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MEANS FOR REMOVING DEBRIS FROM THE
CLEANING FLUID
Emil Zadron and Alton S. Kenmonth, Los Angeles, Calif.,
assignors to Jet-Clean Co., a limited partnership (of
‘California), Los Angeles, Calif.
Filed Sept. 30, 1966, Ser. No. 583,184
Int. Cl. B08b 3/02

U.S. CL 134—104 5 Claims

ABSTRACT OF THE DISCLOSURE

A jet cleaning apparatus having a cleaning chamber
and a sloping wall positioned directly beneath the clean-
ing chamber. The uppermost zone of the sloping wall is
imperforate so that cleaning fluid falling thereon flushes
material removed from an article being cleaned onto a
filter comprising the lowermost zone of the sloping wall.
Most of the cleaning fluid and fine sediment return to a
reservoir below the sloping wall through this filter, larger
particles and the remainder of the cleaning fluid passing
over the lower edge of the filter means into a debris trap.
The trap is provided on the side thereof opposite the lower
edge of the first-mentioned filter with a second filter slop-
ing upwardly from the bottom of the trap, the remainder
of the cleaning fluid returning through the reservoir
through this second filter.

————— R — e

Background of invention

This invention relates to a means for cleaning objects.
More particularly, the present invention relates to a means
for cleaning irregularly shaped objects, such as engine
blocks. Apparatus is provided which is particularly adapt-
ed for the cleaning of engine blocks and the components
thereof, but it should be understood that other objects
can also be cleaned with such apparatus. For example,
carburetors, crankshafts, cam shafts, connecting rods, oil
pans, valve covers, plates, castings, and other workpieces
can also be cleaned with the apparatus provided by this
invention.

The apparatus of the present invention in an exemplary
embodiment is principally characterized by a housing into
which the objects to be cleaned are placed. A wheeled
carriage, rollable along a track, is provided so that large
or heavy objects may be easily positioned within the
housing. One or more oscillating headers equipped with
nozzles are provided in the housing and the nozzles jet
heated cleaning solution upon the object or objects to be
cleaned, the objects being rotated on a spoked ring while
being cleaned. The cleaning solution is stored in a tank
or reservoir to which it is returned after striking the ob-
ject or objects being cleaned, and thereafter the solution
is recirculated to the headers. Successive objects may be
cleaned with the recirculated solution.

Summary and objects of invention

One important feature and distinct advantage of this
invention is that a screen or filter is carried by the
reservoir for efficiently filtering the cleaning solution
which is being returned to the reservoir after impinging
upon the object being cleaned. The screen or filter traps
larger particles of dirt and other debris on the top thereof,
while allowing liquid and smaller particles of debris to
pass readily therethrough. Preferably, the screen or filter
is positioned in an oblique or slanted plane, the slanted
screen providing a substantial measure of self-cleaning
action. The screen is preferably not immersed in the cir-
culating cleaning solution in the reservoir, and thus does
not tend to readily plug up. The filter should preferably
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cover the entire opening or drain which serves as a port
for the return to the reservoir of cleaning solution which
has been jetted through the nozzles in the headers.

Another important feature of the invention is that
cleaning the reservoir of debris is simply and efficiently
accomplished. For example, the operator can merely at-
tach a hook used to hoist motor blocks and baskets to
a handle on the reservoir, then tilt the tank or reservoir
and allow the spent cleaning solution to run-out of the
tank. A slanted screen carried by the tilted side of the
reservoir is preferably provided, so that the cleaning solu-
tion passes through the screen, and the debris which
thereafter remains in the reservoir is practically dry and
can be easily removed and disposed of.

In addition to the foregoing features, the present in-
vention provides other important improvements over the
prior art and overcomes many difficulties which are in-
herent in the cleaning of irregularly shaped objects such
as engine blocks. For example, engine blocks contain
many cavities which are difficult to clean by conventional
cleaning devices, particularly without continuous ad-
justment thereof. Thorough cleaning of engine blocks is
made still more difficult by the many different kinds of
foreign matter which may be adhered thereto, such as
carbon deposits, baked-on engine oil varnish, paint,
grease, sand, and ordinary road dirt, and the like. Thus,
an engine block cleaning device should be capable of re-
moving most or all of the foregoing debris. Such a device
is provided by this invention.

Another problem is presented by certain cleaning fluids
which are effective to remove at least some of said debris
but which when mingled with oil and greases often form,
a soap and tend to foam, thereby making them more
difficult or impossible to pump under pressure to the
spray nozzles of the cleaning device. The present inven-
tion overcomes the foregoing problem.

Yet another difficulty which is solved by this inven-
vention is in the handling of heavy objects during the
cleaning operation.

Thus, it is a primary object of this invention to pro-
vide a cleaning apparatus which will automatically clean
an irregularly shaped object, such as an engine block,
without manual adjustment of the components of the
apparatus, Handling of heavy objects being cleaned,
other than loading and unloading them from the cleaning
apparatus, is eliminated.

A further object of ths invention is to provide a clean-
ing apparatus which will thoroughly remove most or all
of the above-noted deposits frequently found on engine
blocks.

A further object of the invention is to provide a

cleaning apparatus which will clean irregularly shaped

objects much more rapidly than was possible heretofore.

‘Another object of this invention is to provide a clean-
ing apparatus which will rapidly and automatically clean
all parts of an irregularly shaped object by causing jets
of cleaning fluid to impinge against the object at varying
angles and in overlapping paths.

A further object of this invention is to provide a clean-
ing apparatus which will impinge at least one jet of clean-
ing fluid against an irregularly shaped object along a line
inclined with respect to a horizontal plane, and oscillate
such jet through an arc along a path inclined with respect
to the horizoatal plane, and provide at least one revolu-
tion of relative rotation between the jet and the irregu-
larly shaped object.

A further object is to utilize in the cleaning apparatus
a generally vertical header having a plurality of nozzles
secured thereto, at least some of the nozzles having axes
which are inclined relative to a horizontal plane. By oscil-
lating the header while rotating the irregularly shaped
object the cleaning fluid is caused to- impinge against the
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object at varying angles and in overlapping paths so as to
assure that substantially all portions of the object, in-
cluding cavities therein, will be contacted and cleaned
by the cleaning fluid.

A further object of this invention is to provide an engine
block cleaning apparatus in which the forces exerted
by high pressure oscillating streams of cleaning fluid
against the engine block are substantially balanced. More
particularly, the forces may be balanced, to some extent,
by providing first and second rotatable headers on op-
posite sides of the engine block and a plurality of nozzles
on each of the headers. By inciining some of the nozzles
so that the fluid streams emitted by the nozzles of one of
the headers generally oppose those emitted by the nozzles
on the other of said headers, some force-balancing is
produced. By oscillating the headers through a limited arc
so that when the first header rotates in a clockwise direc-
tion, the second header rotates in a counterclockwise di-
rection, and vice versa, additional force-balancing occurs.
By use of such force-balancing means, the lateral forces
acting on the engine block have a negligible effect on the
relatively heavy block. Without such force-balancing, it
could be necessary to anchor the engine block securely to
a support member to prevent it from being moved or
tipped within the cleaning apparatus, and additional driv-
ing force would be required to rotate the block.

The cleaning fluid generally used to clean engine blocks
is a hot caustic material. Frequently, much of the foreign
matter removed from the engine block is in the form of
oil or grease deposits. In this invention the hot caustic
is sprayed against the engine block to remove the oily
deposits (and particles of debris) and then the mixture of
hot caustic and the grease and oils, or a portion thereof,
and particles which have been removed, are fed onto an
obliquely extending filter. As the mixture passes on, over,
and through the filter, the larger particles of debris, such
as relatively large metal particles, are trapped on the up-
per surface of the filter and the relatively smaller par-
ticles are permitfted to pass through the filter, together
with at least a portion of the remaining mixture, and
thereafter into the reservoir.

The obliquely extending filter to a large extent has a
self-cleaning action, since it is slanted and the debris
thereon tends as it accumulates to move down the in-
clined filter. At the lower end of the inclined filter means
can be provided for accumulating the large particles, such
as by providing a basin-like member, one side of which
is provided with a second obliquely extending filter, the
two filters being preferably inclined toward each other.

A further object, therefore, is to provide a self-cleaning
obliquely-extending filter such as the one described above.

A further object is to provide a second obliquely-ex-
tending filter such as the one described above.

Distinct advantages are provided by this invention in
the preferred embodiment of using two such filters. For
example, the larger particles can be accumulated in the
basin-like member and readily removed. The screens, if
required, may be readily removed or replaced. In addi-
tion, when it becomes necessary to discharge spent clean-
ing fluid from the reservoir, to clean the reservoir, and
to replace the spent cleaning fluid with fresh cleaning
fluid, the reservoir can be merely tipped in the direction
of the second filter and the spent cleaning fluid permitted
to flow from the reservoir through the second filter. Upon
removal of the second filter the debris remaining in the
reservoir can be easily removed. The debris will generally
be practically dry and easily disposed of.

Upon recirculating cleaning fluid which has been jetted
against a workpiece and has been returned to the reservoir
for recirculation to a jet spray means, a serious problem
arises in the reservoir when the caustic cleaning fluid con-
tacts and is mixed with the oil and grease deposits re-
moved from the workpiece. Such contact produces a soap
which forms a foam in the reservoir and which, if un-
controlled, may overflow the reservoir and may also cause
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a pump used for recirculating the fluid to cavitate. Fur-
ther, it is desirable to heat the caustic material in the
chamber thereby further aggravating the pump cavitation
problem.

Accordingly, another object of this invention is to re-
duce the foaming of the cleaning fluid by dispersing the
small particles of debris, described above, throughout
the cleaning fluid. Thus, rather than letting the smaller
particles settle to the bottom of the reservoir, it is desirable
to agitate the fluid and disperse the smaller particles
throughout the fluid. It has been found that such disper-
sion of the smaller particles eliminates the foaming
problem.

A particular object of this invention is to eliminate the
foaming of the cleaning fluid by disposing a perforated
pipe within the reservoir and connecting the pipe to re-
circulate a portion of the cleaning mixture to the reservoir
to hydraulically agitate the fluid contained therein. In
addition to eliminating the foaming problem, such agita-
tion disperses the small particulate matter throughout
the cleaning fluid so that it can be pumped through the
jet nozzles along with the cleaning fluid to act as an
abrasive cleaning agent.

The workpiece is generally cleaned by hot caustic clean-
ing fluid. The cleaning action is improved as the tem-
perature of the caustic solution is increased and is made
still more effective by jetting the hot caustic against the
workpiece under high pressure. However, increasing the
temperature of the hot caustic reduces the vapor pressure
of the cleaning fluid, thereby reducing the threshold of
cavitation of the pump. Thus, it is important to maintain
the temperature of the hot caustic.

A further object of this invention is to provide a com-
pact package workpiece cleaning apparatus including a
housing having a reservoir for holding cleaning fiuid and
a cleaning section communicating with the reservoir
through an opening in the cleaning section; a plurality of
nozzles within the cleaning section for directing streams
of the cleaning fluid against the workpiece to remove
particles, grease, oil, and/or soil therefrom; means for
pumping the cleaning fluid from the reservoir to the
nozzles; and means to permit the cleaning fluid directed
against the object and the smaller particles removed there-
from to flow through a filter positioned in the opening
and into the reservoir.

A further object of this invention is to provide a clean-
ing fluid-level gauge carried by the reservoir.

The invention, both as to its organization and method
of operation, together with further objects and advantages
thereof, may best be understood by reference to the
following description taken in connection with the accom-
panying drawings.

Description of drawings

In the drawings:

FIG. 1 is a top sectional view of one embodiment of
the cleaning apparatus of this invention, particularly illus-
trating in the upper portion of the apparatus means for
oscillating a pair of opposite headers, and in the lower
portion of the apparatus a spoked ring for supporting and
rotating a workpiece to be cleaned;

FIG. 2 is a fragmentary sectional view taken along the
arrowed line 2—2 of FIG. 1, particularly showing the
cleaning section, the cleaning fluid reservoir, and a pair
of obliquely extending filters of the cleaning apparatus;

FIG. 3 is a fragmentary sectional view taken along the
arrowed line 3—3 of FIG. 1, particularly illustrating the
details of the cleaning section of the invention;

FIG. 4 is a fragmentary sectional view of the details
of a header of this invention and its components; and

FIG. 5 is a fragmentary sectional view taken along the
arrowed line 5—5 of FIG. 4, particularly showing the
details of the lower portion of the header of FIG, 4.
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Description of exemplary embodiment of invention

Referring to the drawings and in particular to FIGS. 1
and 2 thereof, reference numeral 10 designates a clean-
ing apparatus which includes a housing 12 having a clean-
ing section or chamber 14 and an engine block or other
workpiece loading section 16. A tank or reservoir 18 for
holding 2 cleaning fluid or solution 20 is provided below
the cleaning section 14 and the loading section 16.

The loading section 16 includes a lid or cover 22 which
serves the dual functions of permitting access to the reser-
voir 18 and as a base for supports 24. A track 26 is
mounted on the supports 24 (FIG. 2), which track ex-
tends from the loading section 16 into the cleaning sec-
tion 14. The track 26 may be hinged or divided and slid-
ably movable at or near the entrance to the cleaning sec-
tion 14. A stop 28 may be provided at the end of either
one or both of the rails of the track 26. As indicated
earlier, the lid 22 also permits access to the reservoir 18,
the Hd being slidably movable or hinged at its end proxi-
mate to the cleaning section 14 so that the lid may be
opened and closed or removed.,

Leading into the cleaning section 14 is a door 30 which

may be provided with hinges 32 to permit entry and exit

of a carriage 34 from the cleaning section.

The carriage 34 includes four wheels 36 and is mounted
for movement along the track 26. The carriage 34 also
includes a rotatable support member 38, which in turn
includes a ring 40 and a plurality of spokes 42 extending
radially inwardly from the ring and welded to a gen-
erally centered bushing 44. One advantage of the support
member 38 is that it is easily made and, therefore, is
relatively inexpensive. In operation, the door 30 is opened
and the carriage 34 is wheeled outside the cleaning sec-
tion 14 and an engine block or other workpiece to be
cleaned is placed on the support member 38. Thereafter,
the carriage 34, with the workpiece, is wheeled into the
cleaning section 14 and the door 30 is closed and secured.
As the door 30 closes it presses against a spring 46
mounted on the carriage 34, thus urging the carriage for-
ward and positioning the carriage firmly in place within
the cleaning section 14.

As the carriage is urged forward into the cleaning sec-
tion 14, the ring 40 of the support member 38 engages
a rotatable friction drive member 48 which provides
means for rotating the support member and the workpiece
mounted thereon. The drive member 48 may be coated
with rubber or other material having a high coefficient
of friction and is driven by a motor 49.

Referring particularly to FIGS. 2 and 3, means is pro-
vided for emitting streams of the cleaning fluid 20 against
the workpiece, generally an engine block, in the cleaning
section 14. Such means preferably includes two generally
vertical headers 50 and 52 rotatably mounted to a base
member or plate 54 of an elongated vertically oriented
frame assembly 55 (FIG. 5) for oscillation about a gen-
erally vertical axis and disposed on opposite sides of the
support member 38, as shown in FIG. 3. Each of the
headers 50 and 52 is rotatably mounted as illustrated in
FIG. 5. A tubular member 58 is secured to the plate 54
and has an exterior portion 6¢ of reduced diameter for
slidably and rotatably receiving an end of the header
(header 52 being particularly illustrated). An annular
washer 59 made of Teflon or the like is positioned be-
tween the header 52 and the tubular member 58 at the
end of the exterior portion 6@ to reduce friction between
the rotating header and the tubular member. An annular
sealing element 62, such as an O-ring, is positioned be-
tween the header 52 and the tubular member 58. The
header 52 is allowed to oscillate relative to the seal 62
and the tubular member 58 and the seal 62 prevents fluid
leakage betweén the header 52 and the tubular member
58. The base plate 54 forms the bottom of the frame as-
sembly 55 which also includes a pair of opposed vertically
positioned L-shaped members 61 and an upper plate 65.
The frame assembly 55 is removably mounted to the
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bousing 12 and within the cleaning section 14 by threaded
bolts or screws (not shown). The entire frame assembly
55 including the header 52 is pre-assembled as a unit be-
fore mounting within the cleaning section 14.

A similar rotary seal arrangement is located at the
upper end of the header 52 (see FIG. 4). A tubular mem-
ber 64 is secured to the plate 65 and has exterior portion
66 of reduced diameter for slidably and rotatably receiv-
ing the upper end of the header 52. A washer 67a, similar
to washer 59, is located between the top of the header 52
and the tubular member 64. An annular sealing element
67, such as an O-ring, is positioned between the header
52 and the tubular member 64. The header 52 is allowed
to oscillate relative to the seal 67 and the tubular mem-
ber 64 and the seal 67 prevents fluid leakage between the
header 52 and the tubular member 64.

The mounting of the headers 50 and 52 completely
within frame assemblies 55 permits the headers to rotate
with respect to the frame assemblies and, in effect, float
therewithin. For example, all upwardly directed pressure
on the headers 50 and 52 resulting from the surging of
pumped cleaning fluid therewithin is transmitted to the
frame assemblies 55 through the tubular members 58
and 64.

Particularly referring to FIGS. 3 and 4, a plurality of
nozzles 68 is threadedly secured to the header 50 and
inclined downwardly at a given angle from a plane which
is perpendicular to the longitudinal axis of the header,
the plane being horizontal in the preferred embodiment.
An angle of up to about 15° has been found particularly
satisfactory. Preferably, all of the nozzles 68 extend
downwardly at the same angle and are fixed relative to the
header as no adjustment thereof is required. A special
angle nozzle 70 may also be provided which extends
downwardly at a different angle, and horizontal nozzles
72 may also be provided, or any suitable combination of
the foregoing may be used. The nozzles 70 and 72, if pro-
vided, should preferably be offset horizontally from the
plane into which the nozzles 68 emit their jets in order
to avoid interference therewith, The nozzles 70 and 72
may be provided to direct streams of the cleaning fluid
into otherwise relatively inaccessible areas. A plurality
of preferably upwardly inclined nozzles 73 may also be
provided, The header 50 also includes a horizontal over-
head pipe 74 which carries a plurality of nozzles 76 which
are directed downwardly toward the workpiece. Prefer-
ably the nozzles 76 are inclined downwardly from a hori-
zontal plane at an angle of about 60°.

The header 52 has a plurality of nozzles 80 directed
upwardly preferably at the same angle at which the noz-
zles 73 are directed downwardly. The header 52 may also
be provided, if desired or required, with a special angle
nozzle 82, corresponding to the special angle nozzle 70,
and/or horizontal nozzles 84, corresponding to the hori-
zontal nozzles 72. Downwardly pointing nozzles 85, cor-
responding to the nozzles 68, may also be provided. The
header 52 also may be provided with an overhead pipe
86 communicating with an opening 87 in the plate 65
and having a plurality of downwardly pointing nozzles
88, corresponding generally to the nozzles 76. There is
substantially no distortion of the reservoir 18 and sub-
stantially no binding of the headers 50 and 52.

Any of the foregoing nozzles may be of any suitable de-
sign and may constitute appropriate apertures in the
walls of the headers 50 and 52.

Inclining the nozzles 73 and 80 downwardly and up-
wardly at generally the same angle relative to their re-
spective headers serves two important functions. First,
providing nozzles at various angles insures that all cavi-
ties and other relatively inaccessible areas of the work-
piece will be directly contacted by a stream of the clean-
ing fluid emitted from the nozzles. Secondly, the angular
relationship between the nozzles 73 and 80 allows the
nozzles 80 to emit fluid streams generally in opposition
to the fluid streams emitted from the nozzles 73; ie., the
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force exerted by the fluid streams from the nozzles 73 is
substantially cancelled or balanced by the force of the
jets emitting from the nozzles 88. As the fluid streams
emitted by the nozzles may be under high pressure, if this
force-balancing effect is mot provided then it may re-
quire considerably greater driving force to rotate the sup-
porting member 38 and the workpiece. In addition, with-
out such force-balancing, the respective fluid streams
might tend to tip or move the workpiece within the clean-
ing section 14.

A fixed manifold 9¢ connects the headers 50 and 52
with a source of cleaning fluid 20. The manifold 90 is con-
nected to the tubular member 58 (of header 52 and corre-
spondingly to header 50). The manifold 96 also has a
plurality of upwardly pointing nozzles 23 which direct
streams of the cleaning fluid 20 upwardly between the
rotating spokes 42 of the ring 48 and onto the bottom or
under portion of the workpiece. A U-bolt 91 secures the
manifold 90 to the base plate 54. Specifically, as illus-
trated in FIG. 5, the U-bolt 91 retains the manifold 90
within a recess 92 in the plate 54 with a manifold open-
ing %4 positioned in alignment with a base plate opening
95 and the interior of the tubular member 58. An annu-
lar sealing member 96, such as an O-ring, is positioned
around the opening 94 and between the base plate 54 and
the manifold 90. The manifold 9¢ is connected to the
header 50 in a manner similar to that described herein-
above regarding the header 52.

Although the use of two opposed headers in generally
preferred, it should be understood that any suitable num-
ber of headers may be employed. If desired, several rows
of nozzles ejecting fluid streams in one or more directions
may be provided on each of the headers.

Referring particularly to FIGS. 1, 2, and 3, means is
provided to rotate and oscillate the nozzles 68, 76, 72,
and 73 and the header 50 and the nozzles 80, 82, 84,
and 85 and the header 52 along predetermined arcuate
paths for causing the cleaning fluid 20 to strike various
portions of the workpiece and at varying angles of im-
pingment in the same area. Such means includes a motor
97 driving an adjustable crank 97a secured to a centrally
located motor shaft 98, a pair of links 99 and 109 pivot-
ally connected to the crank 97z and a pair of header-
associated driving links 110 and 112 pivotally connected
to the links 99 and 108, respectively. The driving links
110 and 112 are rigidly connected to the respective
headers 50 and 52. It is apparent that rotation of the
motor 94 will cause oscillation of the headers 50 and
52 through the above described linking means. Oscilla-
tion of the nozzles through an arcuate pattern provides
comprehensive coverage of the rotating workpiece.

The rotating and oscillating means will cause the
header 50 to rotate in a clockwise direction when the
header 52 is rotating in a counterclockwise direction and
will cause the header 50 to rotate in a counterclockwise
direction when the header 52 is rotating in a clockwise
direction. The nozzles in the headers 50 and 52 have a
dead center position in which the fluid jets emitted from
the nozzles are all in substantially the same plane, such
plane also preferably including the longitudinal or central
axes of the cleaning section 14 and the carriage 34. As
the motor 97 rotates the shaft 98, the headers 50 and 52
rotate at the same rate from the dead center position.
The purpose of rotating and oscillating the headers 56
and 52 together in this fashion is to reduce the force
acting on the engine block tfending to resist rotation
thereof with the support member 38. That is, if the noz-
zles were to oscillate so that they would exert a couple
on the workpiece, then a motor 49 having a greater horse-
power would be required to rotate the support mem-
ber 38.

For all-purpose work it has been found that rapidly
oscillating the headers through approximately 12 to 15
cycles per minute while rotating the support member 38
and the workpiece about once every two minutes pro-
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duces optimum results, The arc through which the
headers 50 and 52 are oscillated is preferably about 60°.
At the extremities of the cycle the jets of cleaning fluid
are preferably tangential to the workpiece. Of course,
the speed of the rotation of the support member 38, the
speed of oscillation of the headers 50 and 52, and the
length of the arc through which the headers oscillate
can all be appropriately varied to suit particular cleaning
requirements of the specific object being cleaned. Oscilla-
tion through a 60° cycle (30° on each side of the dead
center position) has only a slight effect on force-balanc-
ing of the fluid streams.

An important feature of this invention is that the
nozzles on the headers 58 and 52 preferably oscillate
through a number of cycles which is not a whole num-
ber while the support member is rotated through one
revolution. By operating in this manner, the jets of clean-
ing fluid strike different portions of the workpiece during
each successive rotation of the support member 38. By
way of illustration, after about five to seven rotations
of the support member 38 substantially every point on the
surface of the workpiece will have been subjected to a
direct or close blasting of the jets of the cleaning fluid 26.
Thus, an entire engine block may be cleaned without
manual adjustment of the nozzles. In some instances an
entire engine block may be thoroughly cleaned within two
minutes. Still another advantage of the rapid oscillation
of the nozzles and the slow rotation of the support mem-
ber 38 is to insure that each of the jets of cleaning fluid
will strike directly against the surface fluid from adjacent
rather than impinging against spent fluid from an adjacent
or opposed nozzle, thereby dissipating much of the energy
of the jet prior to the time the jet sirikes the workpiece.

As indicated earlier, one distinct advantage of the pres-
ent invention resides in the efficient filtering and re-
using of the cleaning fluid. Thus, as illustrated partic-
ularly in FIG. 2, the cleaning fluid 20 after impinging
against the workpiece drains downwardly within the
cleaning section 14 onto a downwardly sloping wall or
base plate 116 and toward an opening 114. The base
plate 116 constitutes the upper zone of a sloping wall
the lower zone of which comprises a filter or filter means
118. The base plate 116 in turn directs the cleaning fluid
onto the sloping filter 118. '

As the cleaning fluid 20 flows downwardly over the
base plate 116 and onto the filter 118 it carries with it
both relatively large particles of debris and relatively
small particles of debris which have been removed from
the workpiece. The larger particles are readily trapped on
the upper surface of the slanted filter 118, but the filtered
cleaning fluid 20 containing the smaller particles is per-
mitted to rapidly pass through the filter and into the
reservoir 18, from which the cleaning fluid is pumped
back to the nozzles for reuse, as will be hereinafter de-
scribed. The perforations in the filter 118 are generally
about 0.015-0.030 openings. The filter 118 has a sub-
stantial self-cleaning action, since as the larger particles
of debris accumulate on the upper surface of the filter
they are flushed downwardly along the surface of the
sloping filter into a basin or trap 129 located at the lower-
most end of the filter 118. A second filter 122 is also
provided sloping upwardly away from the bottom of the
trap 120. The filter 122 serves to filter any of the cleaning
fluid 26 which may pass into the trap 120, as well as
serving another important function, as will be hereinafter
described. Because of its slope the filter 122 produces
a self-cleaning action similar to the filter 118, which is
important in a rapidly recirculating system such as that
provided herein.

Preferably, the filter 118 is not immersed in the clean-
ing fluid 26 contained in the reservoir 18, and thus the
filter does not tend to plug up. The base plate 116 ex-
tends over the entire width of the cleaning chamber 14
and the filter 118 covers the entire area above the cleaning
fluid level between the end of the base plate 116 and the
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tfap 120 is a trough-shaped unit having a bottom 120a
and upstanding side walls 121, Similarly, the filter 122
covers the entire width of the reservoir 18 from the bottom
of the trap 120 to the exterior wall of the reservoir 18.
Thus, the cleaning and loading sections 14 and 16, re-
spectively, are substantially separated from the interior
of the tank 18 by the base plate 116, the filter 118, the
trap 120, and the filter 122. The filters 118 and 122 are
removable from the apparatus for replacement or, in
the event it is required, manual cleaning thereof. It
should also be noted that the filter 122 and the trap
120 may be connected so as to form an integral unit.
Thus, when it is desired to remove the filter 122 and trap
120 from the reservoir 18 for cleaning, a hook from the
hoist used to lift engine blocks onto the loading section
16 may be secured to a ring or handle 123 located on the
trap 120 and the entire integral unit lifted from the
TEServoir.

After the cleaning fluid 20 containing the smaller par-
ticles of debris has passed through the filter 118 and in
some instances through the filter 122 and into the res-
ervoir 18, it can be reused, and is preferably reused a sub-
stantial number of times. Referring particularly to FIG.
3, a conduit 124 extends into the reservoir 18 and is con-
nected to the intake portion of a pump 126. Upon opera-
tion of a motor 128 the cleaning fluid 20 is pumped up-
wardly from the reservoir 18 through a conduit 124, into
the intake portion of the pump 126, through an inwardly
directed pipe 129 and then through the fixed manifold
90 and thereafter to the headers 50 and 52 and the pipes
74 and 86, and to and through the nozzles of the headers
and the pipes 74, 86, and 90, being directed at, and at
least a portion of the cleaning fluid impinging, the work-
piece. It has been found that it is advantageous to pro-
vide a generally straight pump intake rather than a curved
intake.

The smaller particles in the recirculated cleaning fluid
20 when jetted against the workpiece are considerably ab-
rasive and substantially enhance the cleaning action of
the cleaning fluid. In addition, the smaller particles which
are dispersed in the recirculated cleaning fluid reduce the
foaming of the cleaning fluid. Uncontrolled foaming of
the cleaning fluid can cause the reservoir 18 to overflow
and can also cause the pump 126 to cavitate. The clean-
ing fluid 20, it will be remembered, is usually a caustic
solution, and when the caustic is mixed with oils and
greases removed from a workpiece such as an engine
block, soap and resulting foaming are produced.

It is preferred, therefore, that the smaller particles not
be permitted to settle to the bottom of the reservoir 18
but that they be dispersed in the recirculated cleaning
fluid 20. Referring particularly to FIG. 3, this dispersion
may be provided by a hydraulic agitator which includes
a circular perforated pipe 130 lying along or near the
bottom of the reservoir 18. The pipe 130 is connected into
the manifold 90 from which it is supplied a recirculated
portion of the cleaning fluid 20. The flow of recirculated
cleaning fluid to the pipe 130 may be regulated by an
automatic or manual valve (not shown) so that cleaning
fluid is only directed to the pipe 130 as desired. The fluid
discharged by the perforations in the pipe 130 hydraulical-
ly agitates the sludge and abrasive particles which tend to
settle to the bottom of the reservoir 18 and disperses them
throughout the cleaning fluid 20. If desired, of course,
other suitable agitation means may be provided such as
mechanical agitation means and the like.

The cleaning action of the fluid 20 is improved as the
temperature thereof is increased, preferably to a relatively
hot temperature, which may be preselected, such as a
temperature of about 160° F., and generally the tempera-
ture is within the range of about 160° F. to about 200°
F. Heating means which may be provided is illustrated
particularly by referring to FIG. 2. The heating means in-
cludes a burner or firebox 132 which supplies heat to and
through a pipe or heat-exchange member 134, which sup-
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plies heat to the cleaning fluid 20. Preferably, the burnei
132 is operated at a high temperature only when the
pump 126 is in operation, As illustrated in this embodi-
ment, a flue 136 is connected to the heat-exchange mem-
ber 134 for escape of heat exchanged gases, including
heat exchanged air.

The cleaning action of the fluid 20 also increases with
the pressure of the fluid of the fluid ejected through the
nozzles, and the pressure should, therefore, be high, for
example, 500 p.s.i. and above.

Particularly, in high-volume operations, it may be de-
sirable to utilize a multiple unit or apparatus which is
capable of simultaneously cleaning a plurality of work-
pieces, such as a plurality of engine blocks. A single clean-
ing fluid reservoir and associated components correspond-
ing to those earlier described can be used.

In addition, fixtures (mot shown) of various designs
may be provided to hold several workpieces such as
crankshafts, oil pans, etc. for simultaneous cleaning. The
design of the fixture will depend on the shape and size
of the workpiece or workpieces. For example, one such
fixture can be a wire basket. When such fixtures are used,
they may be positioned or secured to the support mem-
ber 38 in much the same manner as described above. If
necessary, means for rigidly securing the fixture, or engine
block or other workpiece, to the support member 38 may
also be provided.

An important feature of this invention is that in ad-
dition to the earlier described function of the second
obliquely extending filter 122, the filter also permits
simple and efficient cleaning of the trap 120 and reser-
voir 18 of accumulated and undesired debris. For ex-
ample, the operator can open or remove the liquid or
cover 22 and merely tilt the reservoir 18 toward the filter
122, such as by attaching to the reservoir a hook used to
hoist engine blocks and baskets, The spent cleaning fluid
20 is then permitted to drain through the filter 122, and
the debris in the reservoir 18 is filtered out of the spent
cleaning fluid and remains in the reservoir, This debris is
practically dry and can be readily removed and easily
disposed of. Access to the debris in the reservoir is ob-
tained by removing the filter 122 and the trap 120 and
then reaching manually through an opening 123 into the
reservoir. Then the debris is scooped up and removed
from the reservoir and disposed of. Thereafter, fresh
cleaning fluid may be introduced through the filter 122
or introduced into the reservoir through the opening 123
with the filter removed therefrom. The filter 122 may be
provided with openings smaller than those provided in
the filter 118 to further facilitate filtering of spent clean-
ing fluid. .

The trap 120 may be cleaned of debris by removing
or opening the lid 22 and the accumulated debris in the
trap then easily removed therefrom and disposed of.

Other apparatus (not shown) for the present invention
may also be provided, such as a cleaning fluid-level gauge
carried by the reservoir 18, means for automatically main-
taining the level of the cleaning fluid 20 in the reservoir
by automatically introducing additional (fresh) cleaning
fluid or water therein, and means for automatically con-
trolling and maintaining the temperature of the cleaning
fluid. Other suitable apparatus known to those skilled in
the art may also be provided.

Thus, the present invention provides compact apparatus
for rapidly and efficiently cleaning workpieces such as
engine blocks and the like, and permits the reuse of
cleaning fluid on successive workpieces, with the distinct
advantages of using the combination of filters described.

Various changes, modifications, and substitutions may
be made in the present invention by one having ordinary
skill in the art without necessarily departing from the
spirit and scope of the invention.

We claim as our invention:

1. In a cleaning apparatus, the combination of :

(a) a supporting structure providing a cleaning-fluid
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reservoir and a cleaning chamber above and com-
munication with said reservoir;

(b) jet means in said cleaning chamber for spraying
cleaning fluid from said reservoir on an object to
be cleaned within said cleaning chamber;

(c) a sloping wall carried by said supporting struc-
ture and positioned directly beneath said cleaning
chamber to receive cleaning fluid sprayed against
the object and debris removed from the object by
the cleaning fluid;

(d) said sloping wall having a lowermost zone com-
prising first filter means for removing larger parti-
cles of debris from the cleaning fluid falling onto
said sloping wall and for passing a major portion
of the cleaning fluid falling onto said sloping wall,
and smaller particles of debris, to said reservoir;

(e) said first filter means having a lower edge over
which at least some of the cleaning fluid falling on
said sloping wall, and larger particles of debris, are
discharged;

(f) a trap below and communicating with said lower
edge of said first filter means for collecting the larger
particles of debris discharged over said lower edge;
and

(g) said trap being provided with a second filter means
for returning to said reservoir the cleaning fluid dis-
charged over said lower edge of said first filter
means, said second filter means is located on the
side of said trap opposite said lower edge of said
first filter means and slops upwardly from the bot-
tom of said trap.

2. A cleaning apparatus as defined in claim 1 wherein

at least said first filter means is positioned above the level
of cleaning fluid in said reservoir.
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3. A cleaning apparatus according to claim 2 wherein
said sloping wall is imperforate above said lowermost
zone thereof to cause the cleaning fluid falling on said
sloping wall to flood the upper surface of said first filter
means.

4. A cleaning apparatus as set forth in claim 1 includ-
ing:

(a) an opening in said supporting structure and com-
municating with said reservoir through which open-
ing fresh cleaning fluid may be added and spent
cleaning fluid and accumulated debris withdrawn;
and

(b) means removably secured to said supporting struc-
ture for closing said opening.

5. A cleaning apparatus as set forth in claim 1 where-

in said first and second filter means are removably mount-
ed on said supporting structure.
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