - .
. By ad]ustulg the system so that'the motor 30 does not

‘stop - in- & degrees under wet- windshield conditions, ‘but
60 .

does stop in @ degrees under wetdry windshield condi-

- -tions, the desired continuons or intermittent operation is -

blades are operating over a wet Wmdshxeld the cam fol- -

- lower 84 drops off of the cam 86 before the motor is de-

celerated to a comp!ete stop.-As soon as this occurs, the .

movable contact 76 is tripped back to the position: illus- -

. trated in FIG. 2 to turn the transistor 72 ON and enerpize
the motor to start the next: wiping cycle immediately and
- skip the ‘dwell period.  As-long-as the windshield remains
wet, the dwell penod at the end of each cycle will be

. skipped and the wiper blades will gperate continvously. .
- However, as soon as the rabifall decreases; or the vehicle

S passed: so that water from the-road is'no longer sprayed .

o _onto the WIIldShJeId the wlper' Iadeﬁ wﬂl automatlcally

. achieved automatically. Thus, with a~ wet windshield,
. .when the’ movable. contacts 76 and %2 are tripped to ini- .
- tiate.the. deceleratmg, the Kinetic energy is not dissipated
_in the angulau' region defined by the cem 86 and fill -
. power is again applied to continue into another wiping

cycle.- With an intermediate degree-of- dryness of the

" windshield ‘(wet-dry), the kinetic energy is dlssu:ated .

'35

within the ‘angular region # and the motor comes to a -

 complete stop. When the base. becomes . negative again -

to. turn the fransistor back ON, ciirrent goes: from ground

_ through'the emitter and base ‘of the transistor to charge

the capacitor 74 to provide power for the. next cycle.
throvgh. the- emitter and collector of the transistor, The .
capac1tcr can charge very- qulckly and, as-is well known,'
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the collector current fiows only when the base current
flows. At full speed of the motor it takes about one s¢c-
ond to complete a wiping cycle. Thus, if the capacitor
charges too quickly, the wiper blades may not cycle under
full power. When the motor loses power, the wiper
blades may hesitate nntil the base times out longer and
hecomes more negative, and this hesitation would be dis-
tracting to the driver. In order to prevemt hesitation a
resistor 96 is placed in series with the capacitor 74 to
limit the rate of charge of the capacitor so that it takes
about one second for the capacitor to charge, This as-
sures that a full wiping cycle occurs under full power.

In the embodiment of FIG. 3, the brake resistor 94 is
used to dynamically brake the motor 30 electrically dur-
ing the decelerating period., As stated previocusly, a me-
chanical brake conld be employed to assist the drag of
the wiper blades on the windshield in decelerating the
motor. However, in its broader aspects, the invention also
contemplates using other techniques for decelerating
the wiper system in a manner to produce or skip the dwell
period at the end of each wiping cycle, For example, a
spring or other type of biasing force conld be positioned
to engage an element of the wiper system at a predeter-
mined polat in each wiping cycle to apply a controlled
mechanical decelerating force thereto during the de-
celerating period to assist the drag of the wiper blades
on the windshield in bringing the motor to a complete
stop when the windshield is in a wet-dry condition to
start a dwell period, and to skip the dwell period when
the windshield is in & wet condition, It also will be ap-
preciated that the decelerating period can occur at some
other predetermined portion of each wiping cycle, such
as nearer the beginning of the return stroke of the cycle,
and a measurement made of the drag enconntered by the
wipers to determine whether the wipers are to be stopped
for a dwell period at the end of the cycle, or whether
the dwell period is to be skipped to produce continuocus
operation antematically. _

In accordance with another feature of the invention,
the control circnit 71 of FIG. 3 can be easily adapted
to positively stop the wiper blades at the end of a wiping
cycle under the control of the driver by simply adding
a normally open switch 98 in position to short out part
or all of the brake resistor 94 and a normally closed
switch 100 between the variable resistor 80 and negative
voltage —B. The dashboard of the vehicle would be pro-
vided with a soitable control knob having an intermittent
position and an off position. When the driver turns the
control knob to the intermittent position, the contacts of
the control device 71 are positioned as illustrated in FIG.
3, and the wiper system operates intermittently or com-
tinuously depending on the condition of the windshield.
When the driver turns the control knob to the off position,
switch 98 closes to reduce the brake resistance and switch
160 opens to disconnect the variable resistor 80 from
the negative voltage —B. The wipers will continue to
operate until the end of the wiping cycle in progress at
which time the cam 86 will trip the movable contacts
76 and 92 into engagement with the stationary contacts
$2 and 90, respeciively. This turns the transistor 72 OFF
and since the value of the braking resistance is significant-

. ly decreased, the motor 30 positively will come to a
complete stop before the cam 84 can ride off of ihe
cam B6 regardless of the degree-of-dryness of the wind-
shield. The transistor 72 cannot tura back ON because

" the switch 100 remains open in the off position and,
therefore, the wiper system is completely deactivated with
the blades stopped at the end of the return stroke, rather
than in 2 depressed parked position as in the aforemen-
tioved Patent 2,985,024, In some systems presently being
used on antomotive vehicles, the motor armature is
shorted to brake the motor when the wipers are turned
off by the driver. However, in the control circuits 70 and
71 of FIGS, 2 and 3, it is very important that some brake
resistance greater tham zero be used for braking the

&

10

15

20

25

30

36

40

45

50

65

60

]

70

(]

8

motor during intermittent operation. When the transistor
72 turns ON at the end of each dwell pericd to start a
new cycle, the load consists of the armature and braking
resistor 94 in parallel. At standstill, the motor impedence
is two ohms and the brake resistor 94 is two ohms, and
the initial surge curyent which the transistor 72 must
supply is approximately twelve amps., As the motor
rotates, the impedence of the armature increases and the
brake resistor 94 is removed after a few degrees of rota-
tion when the cam follower 84 rides off of the cam $8é.
It is apparent that if the brake resistor 94 were zero (the
equivalent of shorting the motor armature) the transis-
tor surge current would have to be infinite.

Referring to FIG. 4, a control circuit 120 is shown
which illustrates a more sophisticated embodiment of
the invention. In this embodiment, three transistors 122,
124 and 126, are used in place of the single transistor
72. It will be noted that all three colleciors are fied to-
gether as one transistor and that all three emitters are
connected to ground with resistors 127 and 128 provided
for temperature compensation, By using the three tran-
sistors, in place of the one transistor 72 used in the con-
trol circuits 78 and 71, the cost can be significantly re-
duced becanse each of the three fransistors can be a
cheaper grade transistor, With the present state of the
art, the three transistors have a total cost which is less
than the cost of the single transistor 72 which must be
of a much higher quality. Of course, two transistors
could be used or additional transistors added to the three
transistors if additional economies couid be realized.

The collectors of the transistors 122-126 aré con-
nected to one side of the motor 30 and the other side
of the motor is connected to a negative voltage —B as
previously described. The movable contacts 76 and 92 are
provided as before along with stationary contacts 78, 82
and 90, contacts 78 and 20 being connected to the nega-
tive voltage —B and contact 82 being connected to
ground. As in the embodiments of FIGS. 2 and 3 the
movable contacts 76 and 92 are mechanically tripped to
engape the stationary contacts 82 and %0 for # degrees
of rotation of the motor shaft 34 to define the decelerat-
ing period near the end of each wiping cycle.

In this embodiment the control kncb (not shown)
which is mounted on the dashboard in a position to be
aperated manually by the driver has three sets or sections
of stationary contacts, I, C and O adapted to be selec-
tively engaged by movable conmtacts 130, 132 and 134.
With this arrangement, the driver can adjust the control
kaob mammally to provide intermittent operation, com-
tinaous operation, or to turn the wipers off. The movable
contacts 130-134 engage statiopary contacts I to provide
intermittent operation, engage the stationary contacts C
to provide continuous operation, and engage the sta-
tionary contacts O to twrn off or deactivate the wipers
as will be described.

The movable contact 76 Is connected directly to the
movable contact 130 and one side of the capacitor 74
is conmected to the stationary contact I associated with
the movable contact 130. The other side of the capacitor
74 is connected to the resistor 96 and the other end of
the resistor 96 is connected directly to the base of the
transistor 122, As will be recalled, the function of the
resister 26 in the previous embodiment is to prevent
the capacitor 74 charging too quickly so that full power
witl be supplied to the motor during a complete wiping
cycle. The resistor 96 serves the same funetion in this
embodiment. One end of the variable resistor 80 is con-
nected to a resistor 140 which in turn is connected to
the juncture between the resistor 96 and the base of
the transistor 122. The other end of the variable re-
sistor 80 is comnected to the movable coatact 132 so
that it will be connected to the negative voltage —B
when the movable contact 132 engages the stationary con-
tact I as illustrated. The stationary contact C associated

with the movable contact 132 is connected directly to



. -.the_' side-of the molor o which the trans:stor collectors

- - arg-connected, The juncture between the variable resistor -
- ... 80 and the resistor 140 is: connected directly to the sta- .-
-+ tionary contact O associated with the movable contact

T T M S

" The movable

~motor. 30 to-which the:-colleciors of ‘the transistors. are

: “connected. A second braking resistor 144 is. connected 10
. between the stationary contact T associzted with the movs. -

. able contact 134 and the movable contact 92. Tf desired,
- additional - braking resistors- 146. and 148" may be con-

- mected in parallé] with the-brake resistors 142 and 144,
- Tespectively, to-reduce-the value of the total resistance..

| contact 134 s connected o one end of '
- 'the brake resistor 142 and the other end of the brake
‘resistor: is connected directly to the same side of the.

35183

e
sistors to ground. Therefore the motor iscontinuously
emergized  because it is connected ‘directly ‘to .ground _
through the. collector-emitter circuits of each of the tran--
sistors. An important” advantage of this circuit s that. -
the variable resistor 80 which is nsed to control the length’

-of the dwell period . during intermittent operation also

can be used to very the speed-‘of the motor 30 inthe -

., continuoys operation position. By adjusting the value of =

-~ flow to the
- of -each

‘the variable resistor 80 the.current flow through the base-

“emittér circuits- of each of the ‘transistors can be ‘ad- -

justed to control the magnitude of the primary: current -
motor through- the-emitter-collector circuits -
-of  the-iransistors. This. varidable -apeed control .

" will be"described -in’ greater ‘detail hereinafier. °
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- During intermittent.operation the brake. resistors 142-and
- 144- perform - thé same ‘function as the- brake -resistor .

* engage the stationary contacts I as illustrated-in FIG. 4,

" Assuming the’ movable contact 76 engages the statiopary .

: contact 78, the base of the transistor 122 is comnected

. to the negative voltage —B through the movable -con-..
tact 130, the capacitor 74-and the resistor 96 so that |

;.- -eration by means of the control knob on-the dashboard
" . of the vehicle, each of the movable contacts 130-134- -

.. /94'in the previous embodiments, as will be described. . .-
“*.- " 'When the diiver tuips the wipers on intermittent

. As ‘previously described, in some more sophisticated -

- windshield- wiper -control . systems presently in wuse, the

windshield wipers are aufomatically parkedin a depressed.”

- park: position- adjacent the windshield wiper molding -

-, when they ‘are: turned off, instead of. being' parked one-

20

half to one inch above the reveal molding as ‘they are .
in- systems which'merely stop the wipers at the end.of -

- & wiper stroke. The circvit of FIG.-5 shows. the- pres-

- &nt invention applied to a wipei: control system for Chrys- .

25

the transistors are ON. Therefore, the motor 3¢ is enier- -

gized because the circuit from the negative volfage: —B

. “'thiough the motor to ground is completed through the
" collectors and emitters. of the transistors 122-126 since -
- they -are ON. While.thé motor is*energized ‘to provide

.the power for the wiping cycle in progress, the movable

+." [ Conmtact 92 is in the” position: illustrated- ot of engage~
* - 'ment with the statfonary <ontact 9% so.-that the brake
- “resistors 142 and 144 are not conmected in the circuit..
" .As the wiper blades near the end of the return' siroke -
- of the wiping cycle, the-movable contacts. 76 and 92

I are mechanically tripped, as in the previous embodiments,

L to'engage the stationary contacts 82 and 90, respectively, -

- *This ‘turns the transistors OFF and de-energizes the mo-

" tor 30 as before, and connects-the brake resistors 142

‘end 144 in.series across the moter to provide the elec-

" trical brake provided by the esistor 94 in the previous -

embediments.

shield the motor will.either continue to rofate thiough
;" the angle ¢ and thereafter: release the movable contacts

- 76 and 92 to re-energize the motor to.start anothet wiping

. to:a'stop before. the. movable comitacts 76-and 92 are 1e- -
" leased so that the wiper blades will dwell for a ‘period "
determined by the length of time-the transistors 122~
126 sre OFF. Asin the previous embodiments the tran-

sistors will femain OFF uatil the capacitor 74- discharges

' justed to control the length of .the dwell period. When

the transistors turn back' ON, the motor 30 is energized

' “to start another wiping cycle and the movable contacis

as soon as the motor rotdtes through a féw degrees. .
When the driver turns the .dashboard contral knob to

ler automobiles which sutomatically parks the wipers in
8 depressed park position, The circvit shown. in FIG. 5 .
is similar to that shown in FIG. 4 except that the circuit -
makes nse of a Chrysler ‘wiper motor having a serigs

field winding 170 and a shunt field winding 172 instead.

.of a’ permanent magnet field,- The armature of the wiper :

30

motor in FIG. 5 is designated by the reference num-

. ber 165, The tragsistors 122, 124 and 126 are connected

together and to-the ‘resistors 127 and 138 in the same

. manner-that they are connected in FIG. 4. Also, the -

. movable contact 132 is -connected {0 the base of the .
.36

transistor 122 through the series circuit of the resistors . .

© 80-and 140 in: the same manner-as in FIG. 4. Similarly,
.. the stationary ¢ontact I associated with the movable con-
- tact 130 is connected to the ‘base of the trapsistor 122

through the ¢apacitor 74 and the resistor 96 in the same .

‘manter as in FIG. 4.- The mo¥able. contacts 130 and-76
and the- stationary contacts 78 and 82 are also connected
in the same mianner as in FIG. 4 and the washer motor -

. 160. and the washer switch 162 are connected ‘to. the- -
T S . .+ ..~ circuit in the same manner as in FIG. 4. The stationary . .
" -Depending upon the degree-of-dryness of the wind- 46 _ _

: ' - circuited a5 in the circuit of FIG. 4. ‘However, the sta:-

contact C associated with movable contact 130 is open .-

. tlonary' contact: O associated ‘with the movible contact.

e-energizs the : start aj . 1130 is open circuited instead of being connected to the - -
-cyele {continuous operation), or the motor will come

b0

.. -associated with the movable contact
.. ‘brake. resistar. 174,
: - with the. movable ‘contact 134_-"is'-'c0nnéct’e’d’-diréct1y o
sufficiently to make the base of the transisior 122 ‘nega- ' :
tive fo turn the transistor 122 and the other two fran- .
sistors back ON. The. vadable resisior 88 can be ad-

&6

.- the continuous position, the movsble contacts: 130-134 -

each engage the. stationary contacts € associated there-

- with, This removes the brake resistors 142 and 144 from - >
~,-the circnit and also Temoves the resistor 96 and capsc- |
itor 74 from the circuit. However, the base of thé tran- -
~sistor 122 is connected 1o, the same side of the motor:

. -30 as the collectors of each.of the transistors: This cir-

. ¢nit can be followed through the ‘resistor 140, the vari-.

able resistor 80, the movable contact 132 and stationary
-tontact C..In this. position the transistors 122-126 are

GU ciated with the movable
‘76 and 92 trip back to the position illustrated in FIG. 4

Jjunction betweer the resistors 80.and 140, The. stationary
cofitact 98 is connected to —RB potential and the mov-

-~ able contact-92-is connected to: the staticnary, contact T

: C 134 through a'single
The stationary cofitact 'O associated: -

ground.: The stationary comtact "C " associated " with - the.”

movable contact 134 js open circniteéd. The movable ¢on- - -

Lact 134 is.conpected to the junction between the arma-
ture 165 and the series field - winding 170 through a nos-
mally closed switch 176. 'The: stationary contact ©. asso~
contact ¥32 is. open- circnited,
and the stationary contact I is connecied: to- —B poten--
tial. The stationary contact C associated with' the' mov-
able contact 132 is connected ‘to the collectors of the.
transistors 122-126 as in the circuit of FIG. 4, How-
ever, the stationary contact C. associated with the mov-
able contact 132 and the collectors of the transistors 122
and 124 and 126 are connected to the wiper motor in -

- 2 different manner from the- circuit of FIG. 4, as will

70 -

_always ON due.to. the curfent flow from. the -motor -

~ through the base-emiiter circuits of each of: the tran--

" be described.

To, Control the operation - of the wiper: motor; ‘three
additional movable contacts, 178, 180 and 182 are pro. -
‘vided to be operated by the dashboard :
‘knob, together with the movable contacts 130,132 and |
134, Accordingly, the movable ¢ontacts 178, 180 and 182 -~
each have associated therewith-three stationary. contacts,

-mounted comtrol - -
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I, C and Q. The commonly connected collectors of the
transistors 122, 124 and 126 as weil as the statiomary
contact C associated with the movable contact 132 are all
connected to the stationary contact T associated with the
movable contact 178 and to the stationary confact C
associated with the movable contact 186. The series field
winding 170 connects the movable contact 178 to one side
of the armature 165, the other side of which is connected
to —B potential, The stationary contact C associated with
the movable contact 178 is connected to ground, and the
stationary contact O associated with the movable contact
178 is comnected to the stationary contact O associated
with the movable contact 182. The shunt field 172 con-
nects the movable contacts 180 and 182 together. The
stationary contact I associated with the movable contact
180 is connected to ground through a resistor 184 and the
stationary contact O associated with the movable contact
180 is connected to —B potential. The stationary contacts
I and C associated with the movable contact 182 are
also connected to —B potential.

The speed of operation of wiper motor armature 165
is controlled by the ameunt of current flowing through
the shunt field winding 172. The motor speed is inversely
proportional to this field current and, therefore, the great-
er the current flow through the field winding 172, the
slower the motor will operate and vice versa, When the
dashboard control knob is tumed to the continuous posi-
tion by the driver, it will be noted that an armature 165
and the series field winding 178 will be connected between
—B potential and ground and the shunt field winding 172
will be connected between —B and the collectors of the
transistors 122, 124 and 126, the collectors also being
coanected to the base of the transistor 122 through the
variable resistor 80 and the resistor 148. Thus, the cur-
rent through the shunt field winding 172 during the con-
tinuous operation will be controlled by the transistors 122,
124 and 126 in accordance with the value of the resistor 80
in the same manper as the current through the wiper
motor 30 in the circuit of FIG. 4 is controlled during
continsons operation. Thus, the speed of the wiper motor
in the circuit of FIG. 5§ will be controlled during con-
tinvous operation by means of variable resistor 80. It
should be noted, however, that in the circuit of FIG. 5
the speed will be changed in the opposite direction from
that of the circuit of FIG. 4 in response to changes in the
value of the resistor 80 i a given direction,

When the dashboard control knob is moved to the off
position, a series circuit will be formed comprising the
geries field winding 17¢ and the shunt field winding 172
connected between the —B potential applied st the sta-
tionary contact O associated with the movable contact
180 and ground applied at the statiopary contact O asso-
ciated with the movable contact 134. As a result current
will flow through the field windings 172 and 170 in the
reverse direction, Also. the armatre 165 will be con-
nected between —B potential and ground applied at the
stationary contact O assaciated with the movable contact
134. Because current flows through field windings 170
and 172 in the reverse direction, the motor will drive the
wiper blades in the reverse direction. The Chrysler system
is arranged so that when the wiper motor is driven in the
reverse divection, the wipers move to the depressed park
position, Upon reaching the depressed park position the
normally closed switch 176 is opened by a cam (not
shown) which functions to open the switch 176 only when
the saotor is moving in the reverse direction. When ihs
switch 176 opens, power fs discomnected from the field
windings 170, 172 and from the armature 165 so that
the motor stops and the wipers are stopped in the de-
pressed park position. Since the mechanism for moving
the wipers to depressed park and camming the switch 176
apen is part of @ conventional Chrysler wiping systzm,
it has not been fustrated,

‘When the dashboard control knob is turned to the in-

termittent position, the shunt field winding 172 will be.
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connected in series with resistor 184 between —B poten-
tial and ground so that current fiows through the shunt
field winding 172 in the forward direction. The armature
165 will be connected in series with the series field wind-
ing 170 between —B potential and the collectors of the
transistors 122, 124 and 126. The junction between the
armature 165 and the series field winding 170 will be
cornected through the resistor 174 to the movable con-
tact 92, The circuit will then function in a manner similar
to that in FIG, 4, When the transistors 122, 124 and 126
are conducting, as they will be when the movable contacts
74 and 92 are in the position shown in FIG. 5, current
will iow from —B potential through the armature 165,
the field winding 170 and the transistors 122, 124 and 126
to ground and the wiper motor will drive the wipers at a
speed determined by the current flowing in the field wind-
ing 172 which, ia {urn, is determined by the resistor 184.

When the wipers approach the end of the return siroke,
the movable contact 92 engages the contact 9¢ and the
contact 76 disengapes from the contact 78 and enpages
the contact 82. As a result, a positive potential is applied
at the base of the tramsistor 122, cuetiing the transistors
122, 124 and 126 OFF. At the same time, the resistor 174
is connected across the armature 165, providing electro-
dynamic braking of the wiper motor. If the clectrodynam-
ic braking, together with the mechanical braking of the
drag of the wipers or the windshield, is suffictent o stop
the motor in less than § degrees, a dwell period is pro-
duced until the capacitor 74 can become sufficiently
charged through the resistors 88, 140 and 96, to furn the
transistors 122, 124 and 126 ON again to re-conergize the
wiper motor and start another wiping cycle. If the me-
chanical braking, together with electrodymamic braking,
is insufficient to stop the moter in 8 degrees (the decelerat-
ing period) the contacts 76 and 92 return {o the position
illustrated and auniomatically reenergize the motor in the.
same manner as in the circuit of FIG. 4 to skip the dwell
period. The duration of the dwell period, as in the circuit
of FIG. 4, is determined by the value of the resistor 80.

The point at which the system automatically switches
betwesn continuous operation and intermittent operation
can be controlled by adjusting the value of the brake
resistor 174 or the value of the resistor 184. The value
of the brake resistor determimes the amount of electro-
dynamic braking as already described, and the value of
the resistor 184 controls the speed of the wiper motion.
If the value of the resistor 184 iz decreased to increase
the wiper motor speed, more braking action will be re-
quired to stop the wipers in the dacelerating period of the
wiping cycle. Thus a decrease in the value of the resistor
184 wi}l cattse antomatic switch between continuous and
intermittent to take place when the windshijeld is drier.
Similarly an increase in the value of the resisjor 154 will
cause the antomatic switching to take place when the
windshield is wetter. Preferably, however, the value of the
resistor 184 is selected to produce the desired wiper speed
an_d the value of the brake resistor 174 is selected to deter-
mine the degree-of-dryness of the windshield at which the
automatic switching takes place, If desired the brake
resistor 174, as well as the brake resistors of the other
embodiments, can be made variable to enable the auto-
matic switching point to be adjusted to meet the prefer-
ence of the owner of the vehicle. This also would provide
a convenient means for making any future adjustment
which might be necessary after a prolonged period of
operation.

While it will be apparent that the embodiments of the
inventon disclosed herein are well calculated to fulfill the
ijects of the invention, it will be apprecfated that the
invention is susceptible to variation, modification and
change without departing from the proper scope or fair
meaning of the appended claims.

* What is claimed is:

1. In a windshield cleaning system, an electric wind-

shield wiper motor unit for driving wiper means through



.7 mined dwel}
. ¢ycles.

R “energy removed from

repeating wiping cycles, .and control means.for automati-
~cally deenergizing said motor near the end of each: wiping

. cycle for 2 predetermined dwell period, said control means

. comprising transistor ‘means for’ de-energizing the motor
"+ whei the transistor mesns.is timed off and energizing the

tining' means to det¢rmine ‘said ' predetermined  dwell

- period, dnd switch means responsive to. the position of *
“said motor -unit for conditioning' said capacitive’ timing -
.10

* néans to bias said transistor mieans off for said predeter-
_period near the end ‘of each of said wiping

predétermined braking foree to ‘said-drive means in sajd
¢ region, the combination of said braking force and the

* deactivafing of said drive means causing said wiper blade

o : Zing the & .
.- motor when the transistor means is turned on, capacitive . - re
-a wet condition, .and means for dr _
.. means after a predetermined dwell period when said wiper

2. ‘The systemm as claimed in claim 1 whérein said con-

.. trol means includes variable Tesistince means, and manu-

* - ally activated switch means . for- selectively connecting
. said variable resistance means to said transistor means for

. ance means and motor in a circuit for providing eontinn-
-ously repeating wiping cycles without” dwell periods with -

said variable resistance:means connected to said transis- -

. - tor means in & manzner to conirol the'speed of said motor.”
I A ) combination, a vehicle having a windshield, and

. . a windshield wiper cleaning system comprising wiper blads -

means. drivé means for. driving said, wiper blade. means

- “mined braking. force during a ipredetermined -portion of
each wiping cycle, said predetersiined braking force being -

‘insufficient to stop said wiper means in. said portion of a
-eycle-when the wiper means is operating over a wet wind- -
* :shield .and being sufficient to stop-said” wiper means in
- said portion of a:¢ycle when the wiper means is operating
| .Over a semi-dry windshield. -+ - .0 " e
- 4. Incombination with a vehicle having a windshield,

16

- eyéles, and antomati¢ control m

means to stop in said ¢ region when the windshield is in "
& Wel-dry ‘condition and causing said wiper blade means °
to coast through said ¢ region whea the ‘windshield is in.
_reactivating said drive

blade means comes to rest in said # region and reactivat-
ing said wiper blade means immediately when said wiper
blade means coasts through said § region. - | o

- 11,-The ‘invention as .defined in claim 9 wherein said
motor: i an electric motor, and said automatic. control

-means inchudes ' transistor switch means  for- epergizing

said. motor to- initiate and complete a wiping cycle and -

: e _ ] * . deenergizing said motor during said ¢ region, and capaci-
- "varying the length of time of each of said dwell periods, .-
‘- and connecting $aid tramsistor means and variable résist- .-

tive timing mearns for 'controlling the OFF time of ‘said

transistor switch means when said -wiper ‘blade means’ -

stopsinsaid dregion. v . . -
- 12 In a windshield cleaning systém, ‘electric meotor -

. driven. windshield wiper drive’ means for- driving -wiper-

blade means across the- windshield -in repeating wiping

: - for enexgizing. said

- motor infermittently to produce complete wiping cycles

25
across a windshield in repeating wiping cycles-and ‘means -
for dynamically braking said drive means with a'predeter- -

“with each wiping cycle followed by a pred _
"period, said control means .including ifansistor switch -

predetermined dwell

. means for energizing said motor to-initiate a wiping cycle

30

~said tramsistor switch means off at the

r and _cleenergiz_ing-.sa_igl'-mqt:or to terminate a wiping cycle, -
_timing means to deterinine said’ predetermined dwell peri-

od, and switch means' responsive to the position of said - .
drive means for conditioning said ‘timing rneans to bias .
end of each wiping

'cycle for said predetermined dwell period: .

85

A windshield ‘cleaning system conaprising ‘wiper blade-

- means slidably engaging said windshield, motor actuated
. drive means for driving said ‘wiper blade means through
* . repeating wiping cycles,'and automatic control means for -

© activating said drive ‘means to drive’ said wiper blade

' .. means through :said Tepeating wiping cycles, said auto-
" “matic control means including means for automatically .

-varying the time between wiping cycles in response to' the

. “degree of dryness of thie windshield.

© -8 The invention as defined in claim 4 ‘wherein said-
automatic. control. means includes means: to. sense the

13. The invention as defined jn . claim 4. wherein the
number of wiping-eycles per umit time varfes i résponse
to the degree of dryness of the windshield with the num-"
ber. of wiping cycles increasing when the’ windshield is
wetter and decreasing when the windshield #5° drier, and
wherein said automatic control means includes manually .
adjustable means for adjusting variation in- the wiping

~eycles in résponse-to the degree of drymess .of the wind-"
Cghield, - - es O CIVIEss Ol the wind-+

 kinetic enérgy of séid system during at least a portion of

each wiping cycle and mieans to vary.the. starting time

of the next wiping cycle in résponse to-the maghitude of .
’ 1 11}

the kinetic energy sensed during the wiping cycle, _

.~ 6. The invéntion as defined in claim 4 wherein the said
.+ automatic control means includés means for dé-celerating

- said system during a pré-deterinined portion of éach wip-

. ing cycle, and meaus for varying the startiag time of the .

" pext wipiog cycle in response to the magaitude of kinetic’

edch wiping cycle. S S

. 7. The inyention as defined in claim 6 wherein said de-

-~ celerating means includes mezns for applying a pre-detet-
‘mined braking force to said drive means. o

s . 8. The invention.as defined in claim 6 Whe_reih said last
mentioned means. automatically. produces 'a dwell period

- between wiping cycles when the kinetic energy drops due
--to a wet-dty windshield condition and: automatically skips
* said dwell period between wiping cycles when the kinetic

. energy:increases due to a wet windshield, - _ -

. 9. 'The invention as defined in .claim 6 whérein said

| “predetermined portion of each wiping cycle is 2 2 region’
“near the end of each wiping cycle and wherein said auto-

- ‘matic control means' includes means to de-activate said

. drive. means duriog said. ¢ ‘Tegion to “cause- said wiper

" blade means to de-celérate, -

" 18. ‘The invention as defined in'claim 9 wherein said . switch means to.turn on to start anothier wiping cycle,

75

: .al_ltomatic_c;onnpl:_m_e:a'ns__in;':_ludqs_".mga;i_s_ for applying a”

the system during said portion of

' 60_ ance means and motor are connected to provide continn-

- shield wiper motos unit for:

' 14, In a windshield cleaning system; an elactnc wind-
driving wiper- bladé means.
through repeating wiping cycies, and control means for.

“antomatically de-énergizing- said motor near the end of .
‘each wiping cycle for a pre-determined dwell period, said

- control means comprising electronic circuit meais respon- .

sive to the position of the motor for decnergizing the mo- =

_tor near the end of each wiping cycle for a pre-deter- |
‘mined dwell period and ré-energizing the motor fo initiate -
-the next wiping cycle at the end of said pre~-determined-

- dwell * period, manually adjustable” variable _ resistance

&b

-means for adjusting the-length of said dwell’ périods, and -
 manually activated: switch means for selectively conneéct-"

ing said-variable resistance means in a. first position where-. - :

in the yariable.résistance mexns -conirols thé length of .

E time-of each of said dwell periods and a second position . -

wherein said electronic circuif means and variable resist-

ously fepeating wiping cycles without dwell: periods with .
said variable resistance meaps tonnected in a maniier to. . .

-, control the speed of said motor,

85

15. The invention as defined in cla.lmlz wherem said -
timing ‘means. comprises & capacitor, means for charging -
the capacitor during a portion of a wiping cycle, and

. taeans. for discharging said capacitor -at-a controlled rate,

. -anid wherein said switch means .conditions said capacitor
70 to apply a potential to said transistor switth means and
- to seid discharging means to

_ _ ans 1o . bias the’ transistor ‘swiich
means - off. until ___'th_e_.r:_apacitc;.:diséharges_-'suﬂii;i'e_ﬁtly' -
throngh said' discharging. means to enable said transistor-:

16, The invention as defined i claim 12 whereln said
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automatic control means includes manually . activated
switch means for selectively connecting said drive means
and fransistor switch means in a continuous position for
continuous operaiion of the drive means without dwell
petiods and in an intermittent position for said interemit-
tent operation of said drive means.

17. The invention as defined in claim 4 wherein said
sutomatic control means includes manually activated
switch means having an intermittent position and an off

5 on

position for selectively connecting said drive means and 4

automatic control means for said intezrmittent operation
when in said intermittent position and for an off mode of

operation when in said off position, and includes means.

activated in said off mode of operation to terminate the
wiping operation at the end of the wiping cycle in progress
regardless of the amount of moisture on the windshield.

18. The invention as defined in claim 12 wherein said
transistor switch means is connected in circuit with said
motor in a mapner to normally energize sajd motor dur-

15

16
timing means superimposing a biasing potential on the
base of said transistor switch means for biasing said tran-
sistor switch means off until said capacitive timing means
discharges sufficiently to bias said transistor switch means

19. The invention as defiped in claim 4 wherein the
number of wiping cycles per unit time varies in response
to the degree of dryness of the windshield with the num-
ber of wiping cycles per unit time increasing when the

windshield is wetter and decreasing when the windshield
is drier. :
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