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(571 ABSTRACT

As a car moves along a predetermined path through a
wash bay, it sequentially engages a pair of oppositely
rotating brushes centrally disposed in its path. Each
brush is suspended from a carriage which is axially
movable along an overhead boom. The booms are piv-
otally mounted at their inner ends on opposite sides of
the bay. The boom pivot axis is angularly oriented so
that the boom is urged by gravity to the starting posi-
tion with its outer free end inclined downwardly. Con-
tinued forward movement of the car swings the boom
forwardly from the starting position to a retracted po-
sition to a retracted position beside the car’s path.
Frictional resistance between the brush and car causes
the carriage to move axially towards the inner end of
the boom while gravity maintains the brush in traction
against the side of the car. As the car moves past the
retracted brush, gravity urges the boom towards the
starting position and the carriage is moved axially by
gravity towards the free end of the boom. A hydraulic
damper controls the rate at which the boom swings
back towards the starting position to insure proper
scrubbing of the rear of the car.

15 Claims, 8 Drawing Figures
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1
CAR WASHING APPARATUS

BACKGROUND OF THE INVENTION

This invention relates to car washing apparatus and,
more particularly, to wrap-around brush assemblies
therefor.

Automatic car washing apparatus typically employs
a pair of vertical rotary brushes, carried on an overhead
arm, which scrub the front, sides and back of the car.
The arms are positioned in sequential order on oppo-
site sides of a bay through which the car is driven or
moved by a conveyor. As the car passes through the
bay, the arms are moved so that each of the brushes
first scrub laterally and outwardly from the center of
the car, then longitudinally along the side, and finally
laterally and inwardly back to the center of the car.

Various means have been employed to provide a con-
trolled movement of the overhead arms. For example,
U.S. Pat. No. 3,350,733 describes a relatively elaborate
hydraulic system, including various valving and con-
trolling devices, for controlling the movement of the
arms. In addition to requiring a large area for installa-
tion, and being expensive to fabricate, devices of this
type require frequent maintenance and part replace-
ment because of the large number of moving parts. U.S.
Pat. No. 3,570,034 describes an arrangement of
springs, pulleys and weights for controlling the move-
ment of the arms. Although having fewer moving parts,
devices of this type require considerable supporting
structure, making installation relatively expensive. U.S.
Pat. No. 3,626,537 describes the use of articulated
arms which are operated by gravity. Devices of this
type are considerably less complex in the other two dis-
cussed above; however, several moving components
are still required.

SUMMARY OF THE INVENTION

The primary object of this invention is to provide a
car washing apparatus having a simplified wrap-around
brush assembly which can be controlled with a mini-
mum of moving parts and, thus, has reduced fabrica-
tion and maintenance costs.
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Another object of this invention is to provide such a

brush assembly which requires a relatively small space
for installation and operation.

The car washing apparatus of this invention includes
an overhead boom pivoted at its inner end about a fixed
pivot axis positioned at one side of the car’s path. In the
starting position, the boom extends transversely of this
car’s path, preferably at about a 45° angle to the path
in the forward direction, and is pivotable from this
starting position to a retracted position generally paral-
lel to the car’s path. A carriage, from which a vertical
rotary brush is suspended, is axially movable along the
boom. The boom is inclined downwardly toward its
outer free end so that the carriage is biased by gravity
towards a neutral position, disposed substantially in the
center of the car’s path when the boom is in the starting
position. The pivot axis for the boom is arranged at a
slight angle to the vertical to provide this incline and to
provide a gravity bias urging the boom toward the start-
ing position.

As a car moves along its predetermined path, it con-
tacts the brush and swings the free end of the boom
toward the retracted position. The frictional resistance
between the rotating brush and the car provides the
necessary traction to obtain the desired scrubbing ac-
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2

tion along the front of the car. As the car advances, this
frictional resistance causes the carriage to move axially
along the boom thereby moving the brush rearwardly
along the side of the car. As the rear corner of the car
moves past the brush, the boom is urged by gravity to
swing toward the starting position, enabling the car-
riage to be moved by gravity toward the neutral posi-
tion so that the brush scrubs the rear of the car. Prefer-
ably, control means is provided to control the rate at
which the boom returns toward the starting position so
that a substantially constant force is maintained be-
tween the brush and the car. A spring loaded carriage
stop menas can be provided on the outer end of the
boom which permits the carriage to be released a pre-
determined distance past the neutral position, in the
event the brush engages a larger than normal projec-
tion on the front of the car.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of the wrap-around brush
assembly of this invention, shown in the normally ex-
tended and retracted positions.

FIG. 2 is a side elevational view of the brush assembly
of FIG. 1.

FIG. 3 is a fragmentary, detailed view taken along the
plane designated 3—3 in FIG. 2.

FIGS. 4-8 are diagrammatic plan views of the brush
assemblies illustrating their different positions as a car
moves through the wash bay.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The car washing apparatus of this invention includes
a pair of oppositely rotating, wrap-around brush assem-
blies which brush the right and left sides of a car as it
moves along the predetermined path through a wash
bay. The car is either moved through the bay by a con-
ventional conveyor means or driven through, with the
wheels being guided in wheel guides in a conventional
manner. The two wrap-around brush assemblies, which
are located sequentially on opposite sides of the bay,
are arranged in substantially the same manner. There-
fore, only the brush assembly located on the left side of
the automobile (i.e. the driver’s side) is illustrated in
detail in FIGS. 1-3.

Referring to FIGS. 1 and 2, each wrap-around brush
assembly 10 includes an overhead boom 12 mounted
on a vertical standard 14 located at the side of the wash
bay. Boom 12 carries carriage 16, which is axially mov-
able along the boom and from which a rotary vertical
brush 18 is suspended. As shown in dashed lines in FIG.
1, boom 12 extends transversely of the washing bay at
a 45° angle to the path of the car (designated by arrow
20) when in the starting position shown by dashed lines
in FIG. 1. Carraige 16 is biased (by gravity as explained
below) to neutral position on the outer end of boom 12,
disposing brush 18 centrally in path 20.

Carriage 16 has a plurality of rollers 22, 24, 26 which
engage and roll along the top, bottom and sides of the
boom, respectively. These rollers are arranged to hold
the carriage captive against the rocking forces imposed
thereon when a car strikes brush 18 as it moves through
the washing bay. These rollers are mounted on concen-
tric shafts, which are adjustably mounted on the car-
riage so that the rollers can be adjusted into and away
from engagement with the boom. Thus, the rollers can
be adjusted to obtain good rolling engagement with the
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boom at the time of initial installation of the carriage
and during use as the rollers wear. The inward move-
ment of carriage 16 along boom 12 is limited by spring-
loaded stop pin 28 which extends transversely through
slots 29 provided in the sides of the boom near the
inner end thereof. The outward movement of carriage
16 along boom 12 is limited by a spring-loaded stop pin
30, which extends transversely through slots 32 pro-
vided in the sides of the boom near the outer end
thereof.

Brush 18 is mounted on a vertical drive shaft 36,
which is driven by hydraulic motor 38. Brush 18 is of
conventional design having flexible bristles which are
flailed outwardly by centrifugal force to impinge on
and wipe the car body with a scrubbing action. The
brush of the assembly located on the driver’s side of the
automobile (the one shown in FIGS. 1 and 2) rotates
in a counterclockwise direction, while the brush of the
assembly located on the passenger side of the automo-
bile rotates in a clockwise direction. Motor 38 is con-
nected to a source of hydraulic fluid (not shown) by
hoses 40 and 42. If desired, motor 38 can be a conven-
tional electric motor, in which case an electrical cable
(connected to a suitable source of electrical power) is
used in place of hydraulic hoses 40 and 42. Detergent
is sprayed onto brush 18 by nozzle 43, the upper end
of which is mounted on carriage 16. Detergent is sup-
plied to nozzle 43 by hose 44. The outlet head of nozzle
is preferably adjustable so that detergent can be
sprayed onto the brush, directly onto the car, or both.

Boom 12 has a vertical shaft 46 located near its inner
end which acts as its pivot axis. The upper and lower
ends of shaft 46 are journaled in self-aligning, anti-
friction bearing 48 and 50, respectively. Bearings 48,
50 are mounted to the outer ends of horizontal arms 52
and 54, respectively, which are located on the top por-
tion of support standard 14. Arms 52 and 54 are posi-
tioned generally parallel to the longitudinal axis of car
path 20. These arms extend outwardly from vertical
standard 14 so that brush 18 will not strike the vertical
standard when carriage 16 is moved against stop pin
28. Upper bearing 48 is bolted to end plate 56 on upper
arm 52 and lower bearing 50 is bolted to end plate 58
on lower arm 54.

As shown in FIG. 3, lower end plate 50 has elongated
slots 60 through which the lower bearing mounting
bolts are installed. Slots 60 permit lower bearing 50 to
be shifted transversely to the right with respect to the
upper bearing 48 (as viewed in FIG. 3) so that the lon-
gitudinal axis of shaft 46 is at a small angle to the verti-
cal (e.g. about 4.5 degrees). With shaft 46 so oriented,
the longitudinal axis of boom 12 is substantially hori-
zontal, when it is in a retracted position, generally par-
allel to path 20 (shown by the solid lines in FIG. 1). The
boom inclines downwardly toward its outer-free end in
the starting position. Lower bearing 50 is adjusted to
provide boom 12 with a sufficient incline so that car-
riage 16 is moved by gravity toward the neutral posi-
tion, as the boom swings from the retracted position
towards the starting position. Also, this angular orienta-
tion of the boom pivot axis creates a gravity bias urging
the boom toward the starting position.

As shown in FIG. 3, shaft 46 is preferably arranged
to extend through the boom at a slight angle to the ver-
tical. When so arranged, the transverse axis of the
boom remains substantially parallel with the floor to it
swings back and forth. This permits the carriage to roll
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4

freely on the boom and provides uniform wearing of
the rollers and the boom surface because of the uni-
form bearing load of the carriage on the boom. Also,
the vertical axis of the brush is maintained substantially
perpendicular and generally parallel to the side of the
car, thereby producing a uniform scrubbing action. If
shaft 46 is arranged vertically, the surfaces of the boom
are tilted and the carriage is slightly cocked from the
vertical. The resultant unbalanced bearing load inhibits
carriage movement to some degree and causes non-
uniform wearing of the rollers and the surfaces of the
boom.

A vertical plate 62 is mounted on the bay side of arms
52 and 54. Rods 64 extends through an opening in plate
62 and has a rod end bearing 66 at one end which is
pivotally mounted on the inner end of boom 12 via pin
68. Boom 12 is partially biased to the starting position
by coil spring 70, which is guided on one end of rod 64
and bears against one side of plate 62, and coil spring
72, which is held on the opposite end of rod 64 by re-
tainer 74 and bears against the otherside of plate 62.

A conventional hydraulic cylinder motion damper
76, connected between boom 12 and plate 62, controls
the rate in which the boom swings back to the starting
position during the brushing operation. Damper 76 has
conventional fluid flow control means which provides
substantially unrestricted flow during extension of the
piston rod 72 (as the boom swings towards the re-
tracted position) and restricts the fluid flow to control
the retraction rate of the piston rod (as the boom is
swung back toward the starting position). Outrigger
bracket 80, mounted on and depending outwardly from
the side of boom 12, holds hydraulic hoses 40, 42 and
detergent supply hose 44 away from the brush so they
do not become entangled therewith as the carriage
travels back and forth on the boom during the brushing
operation.

As mentioned above, the wrap-around brush assem-
blies are located on opposite sides of the washing bay
and are situated so they are engaged sequentially by a
car moving through the bay. As shown in FIGS. 4-8, the
assemblies are positioned so that car 82 first contacts
assembly 10A located on the driver’s side. Upon initial
contact by car 82, brush 18, driven counterclockwise
by motor 38, commences scrubbing the front of the au-
tomobile. The brush moves from the center toward the
left front corner, as boom 12 is swung toward the re-
tracted position by the forward movement of car 82. As
the left front corner of the car moves past the brush
(with the boom in the retracted position), spring-
loaded stop pin 30 allows carriage 16 to move further
toward the outer end of the boom, in the event the
brush encounters a larger-than-normal projection, such
as a protruding headlight or the like.

As the boom swings to the retracted position, spring
70 is compressed to accept the thrust and prevents the
brush from bouncing, thereby insuring the brush does
not miss scrubbing a portion of the front fender. After
the left front corner of the car has advanced past the
brush, the frictional resistance between the rotating
brush and the car tends to move carriage 16 axially
along boom 12 toward its inner end as shown in FIG.
5. Spring-loaded stop 28 limits the inward movement of
the carriage with its spring absorbing the thrust of the
carriage. The combination of the gravity bias on the
boom produced by its non-vertical pivot axis, and the
biasing force of spring 70 maintains the brush against
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the side of the automobile with sufficient traction to
provide the desired scrubbing action as the car ad-
vances.

By the time the left rear corner of car 82 advances
past the retracted brush, boom 12 has been urged by
gravity generally to its starting position as shown in
FIG. 6. The rate at which the boom returns toward the
starting position is controlled by motion damper 76 so
that substantially uniform and constant pressure is
maintained between the brush and the car. Carriage 16
is then moved toward its neutral position by the combi-
nation of gravity and the frictional resistance between
the brush and the car as shown in FIG. 7. Spring 72 pre-
vents the brush from bouncing away from the rear of
the car as the carriage travels toward the neutral posi-
tion. Spring 72 also compresses to allow the brush to go
past the center of the automobile. Upon decompres-
sion, spring 72 repositions the boom to the starting po-
sition so a portion of the rear of the car is rescrubbed.

When car 82 reaches the position shown in FIG. 7,
the brush of assembly 10B is engaged. The brush,
driven clockwise by motor 38, commences scrubbing
the right side of the car in the same manner as de-
scribed above. In a practice, the relative location of the
brush assemblies dlong the wash bay can be closer to-
gether, so that brush assembly 10B is engaged and com-
mences scrubbing the car prior to reaching the position
shown in FIG. 7. Assemblies 10A and 10B are prefera-
bly arranged so the brushes extend slightly past the cen-
ter of path 20, when in the starting position. This pro-
vides some overlap of scrubbing and insures complete
coverage.

From the above description, it can be appreciated
that the car washing apparatus of this invention is ar-
ranged so that movement of the wrap-around brush is
controlled with a minimum of moving parts. The pri-
mary motivation of the brush is provided by the trac-
tion of the brush itself and by gravity, which maintains
the brush in traction against the car body, returns the
boom to its starting position, and returns the carriage
to its neutral position. Thus, the need for elaborate, ex-
pensive and high maintenance controls is not required
to attain satisfactory brush operation and assure the
brush closely follows the contour of the car. The free
standing unit, although sturdy in construction, does not
require a structural housing and is economical to fabri-
cate. Furthermore, minimum space is required to ac-
commodate movement of the overhead arm.

As will be readily apparent to those skilled in the art,
upon reading the above detailed description of a pre-
ferred embodiment of this invention, various modifica-
tions and alterations can be made thereto without de-
parting from the spirit and scope thereof.

I claim:

1. Car washing apparatus for scrubbing the front, one
side, and rear of a car body as it moves along a prede-
termined path comprising:

an overhead boom pivoted at its inner end about a

fixed axis positioned at one side of said path and

having an outer free end, said boom extending
transversely of the path and inclining downwardly
towards its free end when in a starting position and
being pivotable between the starting position and
a retracted position generally parallel to the path;

biasing means for biasing said boom toward the start-
ing position;
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6

a carriage axially movable along said boom, said car-
riage being biased by gravity toward a neutral posi-
tion near the free end of said boom and disposed
substantially centrally in the path;

a rotary vertical brush suspended from said carriage;
and

means for rotating said brush in a direction such that,
upon being contacted by a car moving along the
path, the contact between said rotating brush and
the car causes the free end of said boom to swing
forwardly toward the retracted position until said
brush reaches the front comner of the car, then
moves said carriage axially along said boom with
said brush moving rearwardly along the side of the
car toward the rear corner thereof as said biasing
means urges said boom to swing toward the starting
position, and after the rear corner of the car moves
past said brush, said carriage is moved by gravity
axially back along said boom toward the neutral
position with said brush moving along the rear of
the car.

2. The car washing apparatus according to claim 1
wherein said biasing means includes means for posi-
tioning the pivot axis, so the pivot axis is displaced from
the perpendicular outwardly from the car at its lower
end to provide the downward incline of said boom
when said boom is in the starting position, and to pro-
vide a gravity bias urging said boom toward the starting
position.

3. The car washing apparatus according to claim 2
wherein said boom has a transverse axis and a carriage
support surface means thereon, and said carriage has a
roller means therein in engagement with said carriage
support surface means, said displaced pivot axis of said
boom positioned with respect to the transverse axis of
said boom so as to provide a uniform bearing load be-
tween said roller means and said carriage support sur-
face means to thereby provide uniform wearing of said
roller means and said carriage support surface means.

4. The car washing apparatus according to claim 3
wherein said positioning means includes a laterally
shiftable journal means carrying the pivot axis.

5. The car washing apparatus according to claim 4
including a support means positioned at one side of the
path and carrying said journal means, said journal
means mounted on said support means so that the lon-
gitudinal axis of said boom is substantially horizontal
when in the retracted position.

6. The car washing apparatus according to claim 1
including control means which permits substantially
free movement of said boom toward the retracted posi-
tion and controls the rate at which said boom swings
back toward the starting position from the retracted
position, so that a substantially constant force is main-
tained between said brush and the car.

7. The car washing apparatus according to claim 6
wherein said control means includes a fluid cylinder
connected to said boom, said cylinder including a pis-
ton and a fluid control means which controls fluid flow
to one side of said piston so it can move freely in one
direction as said boom moves toward the retracted po-
sition and limits fluid flow to the other side of said pis-
ton so it moves at a controlled rate in the opposite di-
rection as said boom swings back toward the starting
position.

8. The car washing apparatus according to claim 1
including a vertical standard positioned at one side of
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said path and carrying the pivot axis and wherein said
biasing means includes
a vertical plate mounted on said standard;
a rod means slidably extending through an opening in
said plate and including a first end pivotally

mounted to the inner end portion of said boom and -

a second end extending through the opening;

a first spring means carried on a first end of said rod
means which bears against one side of said plate
and is compressed as said boom moves towards the
retracted position; and

a second spring carried on a second end of said rod
means which bears against the opposite side of said
plate and is compressed as said boom swings back
past the starting position.

9. The car washing apparatus according to claim 3
wherein said boom is disposed forwardly in the direc-
tion of the car movement at an angle of approximately
45° to the path when in the starting position.

10. The car washing apparatus according to claim 1
including

a spring-loaded carriage stop means positioned near
the outer end of said boom which is normally en-
gaged by said carriage when in the neutral position
for permitting said carriage to move axially along
said boom a predetermined distance from the neu-
tral position in the event said brush engages a
larger than normal projection on the front of the
car.

11. Car washing apparatus for scrubbing the front,
one side and rear of a car body as it moves along a pre-
determined path comprising:

a support means positioned at one side of the path;

an overhead boom pivoted at its inner end about a
fixed axis carried by said support means and having
a free outer end, said boom extending transversely
of the path and inclining downwardly towards its
free end when in a starting position and being
pivotable between the starting position and a re-
tracted position generally parallel to the path;

means for positioning said pivot axis with its lower
end displaced from the perpendicular outwardly
from the car to provide the downward incline of
said boom and to provide a gravity bias urging said
boom toward the starting position;

a carriage axially movable along said boom, said car-
riage being biased by gravity towards a neutral po-
sition near the free end of said boom and disposed
substantially centrally in the path;
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8

a rotary vertical brush suspended from said carriage;

and

means for rotating said brush in a direction such that,

upon being contacted by a car moving along the
path, the contact between said rotating brush and
the car causes the free end of said boom to swing
forwardly towards the retracted position until said
brush reaches the front corner of the car, then
moves said carriage axially along said boom with
said brush moving rearwardly along the side of the
car towards the rear corner thereof as said boom is
urged by the gravity bias toward the starting posi-
tion, after the rear corner of the car moves past
said brush, said carriage is moved by gravity axially
back along said boom toward the neutral position
with said brush moving along the rear of the car.

12. The car washing apparatus according to claim 11
wherein said boom has a transverse axis and a carriage
support surface means thereon, and said carriage has
roller means thereon in engagement with said carriage
support surface means, said displaced pivot axis of said
boom positioned with respect to the transverse axis of
said boom so as to provide a uniform bearing load be-
tween said roller means and said carriage support sur-
face means to thereby provide uniform wearing of said
roller means and said carriage support surface means.

13. The car washing apparatus according to claim 12
including

a spring-loaded carriage stop means positioned near

the outer end of said boom which is normally en-
gaged by said carriage when in the neutral position
and permits said carriage to move outwardly along
said boom a predetermined distance from the neu-
tral position in the event said brush engages a
larger than normal projection on the front of the
car.

14. The car washing apparatus according to claim 11
wherein said boom is disposed forwardly in the direc-
tion of the car movement at an angle of approximately
45° to the path when in the starting position.

15. The car washing apparatus according to claim 14
including control means which permits substantially
free movement of said boom towards the retracted po-
sition and controls the rate at which said boom swings
back towards the starting position from the retracted
position so that a substantially constant force is main-

tained between said brush and the car.
* * * * *




