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The present invention relates to apparatus for auto 
matically cleaning windows and, more particularly, to 
a mechanical window cleaning device of the type which 
can be permanently mounted on a window frame. 
Modern buildings, including office buildings as well 

as homes, are employing greater amounts of glass than 
ever before in order to gain the benefits of natural light 
ing. This innovation has been made possible, in part at 
least, due to stronger glass which allows larger panes 
to be employed and, in part, by the use of complete year 
round air conditioning systems in the buildings so that the 
heat transferred through the glass into the building is not 
as much of a limiting factor as has been true in the past. 
However, with the use of more glass in buildings, the 
problem of keeping it clean has been greatly multiplied 
until, at present, it is almost impossible to economically 
do so with manual labor, particularly on large office 
buildings where practically the total areas of the walls 
may be constructed of glass. Furthermore, air pollution 
has become a greater problem in recent years which 
means that windows must be cleaned more frequently, 
especially in highly industrial areas. 

Accordingly, it is one object of the present invention 
to provide an apparatus for automatically cleaning 
windows. 

It is another object of the present invention to pro 
vide a window cleaning device which is capable of lower 
ing the overall cost of cleaning windows, is capable of 
cleaning windows at any desired time, and eliminates the 
need for manual labor. 

In the preferred embodiment of the invention illus 
trated in the accompanying drawings, the apparatus of 
the invention is shown in its attached position on the 
outside of a conventional window frame and comprises 
essentially a spraying and wiper assembly that is mov 
able along a fixed track positioned at the sides of the 
window to perform a cleaning stroke and then a return 
stroke to a home position in readiness for the next cycle. 
In accordance with one aspect of the present invention, 
the assembly is biased toward the window pane by a 
suitable spring means and there is provided a novel latch 
mechanism for retaining the assembly against the action 
of the spring means in a withdrawn position away from 
the pane of the window structure except during the opera 
tive cleaning stroke of the apparatus. In other Words, the 
integral spraying and wiper elements are retained in a 
withdrawn or inoperative position until the device of the 
invention is actuated whereupon they are released into 
operative position; the sprayer being actuated and clean 
ing stroke performed by the wiper element. Then when 
the cleaning stroke is completed, the spraying operation 
is terminated, the assembly is latched in response to reach 
ing the lower limit of the window, and the assembly is 
again returned to the rest or home position in readiness 
for the next cleaning cycle. 

In accordance with other aspects of the invention, the 
spray manifold is mounted at the base of the wiper ele 
ment so as to be directed toward the window pane for 
spraying a cleaning liquid thereon directly in front of said 
wiper during the operative cleaning stroke and for adding 
strength and stability to the assembly. Further, as the 
cleaning assembly reaches the terminal end of the cleaning 
stroke, the spray manifold serves to rotate the assembly 
by acting upon special cam members for latching the 
Salc. 
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Another feature of the invention is concerned with 

the compact and sturdy arrangement of parts in a unit 
that can be easily attached to a conventional window 
frame. The spraying and wiper assembly is held in readi 
ness for each cleaning cycle at the top of the window 
where it is disposed under a laterally extending hood for 
protection from the weather. Also, the track upon which 
the cleaning mechanism is adapted to move during each 
cycle comprises a pair of rigid posts that are positioned 
at the sides of the window frame so that the full benefit 
of the window can be gained where the apparatus is in 
stalled. These rigid posts take the form of a box section 
with an indented side to accommodate and thus protect 
the operative run of the drive chain which translates the 
assembly back and forth on the track; said posts further 
advantageously forming the frame for the cleaning unit 
by connecting the protective hood at the top and the drip 
pan at the base or bottom of the unit in the preferred 
embodiment illustrated. 

it is an object of the present invention to provide a 
window cleaning apparatus for a conventional window 
wherein the cleaning element is latched and held in a 
withdrawn position at all times except during the opera 
tive cleaning stroke. 

It is a further object of the present invention to pro 
vide a mechanism for the purpose described which is re 
tained in readiness for immediate use without obstruct 
ing the window. 

It is another and more specific object of the present 
invention to provide a cleaning device having a spray 
ing and wiper assembly which is biased toward the 
window pane for greater cleaning efficiency and which 
is adapted to be latched in a withdrawn or inoperative 
position upon the return stroke to prevent wear, distor 
tion, and/or destructive vibration of the wiper element. 

It is an additional and related object of the present 
invention to provide a window cleaning device including a 
spraying and wiper assembly wherein said assembly is 
rotatably held on a pair of holder members that are adapt 
ed for movement along the window pane and wherein 
the assembly, including a flexible wiper, is tripped during 
the initial movement of the cleaning mechanism whereby 
the wiper is brought into pressure engagement with the 
window pane during the cleaning operation and is ro 
tated in the opposite direction at the end of the operative 
stroke to a withdrawn position to prevent deformation of 
the flexible wiper due to this pressurized engagement 
during the return stroke and long periods of inactivity 
at the home position. 

It is still a further object of the present invention to 
provide a window cleaning apparatus of the type de 
scribed wherein a flexible wiper element is combined with 
a high pressure fluid stream that acts on the window 
directly in front of the wiper element during the operative 
stroke. 

Still other objects and advantages of the present inven 
tion will become readily apparent to those skilled in this 
art from the following detailed description, wherein I 
have shown and described only the preferred embodiment 
of the invention, simply by way of illustration of the best 
mode contemplated by me of carrying out my invention. 
As will be realized, the invention is capable of other and 
different embodiments, and its several details are capable 
of modification in various obvious respects, all with 
out departing from the invention. Accordingly, the draw 
ings and description are to be regarded as illustrative in 
nature, and not as restrictive. 

In the drawings: 
FIGURE 1 is a plan view with certain parts broken 

away of the preferred embodiment of the window clean 
ing apparatus of the invention as viewed from the side 
of the window to which it is attached; 
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FIGURE 2 is a side elevational view looking in at 
the right of FIGURE 1; 
FIGURE 3 is a cross-sectional view taken along line 

3-3 of FIGURE 1; 
FIGURE 4 is a cross-sectional view of the spraying 

and wiper assembly taken along line 4-4 of FIGURE 3; 
FIGURE 5 is a cross-sectional view taken along line 

5-5 of FIGURE 3 showing the operating mechanism 
of the cleaning assembly; 
FIGURE. 5a is a cross-sectional view taken along the 

same line 5-5 of FIGURE 3 showing the cleaning assem 
bly in a position of the cleaning cycle different from that 
shown in FIGURE 5; 
FIGURE 5b is a cross-sectional view taken along the 

same line 5-5 of FIGURE 3 showing the spraying and 
wiper assembly at still another position during the cycle; 
and 
FIGURE 6 is a schematic diagram of a control circuit 

which may be utilized to control the operation of the ap 
paratus. 

With reference now specifically to FIGURES 1 and 2, 
there is shown a window cleaning unit 10 constructed 
in accordance with the teachings of the present invention 
which may be attached to a conventional window struc 
ture or frame 11 by any number of suitable fastening 
means 12, 13 at the ends of said window frame 11, re 
spectively. Suitably mounted within the window frame 
11 is a pane of glass or other transparent structure 24, 
and, for the purposes of illustration, it will be assumed 
that the cleaning assembly is mounted on the outside of 
said window frame 11 in a substantially vertical position 
although it is to be understood that the present invention 
is not to be limited to such uses since the same could be 
used, for example, on the inside of a window and/or could 
be mounted in a horizontal position, if desired. 
The cleaning device 10 comprises a spraying and wipe 

assembly, generally designated by the reference numeral 
20, which is adapted for reciprocating movement along 
the window pane 14 in an up and down direction as in 
dicated by the arrows in FIGURES 1 and 2. A pair of 
rigid upstanding posts 21, 22 form a track for movement 
of the spraying and wiper assembly 20 and are rigidly 
fixed at the top to an overhanging hood 23 and at the 
bottom to a drip pan 24 so as to form the main portion 
of the frame of the unit 10. As can be seen in FIGURE 
1, the track-forming posts 21, 22 are disposed along the 
sides of the window pane 14 so as not to obstruct the 
same, and, as will be seen later in detail, the spraying 
and Wiper assembly 20 is adapted to be positioned within 
the hood 23 in a rest or home position wherein it is pro 
tected from the weather. 
A drive means for causing the spraying and wiper 

assembly 20 to travel in the indicated path of movement 
includes, in the preferred embodiment illustrated, a motor 
26 driving an input shaft 27 journaled for rotation by 
block 27a through a suitable gear box 28. Fixed to the 
shaft 27 is a drive sprocket 29 that drives a drive chain 
30 extending along the right-hand side of the window pane 
14, as viewed in FIGURE 1. Disposed across the full 
length of the top of the window unit 10 under the pro 
tective hood 23 is a transfer shaft 31 which is journaled 
in end blocks 32, 33 and carries a drive sprocket 34 about 
which the drive chain 30 is trained in operative engage 
ment and a driven sprocket 35 at the opposite end of said 
shaft 31. The sprocket 35 serves to drive a second chain 
36 which is disposed along the left-hand side of the win 
dow structure 11 as viewed in FIGURE 1, said chain 
36 passing around an idler sprocket 37 journaled for 
rotation on a stub shaft 38 that is mounted by block 38a. 
As will presently be seen, one run of each of the chains 
30, 36 is attached to the spraying and wiper assembly 
20 at a selected point along its length so that upon actua 
tion of the drive means just described said Spraying and 
wiper assembly 20 moves in the indicated fashion. 
With reference now to FIGURES3 and 4, the specific 

construction of the spraying and wiper assembly 20 can 
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4 
be easily understood to include a longitudinally extend 
ing hinge rod 40 fixedly attached to a pair of sliding 
holders 41, 42 at enlarged end portions 43. 44. These end 
portions 43, 44 can be thus fixed to the sliding holders 
4, 42 in any suitable manner, such as by welding the 
same along the inside face, as illustrated in these figures. 
At the center of the hinge rod 40 is a hinged sleeve 45 
mounted thereon so as to be capable of rotative move 
ment about said rod 40 (note FIGURE 4). Fastened to 
the sleeve 45 is a wiper holder 46 having a removable 
wiper element W formed of rubber or the like and a 
Spray manifold 47, which are clustered in the manner 
shown in FIGURE 4 by weld material 48, or by any 
other manner of joining desired. It is understood that the 
spray manifold has a plurality of jet orifices 47a posi 
tioned along its length (only one of which is shown in 
FIGURE 4) for spraying cleaning liquid during the clean 
ing operation. Coil springs 49 are provided on both sides 
of the hinged sleeve 45 (FIGURE 3) with the ends of the 
springs working against the wiper holder 46 and the 
respective sliding holders 41, 42 to bias the described 
spraying and wiper assembly 20 toward the window pane 
14 (counterclockwise as viewed in FIGURE 4). 
As can be seen in FIGURE 3, the posts 21, 22 are 

shaped in the form of a box section and each has an 
indented side 50, 51, respectively, which greatly adds to 
the strength of the post so that these posts 21, 22 can 
be relied upon to form the main frame of the window 
cleaning unit 10. In addition, the indented sides 50, 51. 
Serve to accommodate the operative run of the chains 
30, 36, respectively, so that said chains 30, 36 are pro 
tected. The chains 30, 36 are provided with outwardly 
extending pins 52, 53, respectively, which extend through 
a suitably formed aperture in the respective slide holders 
41, 42 that embrace the posts 21, 22, respectively, to 
effect coupling of the spraying and washer assembly 
20 to the chains 30, 36. 
As mentioned above, the spray manifold 47 is sup 

plied with a suitable cleaning liquid, such as water, and 
to provide for this, there is a flexible feed hose 55 dis 
posed on the right-hand side of the unit 10 between 
the window frame 11 and the frame post 22 (note, in 
particular, FIGURES 2 and 3). A pump 56 is interposed 
in the feed hose 55 to provide the necessary pressure to 
the fluid as it is ejected from the orifices 47a of the 
Spray manifold 47. To allow for the necessary reciprocat 
ing movement of the spraying and washer assembly 20, 
the hose 55 is permitted to hang in a downwardly ex 
tending loop 57 as well illustrated in FIGURES 1 and 2. 

It will be remembered that one of the features of the 
window cleaning unit 10 of the present invention is con 
Cerned with maintaining the spraying and wiper assem 
bly 20 in a withdrawn position away from the window 
structure 11 at all times except during the operative 
cleaning stroke to prevent damage to the assembly 20, 
and, in particular, to allow the removable wiper element 
W to have a long service life. To do this, there is pro 
vided on the left-hand sliding holder 42 a latch arm 60 
which is pivotally mounted about a pin 61 and has a 
notch 62 formed in the lower edge thereof with which 
a latch pin 62a is adapted to mate to thereby retain the 
assembly 20 in the withdrawn or inoperative position. 
The arm 60 has an offset portion 63, as shown in FIG 
URE 3, with the terminal end of the arm 60 being posi 
tioned so as to engage a One-Way leaf spring catch 64 
when the Spraying and wiper assembly 20 moves in the 
indicated manner. The arm 60 is constantly urged in a 
clockwise direction around the pivot pin 61 by a spring 
member 65 so that the arm 60 is normally maintained 
in a horizontal position in abutting relationship with a 
stop 66 (see FIGURE 5). 
To explain the operation of the latching feature, assume 

that the required driving motion is being initiated so 
that the operative runs of the chains 30, 36 that engage 
the slide holders 41, 42 are moved in a downward di 
rection to thus cause the spraying and wiper assembly 
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20 to move downwardly, as indicated by the arrow in 
FIGURE 5. As this takes place, the latch arm 60 will 
be retained by the spring catch 64 so that the notch 62 
is lifted free of the latch pin 62a whereupon the spray 
ing and wiper assembly 20 is rotated in a clockwise direc 
tion by the springs 49 to effect engagement between the 
free end of the wiper W and the inner face of the window 
frame 11, as noted in the dotted line position of this 
figure. As the assembly 20 continues its downward move 
ment to the position shown in FIGURE 5a, the free 
end of the arm 60 has moved completely free of the leaf 
spring catch 64 so as once again to assume the normal 
horizontal position against the stop 66 and further at 
this point the wiper W has moved clear of the frame 11 
and has further rotated under the influence of the springs 
49 into operative wiping engagement with the Window 
pane 14. 

Just prior to this point, the spray manifold 47 re 
ceives cleaning liquid from actuation of the pump 56 
so that a high pressure spray S is directed just forward 
of the wiper element W to loosen the dirt on the window 
pane 14 being cleaned so that it can be carried away by 
the squeegee action of said wiper element W. It will be 
realized that since the spray manifold 47 is mounted 
directly in front of the wiper W, the best possible clean 
ing efficiency is thus obtained and, since the manifold 
47 is mounted for rotative movement with the wiper W, 
the jet spray S will be assured of being placed in the 
proper position at all times. As the wiper W moves down 
wardly the squeegee-like action causes the cleaning liquid 
to be deposited in the drip pan 24 and the same may be 
conveniently discharged through a drain pipe D (FIG 
URE 5b). 
At the conclusion of the cleaning stroke, the spraying 

and wiper assembly 20 is positioned at the bottom of the 
unit 10 within the drip pan 24 where said assembly 20 
is to be reset to the withdrawn position, illustrated in 
FIGURE 5b. This resetting operation is effected by a 
pair of cam members 70, 71 (FIGURE 1 and 3) mounted 
in the bottom of the drip pan 24 and having an opera 
tive face in the path of travel of the spray manifold 47 
as indicated in this figure. Thus, it will be realized that 
as the assembly 20 proceeds in its downward movement, 
it is rotated in a counterclockwise direction (note arrow 
in FIGURE 5b) about the hinge rod 40 so that the 
latch pin 62a is once again brought into engagement with 
the notch 62 to retain the assembly 20 in the illustrated 
position. 
A suitable electrical circuit for automatically cycling 

the described drive means for the spraying and wiper 
assembly 20 and for properly initiating the jet spray S, 
is illustrated in FIGURE 6 and includes a pair of elec 
trical supply lines 75, 76 which are interconnected with 
the drive motor 26 and the electric pump 56 in the manner 
illustrated in this diagram. To explain, the drive motor 
26 and the electric pump 56 are operated through a start 
switch 78 that is normally biased to an open position 
and a cut-out switch 79 which is normally biased to a 
closed position (dotted line position of FIGURE 5b). 
The electric pump 56 is further controlled in an on-off 
fashion by a suitable timer 80, which can be adjusted to 
suit particular needs but which is normally adjusted to 
initiate the jet spray S just prior to engagement of the 
wiper W with the window pane 14 and to terminate at 
the end of the cleaning cycle when the entire window 
pane 14 has been sprayed. 
To further control the motor 26, there is provided a 

reversing circuit 81 including a reversing switch 82, which 
is or may be of conventional design and therefore needs 
not be discussed in detail here. Suffice it to say that in the 
preferred embodiment illustrated, the reversing switch 82 
is of the waterproof type and is mounted on the cam mem 
ber 71, which, it will be remembered, performs the reset 
ting operation on the assembly 20. Accordingly, the feeler 
contact of the switch 82 is positioned to be engaged at 
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the proper time by the transverse support rod 40 after 
the assembly 20 has been rotated in the counterclockwise 
direction to the latched or reset position of FIGURE 5b, 
whereupon the reversing circuit 81 is actuated to cause 
the motor 26 to reverse and drive the assembly 20 up 
wardly toward the home position. It should be noted that 
the cut-off switch 79 is mounted on the post 22 (FIG 
URES 5 and 5a) so as to be adapted to be opened and 
held open by engagement by the slide 42 as the assembly 
20 reaches the upper limit of travel. When the circuit is 
thus broken the cleaning cycle of the apparatus has been 
completed and the spraying and wiper assembly 26 is 
held in the home position in readiness to again be oper 
ated by pressing and momentarily holding the start switch 
78 until the Switch 79 once again assumes the dotted line 
position of FIGURE 6. 

While in the preferred embodiment of the invention 
described above the posts 21, 22 take the form of a box 
section with the slidable wiper holders 41, 42 embracing 
the full periphery of said posts 21, 22, it should be under 
stood that in cases where the window upon which the 
unit 10 is mounted is particularly long it may be desir 
able to provide a still more rigid side frame. This can be 
done for example by making said posts 21, 22 in the form 
of rigid longitudinal plates and the wiper holders in the 
form of slide blocks adapted to slide along a track formed 
in the plates. Also, it is noted that while in the preferred 
embodiment the spraying and wiper assembly 26 is op 
erated by a motor 26, this operating function can be 
performed by other suitable means, such as a manually 
operated crank that extends to the inside of the window. 

Results and advantages of the apparatus of the present 
invention will now be apparent to those skilled in the 
art in that a completely automatic window cleaning unit 
has been provided which can be easily mounted on ex 
isting window frames for cleaning of the window pane as 
desired. Most importantly, the spraying and wiper assem 
bly 20 is designed to operate in an efficient manner with 
an operative stroke and a return stroke with the wiper 
W being held in a withdrawn position during the return 
stroke and during inactive periods at the home or rest 
position so that the cleaning device of the present inven 
tion can be expected to have a long life and maintain 
the cleaning efficiency that has heretofore been impossible. 

In this disclosisre, there is shown and described only 
the preferred embodiment of the invention, but, as afore 
mentioned, it is to be understood that the invention is 
capable of various changes or modifications within the 
Scope of the inventive concept as expressed by the ac 
companying claims. 

I claim: 
1. In a window cleaning device for operative attach 

ment to a window structure, the combination of a wiper 
element, rigid guide posts adjacent the sides of said 
window structure forming a track, holder means slidably 
engaging said track, means for pivotally mounting the 
ends of said wiper element on said holder means in op 
posed relationship to the pane of the window structure, 
spring means for biasing said wiper element towards said 
pane, drive means for moving said wiper element 
along said pane in an operative stroke and a return 
stroke, latch means for normally retaining said wiper 
element in a withdrawn position out of engagement with 
said pane, and means for releasing said latch means in 
response to the initial movement of said cleaning as 
sembly during said operative stroke whereby said wiper 
element is brought into cleaning position in engagement 
with said pane to perform the cleaning operation. 

2. The combination of claim 1 wherein said latch 
means includes an arm pivotally carried by said holder 
means and extending toward said window structure, said 
arm having a notch formed in one edge thereof, a pin 
extending from the adjacent end of said wiper for en 
gagement with said notch, means for rotating said arm 
away from said wiper element for releasing said pin from 
said notch at the beginning of the operative stroke of 
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said wiper, and means for rotating said wiper element 
toward said arm for resetting said pin in said notch at 
the end of said operative stroke. 

3. The combination of claim 2 wherein there is further 
provided a spray manifold attached to said wiper for 
pivotal movement therewith, said manifold being directed 
toward said pane for spraying a cleaning liquid thereon 
directly in front of said wiper during the operative 
stroke. 

4. The combination of claim 3 wherein said resetting 
means includes a cam member at the terminal end of said 
track in alignment with said manifold to rotate Said 
wiper element and said manifold in unison. 

5. The combination of claim wherein said rigid guide 
posts are formed in the shape of a box section having an 
indented portion along the inside thereof and wherein 
said drive means includes an endless chain, one run of 
said chain being disposed in the indented portion of said 
rigid post, and pin means connecting said chain to said 
holder means along Said one run. 

6. In a window cleaning device for operative attach 
ment to a window structure the combination of a wiper 
element, means mounting said wiper element for move 
ment along said window structure in opposed relation 
ship to the pane of the window structure, spring means 
for biasing said wiper element toward said pane, drive 
means for moving said wiper element along Said pane in 
an operative stroke and a return stroke, latch means for 
normally retaining said wiper element in a withdrawn po 
sition out of engagement with said pane, and means for 
releasing said latch means on said operative stroke where 
by said wiper element is brought into cleaning position 
in engagement with said pane to perform the cleaning 
operation. 

7. The combination of claim 6 wherein said mounting : 
means includes a track extending along the side of said 
window structure and holder means slidably engaging 
said track, and wherein said latch means includes an arm 
pivotally carried by said holder means and extending 
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arm for rotation in one direction, said arm having a notch 
formed in one edge thereof, a pin extending from the 
adjacent end of said wiper element for engagement with 
said notch to hold said wiper element in said withdrawn 
position, one-way means for rotating said arm in the 
opposite direction from said one direction at the beginning 
of the operative stroke of said wiper, and means for re 
Setting said pin in said notch at the end of said operative 
stroke. 

8. The combination of claim 7 wherein said drive 
means comprises a drive chain extending along the side 
of said window structure adjacent said holder means, 
means for attaching said holder means to one run of said 
chain, and reversible motor means for driving said chain. 

9. The combination of claim 7 wherein said one-way 
means comprises a spring element extending into the 
path of the terminal end of said arm to cause rotation of 
said arm in said opposite direction in response to the ini 
tial movement of said holder means during the operative 
stroke, said spring element being attached so as to be 
biased away from said terminal end of said arm during 
the return stroke. 

10. The combination of claim 6 wherein is further 
provided a spray manifold attached to said wiper for 
movement therewith, said manifold being directed to 
ward said pane for spraying a cleaning liquid thereon 
directly in front of said wiper during the operative stroke. 
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