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1. 

3,345,672 
WNDOW CLEANING DEVICE 

Herbert La Mers and Maury W. Wayne, Wan Nuys, Calif., 
assignors to California Car Wash Systems, Inc., Sun 
Vailey, Calif., a corporation of California 

Filed Feb. 15, 1965, Ser. No. 432,459 
4 Claims, (CI. 15-322) 

This invention relates to apparatus for cleaning sur 
faces such as windows, and more particularly to im 
provements therein. 
While a large number of mechanical devices have 

been devised for cleaning windows, the windshields and 
rear windows of automobiles are still cleaned at the 
average service station by squirting them with water 
and wiping them dry with a towel made of either cloth 
or a specially treated paper. Apparently, mechanical de 
vices are not able to satisfactorily remove the dirt and 
oil film which automobile windows seem to accumulate. 
Even the presently used method of cleaning is not alto 
gether satisfactory, often resulting in streaking or film 
ing which appears after one has left a service station and 
the moisture on the window has had an opportunity to 
thoroughly dry. The wiping procedure described appar 
ently does not thoroughly dry the window. 
An object of this invention is the provision of a device 

for cleaning windows which does not leave a streaked 
or wet window. 
Another object of the present invention is the provi 

sion of a device which both washes and dries a window 
as it is drawn across that window. 
Yet another object of the present invention is the pro 

vision of a device which is operable for cleaning windows 
more easily and more rapidly than heretofore. 

Still another object of the present invention is the pro 
vision of a novel, unique and effective window cleaning 
device. 
These and other objects of the invention may be 

achieved in a window cleaning device which includes a 
cleaning head made of a suitable rubber-like material. 
The working portion of the cleaning head has a sub 
stantially rectangular shape and comprises a somewhat V 
shaped base with the point of the V extending outwardly 
along a center line of the rectangularly-shaped working 
surface. On either side of the center line there are posi 
tioned, extending outwardly from the base, spaced scrub 
bing teeth with spaced squeegee teeth outside of the spaced 
scrubbing teeth. A plurality of openings are provided 
along the center line of the working surface within which 
are placed contact valves which, when brought against 
a window surface, permit water to be sprayed on the 
window. The scrubbing teeth are periodically interrupted 
to provide passageways for the water to get between the 
scrubbing teeth as they are moved over the surface of 
the glass. Openings are also provided in the cleaning 
head at spaced locations along the squeegee teeth which 
connect to a Vacuum SOurce. 

In the use of this invention for cleaning, one or the 
other of the V surfaces of the cleaning head is placed 
upon and drawn across a glass surface. When the head is 
moved away from the user, the portion of the V sur 
face which is closest to the user is brought in contact with 
the glass so that the water from the contact valve wets the 
glass in front of the scrubbing teeth. These teeth loosen 
the dirt and oil. These are flushed by the water which is 
being sucked by the vacuum applied through the holes in 
the rearward portion of this surface through these holes 
and into a waste receiver. The squeegee teeth serve also 
to remove any remaining water and provide passage 
ways to the vacuum openings whereby the vacuum is 
rendered more effective. 
When the cleaning head is moved toward the user, 

2 
then the V portion of the working surface farthest away 
from the user is brought into contact with the glass, thus 
elevating other portions of the working surface. The 
operation of this portion of the working surface is the 
same as has been described above. The pressure valves 
spray water ahead of the scrubbing teeth. These scrub 
bing teeth can then loosen dirt and oil which are drawn 
through passageways and guided by the following squee 
gee teeth into the openings through which the vacuum is 
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applied. In the event the window is wet, due to rain or 
Some other cause, or for final mop up operation, the 
cleaning head may be held so that the pressure valves 
do not contact the glass and clean up of the glass may 
then be performed expeditiously. 
The novel features that are considered characteristic 

of this invention are set forth with particularity in the 
appended claims. The invention itself both as to its or 
ganization and method of operation, as well as additional 
objects and advantages thereof, will best be understood 
from the following description, when read in connection 
with the accompanying drawings, in which: 
FIGURE 1 is a view of the working face of the em 

bodiment of the invention; 
FIGURE 2 is a cross-sectional view along the lines 

2-2 of FIGURE 1 illustrating the V-shape of the work 
ing face, as "well as the disposition of the scrubbing teeth 
and Squeegee teeth; 
FIGURE 3 is a rear view of the working face illustrat 

ing the compartmental construction thereof; 
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FIGURE 4 is a cross-sectional view of FIGURE 3 taken 
along the lines 4-4 illustrating a portion of the working 
face which contains only teeth; 
FIGURE 5 is a view in cross-section of FIGURE 3 

along the lines 5-5 and illustrates the appearance of 
the portion of the working head which contains the water 
pressure valve; 
FIGURE 6 is a view in cross-section of FIGURE 3 

taken along the lines 6-6 and it shows the portion of 
the working head which contains vacuum holes; 
FIGURE 7 is a view of the top of the embodiment of 

the invention showing its appearance when mounted in 
the handle; 
FIGURE 8 is a cross-sectional view along the lines 

8-8 of FIGURE 7 illustrating the manner of feeding 
water and vacuum to the working head through the han 
dle. 
FIGURE 9 is a view in cross-section along the lines 

9-9 which illustrates the construction of a pressure 
valve which may be employed for providing water in the 
embodiment of the invention; 
FIGURE 10 is a perspective view of a detail showing 

a load spring which is used for resiliently supporting the 
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working head; 
FIGURE 11 is a cross-sectional view of container 

apparatus used in conjunction with the embodiment of 
the invention for supplying water and vacuum thereto, 
and which may be mounted conveniently adjacent thereto; 
FIGURE 12 is a top view of the container shown in 

FIGURE 11; and 
FIGURE 13 is a cross-sectional view along the lines 

13-13 of FIGURE 12 illustrating the arrangement of 
the container for providing vacuum, water, and for receiv 
ing water which has been removed from a window. 

Reference will now be made to FIGURES 1 through 6 
of the drawings. FIGURE 1 is a view of the working 
surface 10 of the embodiment of the invention which, as 
may be seen in FIGURE 2, is a cross-sectional view along 
the lines 2-2 and is V-shaped. It should be understood 
that as may be seen in FIGURE 2, while the entire head 
may be made of resilient material, sufficient base material 
is provided so that the V shape is maintained in use, or 
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alternatively expressed, the cross-sectional shape is sub 
stantially nondeformable. There are four openings 12, 4, 
16, 8 spaced along the center line of the working Sur 
face it. These openings as may be seen in FIGURE 5, 
which is a cross-sectional view along the lines 5-5 of 
FIGURE 3, lead into a tubular cavity 20 which, as may 
be seen in FIGURE 9, holds a contact valve 22 which 
upon pressure on the pin 24, permits water to be squirted 
onto the cleaning Surface through the opening in the 
bottom of the tubular cavity 26. 

Adjacent either side of the center line defined by the 
aligned openings 12, 4, 6, 18 there is positioned a Set 
of scrubbing teeth respectively 26, 28, 30, 32, 34, 35. 
These scrubbing teeth are thick rubber ridges which are 
spaced from one another and are parallel to one another, 
and have, as may be seen in FIGURE 1 openings or inter 
ruptions such as 38, 40, spaced along the lengths thereof 
which permit the passage of water through the scrubbing 
teeth as the head is moved along a window surface. 

Adjacent either side of the scrubbing teeth are spaced, 
parallel, flexible squeegee teeth respectively 42, 44, 46, 
48, 50, 52. These squeegee teeth are more flexible than 
the scrubbing teeth, and serve the function of guiding the 
Water, dirt, and/or oil which may have been loosened by 
the scrubbing teeth, into openings respectively 54, 56, 
58, 60, 62, 64. As may be seen in FIGURES 3 and 6, 
which is a cross-sectional view along the lines 6-6 of 
FIGURE 3, these openings lead into a rectangular cavity 
66 which, as may be seen in FIGURE 8, connects to the 
inside of the handle 68 which operatively supports the 
cleaning head. As will also appear in subsequent descrip 
tion herein, a vacuum or lower than atmospheric pressure 
air source is connected to the interior of the handle 68 
and is applied to the window surface being cleaned 
through the respective openings 54 through 64. The 
Squeegee teeth 46 and 52 are on the outer edges of the 
cleaning surface. It may thus be seen that when the clean 
ing device is in use, the squeegee teeth 40, 42, 44 and 
46, or 48, 50 and 52, depending upon the direction of the 
stroke, are at the trailing edge of the cleaning device and 
serve to channel the mixture of water and dirt toward 
the vacuum openings which are within the squeegee teeth. 
FIGURE 4 which is a cross-sectional view along the 

lines 4-4 of FIGURE 3, is shown to complete the pre 
sentation of the appearance of the section 70 of that 
portion of the cleaning head within which there is neither 
a vacuum opening nor provision for holding the water 
pressure valves. 
FIGURE 7 is a view showing the back of the com 

pleted cleaning device wherein the working head is 
mounted in the handle 68. FIGURE 8 is a cross-sectional 
view along the lines 8-8 of FIGURE 7 which is taken 
through the handle 68. The handle 68 has a hollow tubu 
lar portion 68A and a head holding portion 68B which 
extends at right angles to the tubular portion 68A. The 
cleaning head is mounted, by any suitable means, within 
the opening in the head holding portion 68B. In order 
to insure flexibility of the working surface 10 when the 
cleaning head is applied to the curved portion of the 
windshield, so that the working surface may adapt or 
contour itself to such curved surfaces, there are provided 
a number of leaf springs respectively 70, 72, only two of 
which are shown in FIGURE 8. The shape of the leaf 
springs may be seen in FIGURE 10, which is an isometric 
view thereof. These springs are attached by means of 
screws to the interior of the head holding portion 68B 
of the handle 68, and the back edge of the working head 
abuts thereon. 
As may be seen in FIGURE 9, the contact water valve 

22 comprises a body 23, which is within the cavity 20. 
A pin 24 extends from the body 23 through the opening 
provided in the cavity 20 therefor. The opening is closed 
by the mechanism of a spring 25, which presses the body 
23 so that it seats at the opening end of the cavity 20 to 
close the hole therein. Pressure on the pin 24 pushes the 
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4. 
body 23 away from the opening in the cavity 20. This 
enables water to be ejected from the opening. The water 
comes from a source, as will be described subsequently 
herein, up through a water tube 74, which is within the 
opening 68A of the handle 63 to a manifold 76 which 
couples the tube 74 to four tubes 78, 89, 82, 84 which 
connect to each one of the tubular chambers 20. 
The handle 68 is substantially rigid. It connects to a 

flexible hose 86 which, as may be seen in FIGURE 11, 
has its other end coupled to a container 88. While the 
cleaning head, which has been described thus far, may 
be coupled to any suitable source of water and a vacuum, 
when it is to be used for the purpose of cleaning auto 
mobile windows, it will be appreciated that while the 
average service station does have a source of water at the 
location of the gasoline pumps, it does not have a vacuum 
source located there, nor does it have a facility for dis 
posing of the water which may be sucked up by the 
vacuum source when the windows of a car are cleaned. 
It should be further noted that any araringement which 
is provided for furnishing the vacuum to the cleaning 
device must avoid creating sparks or any other potential 
hazard at the location of the gasoline pumps. Accordingly, 
apparatus will be described which accomplishes this func 
tion. However, this is not to be construed as a limitation 
upon the invention since as indicated previously, a clean 
ing device may be used with any other suitable source of 
water and a vacuum. 
The container may be formed of any suitable plastic 

material. If desired, it may be mounted by means of 
brackets 90, 92 which are bolted to one side of the con 
tainer. These are slidably inserted upon mating holding 
fixtures 94, 96. Underneath the container 88 there is at 
tached a holding fixture 98 for the handle 68. This in 
cludes a bracket 100 which is suitably attached to the 
bottom of the container 88. The extending end of the 
bracket 100 has a pivotably attached holding arm 102 
thereto, which holding arm is also biased upwardly by a 
spring 104. The other end of the holding arm 02 is split 
into a forked portion 106 so that the handle 68 may be 
supported thereby. The spring biased holding arm 102, 
when the handle 68 is removed therefrom, holds open a 
contact valve mechanism 108. This mechanism includes 
a valve pin 10 which can close off air applied to a hose 
112 from the high pressure air supply usually found at the 
location of the gasoline pumps. When the handle is re 
moved from the arm 102, then the spring bias pushes up 
the valve pin 110 to enable air to be supplied through the 
air hose 112, which is connected to a hose 14 inside the 
housing 88, to a venturi arrangement 116. 
The high pressure air which rushes through the venturi 

arrangement 116 creates a low air pressure region ad 
jacent the nozzle of the venturi arrangement 116 thereby 
providing the vacuum source required for removing the 
cleansing water, dirt particles, oil, etc. which is contained 
in the cleansing water from the surface of the window 
being cleaned. This low pressure region extends through 
the load chamber 120 formed in the base of the container 
upwardly through a pipe 122 which has an air filter 124 
on the top thereof to prevent dirt particles from being 
Sucked through the pipe 122. A second internal chamber 
126 communicates with the top of the pipe 122. The walls 
thereof include the external walls of the housing 88 and 
a transverse partition wall 128. The chamber 126 com 
municates with one end of the hose 86 and thus the low 
pressure air or vacuum is applied through the handle 68 
to the vacuum openings in the cleaning head. The dirty 
water which is sucked up is caught in the chamber 126 
from where it can be emptied through an opening 127 
which is covered by a cap 129. 
A second chamber 130 is provided on the other side 

of the transverse wall 128. This chamber is filled with 
Water through an opening 132 for which a suitable cap 
133, as may be seen in FIGURE 12, is provided. The air 
under pressure which blows through the venturi 116 is 
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directed to a pipe 134 which, as may be seen in FIGURE 
11, applies this air under pressure to the chamber 30 
at the top thereof. This applies pressure to any water 
which is within the chamber whereby it can be supplied 
through the pipe 136, which is connected to the chamber 
130 at the bottom, to the pipe 74, and thence through the 
manifold 76 to the valves in the working head. It may 
therefore be seen that both water and vacuum are applied 
to the working head when the handle is lifted from the 
holding fixture therefor. Otherwise, the pin 110 cuts off 
the air being supplied from the hose 112 whereby both 
Vacuum and water are cut off. 
The embodiment of this invention provides a cleaning 

device with which there is no waste motion. It functions 
to clean a surface when the cleaning head is pushed away 
from the body of the operator, as well as when the clean 
ing head is pulled toward the body of the operator. When 
the head is pushed away, then the handle is tilted so that 
the half of the V surface of the cleaning head which is 
closest to the body of the operator is in contact with the 
glass surface. The water released by the contact valves 
washes the glass surface and the scrubbing teeth 32, 34, 
36 loosen the dirt, grime, etc. from the glass surface which 
is wetted by the water coming through the openings 12, 
14, 16, 18 which precede the scrubbing teeth. The vacuum 
obtained through the holes 54, 56, 58 cause the water 
to flow toward these holes. The squeegee teeth 48, 50, 
52 serve to channel the remaining water toward the 
vacuum openings. The squeegee teeth also serve to assist 
in drying the window surface. On the return stroke the 
head is tilted so that the portion thereof, including scrub 
bing teeth 26, 28, 30 and squeegee teeth 42, 44, 46, are 
in contact with the surface of the window. Here again, 
the water coming through the openings provided for them 
wets the glass in front of the scrubbing teeth whereby the 
Scrubbing teeth can more easily loosen the dirt and grime. 

In the event the window is wet by reason of rain or 
other causes, then the handle may be held so that the 
water contact valves are not actuated. The scrubbing 
teeth can then loosen the dirt and grime and the vacuum 
will remove the water from the surface of the glass leav 
ing it dry and clean. Furthermore, this arrangement can 
also be used to mop up any wet spots which remain, using 
only the vacuum and the squeegee teeth for this purpose. 
Because of the placement of the water contact valves at 
the center and highest portion of the cleaning head, either 
backside of the head can be used for the “dry mop' opera 
tion. The vacuum is still present, but the water is cut off. 
There has been accordingly described and shown here 

inabove a novel, useful and unique arrangement for the 
cleaning of windows. 
What is claimed is: 
1. A cleaning device comprising a cleaning head, a 

handle for holding said cleaning head, said cleaning head 
having a working surface with an elongated axis, said 
working surface having a substantially nondeformable V 
shaped cross-section in a plane at right angles to said 
elongated axis, with the apex of said V extending out 
wardly of said head, a plurality of water openings dis 
posed along the apex of said V, a plurality of resilient 
parallel spaced scrubbing teeth disposed on both sides of 
said plurality of water openings and extending in the 
long direction of said rectangularly shaped working sur 
face, a plurality of parallel spaced resilient squeegee 
teeth positioned adjacent said scrubbing teeth on the 
sides farthest away from said water openings, said squee 
gee teeth being parallel to said scrubbing teeth, and a 
plurality of vacuum openings in said head disposed in 
the region of said squeegee teeth communicating with 
said handle through said cleaning head. 

2. A cleaning device comprising a head having a sub 
stantially nondeformable shape, said head having a sub 
stantially elongated rectangular shape with a cross-section 
taken along one side of said rectangle being in the shape 
of a V with the apex of the V intersecting the center line 
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of said rectangle, a plurality of water openings through 
said head disposed spaced along said apex of said V, a 
plurality of resilient scrubbing teeth, said scrubbing teeth 
extending parallel to the center line of said rectangularly 
shaped working surface and being disposed on both 
sides of said water openings, a plurality of vacuum open 
ings in said cleaning head, said openings being disposed 
adjacent said scrubbing teeth, a plurality of spaced paral 
lel squeegee teeth extending parallel to said scrubbing 
teeth between said vacuum openings, said scrubbing teeth 
each having a plurality of openings to enable water flow 
therethrough to said vacuum openings, passage means 
connected to said vacuum openings for applying vacuum 
to said vacuum openings, passage means connected to said 
water openings for applying water to said water openings, 
and contact valve means positioned within said water 
openings to prevent the flow of water therefrom until 
said contact valve means have been brought into contact 
with a surface to be cleaned. 

3. A cleaning device comprising a head having a clean 
ing surface with a substantially V-shaped cross-section, 
the apex of said V coinciding substantially with the cen 
ter line of said cleaning surface, a plurality of spaced 
water openings in said head disposed along the apex of 
said V, a first and a second set of spaced parallel scrub 
bing teeth respectively disposed on either side of said 
water openings, each of the scrubbing teeth in said first 
and second sets of scrubbing teeth having interruptions 
therein for enabling water flow therethrough, a first and 
a second set of squeegee teeth being disposed on said 
cleaning surface respectively adjacent said first and sec 
ond set of scrubbing teeth, a first and a second set of 
vacuum holes extending through said cleaning head, said 
vacuum holes being disposed within and interrupting 
said respective first and second sets of squeegee teeth, said 
vacuum holes being disposed to communicate with the 
interruptions of said scrubbing teeth, handle means for 
holding said cleaning head, passage means extending 
through said handle means for applying lower than at 
mospheric pressure air through said handle to said 
vacuum holes, and passage means in said handle for 
applying water to said water openings through said 
handle. 

4. Apparatus for cleaning and drying the surface of a 
window comprising a cleaning head having two cleaning 
Surfaces thereon joined together at a center line, said 
two cleaning surfaces being slightly angled respective to 
one another to provide a V-shaped cross-section, ma 
terial means supporting said two cleaning surfaces to pro 
vide a substantially unyielding V-shaped cross section, 
each said cleaning surface having a plurality of parallel 
spaced resilient scrubbing teeth extending outwardly 
therefrom and parallel to said center line, a plurality of 
spaced resilient squeegee teeth parallel to and adjacent to 
Said scrubbing teeth, a plurality of vacuum openings 
through said cleaning surface and head interrupting said 
squeegee teeth, said scrubbing teeth having interruptions 
therein to enable the passage of water therethrough, a 
plurality of water openings through said cleaning head, 
said water openings being spaced along said center line, a 
contact valve in each one of said water openings, handle 
means for resiliently holding said resilient cleaning head, 
passage means for providing water through said handle 
means to said water openings, and passage means for pro 
viding vacuum through said handle means to said vacuum openings. 
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