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ABSTRACT

A bottom Wall, a pitched top Wall, and sidewalls cooperate to
de?ne a Washbox for Washing a part. The pitched top Wall has
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an interior surface and an exterior surface. The exterior sur

face is pitched With a maximum distance from the bottom
Wall at a peak of the pitched top Wall. The exterior surface is
smooth and free from projections. The Washbox further

includes ports that extend through the sidewalls to provide
?uid to the Washbox. A plurality of bores extend through the
pitched top Wall and are arranged in a roW echelon pattern for

spraying the part.
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FIG. 8
Step 100

Providing the washbox 12
V

Step 110

Supplying fluid to washbox 12
with an initial flowrate greater than
the fluid exiting the washbox 12
V

Step 120

Aligning the washbox 12 with
the part 58
V

Step 130

Spraying fluid through the row
echelon pattern of bores 28
7

Step 140

Extending the washbox 12

Step 150

Retracting the washbox 12

1

Step 160

Permitting chips to slide off the
washbox 12
v

Step 17 0

Stopping fluid flow to the
washbox 12
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OSCILLATING WASHBOX FOR CYLINDER
HEAD UTILIZING ECHELON FORMATION
NOZZLE ALIGNMENT AND AN IMPROVED
NOZZLE PLATE DESIGN

through Which ?uid is provided to the Washbox. A plurality of
bores extend through the pitched top Wall and are arranged in
a roW echelon pattern. The part to be Washed is disposed so

that the pitched top Wall is betWeen the part and the bottom
Wall. Fluid that enters the Washbox through the ports leaves
through the bores and is sprayed onto the part. The chips
dislodged from the part are prevented from accumulating on
the pitched top Wall of the Washbox, thereby alloWing con
tinued operation of the parts Washer.
As Will be realized, the invention is capable of other and

FIELD OF THE INVENTION

The presently disclosed embodiments are directed to the

?eld of parts cleaning and, more particularly toward a method
and apparatus With an improved nozzle plate for cleaning the

parts.

different embodiments and its several details are capable of

modi?cations in various respects, all Without departing from
the invention. Accordingly, the draWings and description are

BACKGROUND

to be regarded as illustrative and not restrictive.

During the manufacture of metallic and plastic parts, a

variety of sequential machining operations are performed to

BRIEF DESCRIPTION OF THE DRAWINGS

create the parts. These machining operations may include

turning, drilling, milling, shaping, planing, boring, broach
ing, and saWing. During these operations, Waste chips are
generated. Additionally, various coolants and lubricants may
be used during these operations that subsequently remain on
the part. The Waste chips and leftover coolants and/or lubri
cants may have a negative impact on the quality of the part.
Thus, it is important to remove Waste chips and ?uids from the
?nished part.
Parts may be subjected to a parts Washing betWeen or after
the machining operations. A parts Washer sprays a ?uid on the

These and further features of the invention Will be apparent
20

Wherein:
FIG. 1 shoWs the general con?guration of an embodiment

25

in a retracted position in perspective vieW;
FIG. 2 shoWs the general con?guration of the embodiment
in an extended position in perspective vieW;
FIG. 3 is a plan vieW of the embodiment;
FIG. 4 is a cross sectional vieW of FIG. 3 along lines 4-4;
FIG. 5 is a perspective vieW of the embodiment in opera

part to remove the Waste chips and/or the leftover ?uids. To

increase the effectiveness of the parts Washer, compressed air
may be supplied as a carrier for the ?uid to further increase the

With reference to the folloWing description and draWings,

tion;
30

FIG. 6 is a perspective vieW of the embodiment With an

spray pres sure.

alternate top Wall;

Known parts Washers are typically comprised of a horizon
tal ?uid supply pipe With a plurality of nozzles extending

further alternate top Wall; and

from the horizontal pipe toWard the part to be Washed. The
?uid and air mixture is fed through the nozzles and sprayed at
the part. As the Waste chips are dislodged from the part, they

FIG. 7 is a perspective vieW of the embodiment With a

FIG. 8 is a ?oWchart outlining a method of parts Washing.
35

DETAILED DESCRIPTION

tend to accumulate betWeen the nozzles on the horizontal

With reference to FIGS. 1-7, a parts Washer 10 includes a

pipe. Over time, the accumulated Waste chips ?ll in any
cleaned or the nozzles become obstructed and the parts

Washbox 12, supply lines 30, and a movement device 40. The
Washbox 12 includes a bottom Wall 14, sideWalls 16, and a
pitched top Wall 20. The bottom Wall 14 is generally rectan

Washer must be shut doWn. Cleaning of the parts Washer

gular in shape.

requires shutting doWn the Washer, thereby impacting pro
ductivity and requiring additional labor for cleaning the parts

and a rear Wall 160. The end Walls 1611 are planar and solid, as

spaces on the horizontal pipe betWeen the nozzles. This accu

mulation of Waste chips continues until the parts Washer is

Washer.

40

The sideWalls 16 include end Walls 16a, a front Wall 16b,
45

The use of compressed air as a carrier for the ?uid also has

numerous draWbacks. For example, by adding pressurized air
to the ?uid, the combined air/?uid mixture is more atomized,
increasing the amount of ?uid that becomes airborne. The
increased amount of airborne ?uid may require increased
ventilation and masking in the area of the parts Washer.
Therefore, there exists a need in the art for a parts Washer
that addresses the accumulation of Waste chips and Which
avoids problems associated With the use of compressed air.

50

pair of planar, upWardly sloping sections that form the exte
55

SUMMARY

The present invention is directed toWard an apparatus and
method that alloWs a part to be Washed Without Waste chips
from the part collecting on the parts Washer.
More speci?cally, the apparatus includes a Washbox hav

components together. Additionally, While the pitched top Wall
60

20, the bottom Wall 14, and the sideWalls 16 are shoWn as

separate components, it is understood that they could instead
be an integral assembly made of one or more subassemblies.

A series of bores 28 extend vertically and completely

pitched top Wall has an interior surface and an exterior sur

smooth and free from projections. The side Walls de?ne ports

rior surface 26 and meet at a midpoint line that de?ne a peak
22. While the sideWalls 16 and pitched top Wall 20 are illus
trated as being attached to one another With fasteners, other

methods of attachment are possible and contemplated. For
example, high strength adhesives could be used to bond the

ing a bottom Wall, a pitched top Wall, and sideWalls. The
face. The exterior surface is pitched such that a maximum
distance from the bottom Wall to the pitched top Wall occurs
at a peak of the pitched top Wall. The exterior surface is

is the rear Wall 160. The front Wall 16b, Which faces the
movement device 40, has a pair of ports 18 formed therein.
The ports 18 permit ?uid to be introduced into the interior of
the Washbox 12, as Will be discussed hereinafter.
The pitched top Wall 20 has a planar interior surface 24 and
a non-planar exterior surface 26. The interior surface 24 faces
toWard the bottom Wall 14, While the exterior surface 26 faces
aWay from the bottom Wall 14. The pitched top Wall 20 has a

through the pitched top Wall 20 generally perpendicularly
65

relative to the interior surface 24. As such, the bores 28 are at
an angle to the exterior surface 26. Each of the bores 28

include a large diameter portion 34 adjacent the interior sur
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face 24 and a small diameter portion 32 extending from an
upper end of the large diameter portion 34 to the exterior
surface 26.
This results in the exterior surface 26 of the pitched top Wall
20 being smooth and free from projections so as to resist the
build up of Waste chips. As illustrated, there are ?ve roWs of

sideWall. This results in the pitched top Wall 20 having a

single face. In this instance, the pitched top Wall 20 is pitched
so as to be at a maximum distance from the bottom Wall 14 at

the peak 22. From an elevational vieW, this example Would
look like a shed roof. In comparison, the pitched top Wall 20

bores 28. However, more or less roWs of bores are possible

that is illustrated in FIGS. 1-5 looks like a gable roof from an
elevational vieW. Further still, as is shoWn in FIG. 7, the

and contemplated. Inspection of FIG. 3 reveals that the bores

pitched top Wall 20 could be shaped like a pyramid/ cone (e.g.

28 are in a roW echelon pattern. This pattern ensures that the

hip roof). This results in the pitched top Wall 20 having four
faces 20a, 20b, 20c, 20d. Each face 20a, 20b, 20c, 20d is

part 58 is completely exposed to the ?uid upon movement of
the Washbox 12.
The supply lines 30 each have a proximal or inlet end 36
secured to a driven plate 48 of the movement device 40 and
distal or outlet end 38 secured to the front Wall 160 of the
Washbox 12.
The movement device 40 includes a driver 42, a driven
shaft 44, a bracket 46, and the driven plate 48. The movement
device 40 is mounted upon a supporting table 50. The bracket
46 is generally U-shaped, including a forWard arm 4611, a
rearWard arm 46b, and a base plate 460 extending betWeen the
forWard and rearWard arms 46a, 46b and a?ixed to the table
50. The forWard and rearWard arms 46a, 46b include a pair of

pitched so as to be at a maximum distance from the bottom

Wall 14 at the peak 22. It is noted that the pitch of all of the top
Walls 20 shoWn in the ?gures further helps to prevent the
Waste chips from accumulating on the exterior surface 26 of
the Washbox 12.
Furthermore, While the pitched top Wall 20 is illustrated as

varying in thickness, the pitched top Wall 20 could instead be
of uniform thickness. In that instance, instead of the interior
20

same pitch as the illustrated embodiment.

aligned openings 47 through Which the supply lines 30 coaxi
ally extend. The openings 47 have bushings or the like to
reduce frictional engagement as the lines 30 slide through the
openings 47. The rearWard arm 46b also has an opening 49
though Which the driven shaft 44 extends. While the bracket
46 is shoWn as being a separate component from the table 50,
the bracket 46 could alternatively be integral With the table
50.

surface 24 being generally parallel to the bottom Wall 14, the
interior surface 24 Would instead be generally parallel to the
exterior surface 26, but the pitched top Wall 20 Would have the
While the illustrated embodiment includes tWo supply
lines 30, it is considered apparent that more or less than tWo

25

30

supply lines 30 could be used to provide the ?uid to ?ll the
Washbox 12. Additionally, the sum of the cross-sectional
areas of the small diameter sections 32 of the bores 28 is less
than the sum of the cross-sectional area of the ports 18. This
dimensional difference Will provide additional ?uid pres sure

for dislodging the Waste chips from the part. Furthermore,

The movement device driver 42 is a servomechanism or a

While it is only shoWn that the supply lines 30 enter the

hydraulic cylinder, as is knoWn in the art for providing linear

Washbox though the sidewall 16, entry thought the bottom
Wall 14 is also possible and contemplated. Finally, although

movement. The movement device driver 42 is attached to the

bracket 46 and the driven shaft 44 extends from the driver 42,
through the rearWard arm 46b, and is connected to a ?rst side

of the driven plate 48. The driven plate 48 is also connected to
the supply lines 30.
The driven plate 48 has a ?rst side 48a, facing toWard the
rearWard arm 46b, and an oppositely disposed second side
48b. A pair of openings 52 formed in the driven plate 48 are
aligned With the openings 47 in the forWard and rearWard
arms 46a, 46b. More speci?cally, ?anged couplings 54 at the
inlet end 36 of the supply lines 30 are af?xed to the ?rst side

not illustrated, it is understood that numerous gaskets or other
35

40

from the Washbox 12 to the part 58. The part 58 is ?xtured by
commercially knoWn means. The part 58 may be larger or
smaller than the Washbox 12. As Will be discussed beloW,

48a of the driven plate 48 so as to surround the openings 52

and mechanically ?x the driven plate 48 to the supply lines 30
such that the driven plate 48 and supply lines 30 move
together. A pair of mounting stubs 56 are threadably inserted

45

because the Washbox 12 extends and retracts and the roW

echelon layout of the bores 28, the ?uid from the Washbox 12
Will make contact With all portions of the part 58 even When
the part 58 is longer than the Washbox 12. This results in more

into the openings 52 and serve as connections for ?exible

Waste chips being dislodged from the part 58.

?uid supply tubes to provide pressuriZed ?uid to the supply
lines 30, as discussed hereinafter.
Therefore, as is shoWn in FIG. 1, extension of the driven
shaft 44 causes the Washbox 12 to retract. As is shoWn in FIG.
2, retraction of the driven shaft 44 causes the Washbox 12 to
extend. This extension and retraction of the Washbox 12
alloWs for ?uid to make contact With the part and loosen any

types of sealing components Would be employed With the
parts Washer 10 so as to minimiZe ?uid from exiting from any
location other than the bores 28.
As shoWn in FIG. 5, the part 58 to be Washed Would be
situated so that the exterior surface 26 of the pitched top Wall
20 of the Washbox 12 Would be betWeen the part 58 and the
bottom Wall 14. The spray is illustrated With dashed lines

50

A method of Washing a part is illustrated in FIG. 8. In Step
100, the Washbox 12 With pitched top Wall 20 and bores 28 in
a roW echelon pattern is provided. Then, to ?ll the Washbox
12, ?uid is initially supplied to the Washbox 12 With a ?oW
rate greater than a ?oW rate of the ?uid exiting the bores 28

55

(Step 110). In Steps 120 and 130, the Washbox 12 is aligned

interior and exterior surfaces 24, 26 increases When traveling
from the sideWalls 16 toWard the peak 22. Although not
illustrated, is it considered apparent that the pitched top Wall
20 could be constructed With different layouts.
For example, as is shoWn in FIG. 6, the pitched top Wall 20

60

With the part 58 and ?uid is sprayed thought the roW echelon
bores 28 toWard the part 58. Then, the Washbox 12 is extended
and retracted along a common plane (Steps 140, 150). In
Steps 160 and 170, the Waste chips are permitted to slide off
of the Washbox 12 and the ?uid being supplied to the Washbox

could instead be constructed so as to only increase in thick
ness When traveling from one of the sideWalls 16 and not to

65

Waste chips from the part. Furthermore, it alloWs the Washbox
12 to be used to effectively clean parts that are longer than the
Washbox 12.
As can be seen from FIG. 4, the distance betWeen the

decrease in thickness When traveling toWard the opposing

12 is stopped.
While, for purposes of simplicity of explanation, the
method has steps shoWn and described as executing serially,
it is to be understood and appreciated that the present inven
tion is not limited by the illustrated order, as some steps could
occur in different orders and/or concurrently With other steps

from that shoWn and described herein. For example, the chips
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of the top wall including four pitched triangular shaped

are permitted to slide off of the washbox 12 during all steps of

the method. Additionally, Steps 140 and 150 may be repeated

faces that each have an upwardly directed vertex,

a plurality of times so as to wash the part 58 multiple times.
Many other bene?ts will no doubt become apparent from

wherein the vertices of the triangular shaped faces coop

future application and development of this technology. As

erate to form a peak of the top wall that de?nes a maxi

described hereinabove, the present invention solves many

mum distance of the top wall being offset from the
bottom wall.

problems associated with previous type devices. However, it
will be appreciated that various changes in the details, mate

9. The parts washer of claim 8, wherein a sum of a cross
sectional area of the bores is less than a cross-sectional area of

rials and arrangements of parts, which have been herein
described and illustrated in order to explain the nature of the
invention, may be made by those skilled in the art without
departing from the principle and scope of the invention, as

the port.
10. The parts washer of claim 8, wherein the plurality of
bores are arranged in a row echelon pattern in the pitched top
wall.
11. The parts washer of claim 8, wherein a distance
between the interior surface and the exterior surface increases

expressed in the appended claims.
What is claimed is:

from the sidewall toward the peak of the pitched top wall.
12. The parts washer of claim 8, wherein the bores each

1. A parts washer, comprising:
a bottom wall;

a plurality of sidewalls extending from the bottom wall, at
least one of the sidewalls de?ning a plurality of ports;
and

a pitched top wall connecting the plurality of sidewalls, the
top wall including an interior surface facing toward the

include a large diameter section and a small diameter section,

20

bottom wall and an exterior surface facing away from the

bottom wall, the top wall de?ning a plurality of bores

one sidewall, and the top wall cooperating to de?ne a wash
box, the parts washer further including a movement device

arranged in a row echelon pattern in ?uid communica

tion with the plurality of ports, the exterior surface of the

25

top wall including four pitched triangular shaped faces
that each have an upwardly directed vertex, wherein the

vertices of the triangular shaped faces cooperate to form
a peak of the top wall that de?nes a maximum distance of

the top wall being offset from the bottom wall.

the large diameter section extending from the interior surface
toward the exterior surface and merging into the small diam
eter section, and the small diameter section extending from
the large diameter section to the exterior surface.
13. The parts washer of claim 8, the bottom wall, the at least

30

that moves the washbox, the movement device including a
driver that is moveable in a ?rst direction to extend the wash
box and movable in a second direction to retract the washbox.
14. The parts washer of claim 13, wherein an outlet side of
a supply line is connected to the port to provide ?uid to the
washbox and an inlet side of the supply line is attached to a

2. The parts washer of claim 1, wherein a distance between
the interior surface and the exterior surface increases from the

plate driven by the driver, wherein movement of the driven
plate causes corresponding movement of the supply line and

sidewalls toward the peak of the pitched top wall.

the washbox.
15. The parts washer of claim 14, wherein

3. The parts washer of claim 1, wherein the bores each
include a large diameter section and a small diameter section,
the large diameter section extending from the interior surface
toward the exterior surface and merging into the small diam
eter section, and the small diameter section extending from
the large diameter section to the exterior surface.
4. The parts washer of claim 1, the bottom wall, the side
walls, and the top wall cooperating to de?ne a washbox, the
parts washer further including a movement device that moves
the washbox, the movement device including a driver that is
moveable in a ?rst direction to extend the washbox and mov
able in a second direction to retract the washbox.
5. The parts washer of claim 4, wherein outlet sides of a

35

the driver of the movement device is attached to a bracket

that has aligned openings for slidable receipt of the

supply lines, and
a driven shaft extends from the driver of the movement
40

device to the plate.
16. The parts washer of claim 15, wherein the bracket is
attached to a table.

17. The parts washer of claim 1, further including a plural

ity of supply lines being ?uidly connected to the plurality of
ports of the sidewalls, and a base plate connecting a forward
45

arm to a rearward arm to form a U-shaped bracket, the for

ward arm and the rearward arm each de?ning openings that

plurality of supply lines are connected to the ports to provide
?uid to the washbox and inlet sides of the plurality of supply

slidable receive the plurality of supply lines.

lines are attached to a plate driven by the driver.

and a driven shaft that are adapted to move the sidewalls

6. The parts washer of claim 5, wherein

18. The parts washer of claim 17, further including a driver
50

toward and away from the forward arm, and a driven plate

that has aligned openings for slidable receipt of the

connecting the driven shaft to the supply lines, the rearward
arm being longitudinally disposed between the driven plate

supply lines, and

and the forward arm.

the driver of the movement device is attached to a bracket

a driven shaft extends from the driver of the movement

device to the plate.
7. The parts washer of claim 5, wherein the supply lines are
operable to slidably drive the washbox.

55

sidewall, and a base plate connecting a forward arm to a
rearward arm to form a U-shaped bracket, the forward arm
and the rearward arm each de?ning at least one opening for

8. A parts washer, comprising:
a bottom wall;
at least one sidewall extending from the bottom wall, the at
least one sidewall de?ning at least one port; and
a pitched top wall connected to the at least one sidewall, the

19. The parts washer of claim 8, further including at least
one supply line being ?uidly connected to the port of the

60

slidable receipt of the supply line, the rearward arm also
de?ning a driven shaft opening slidably receiving a driven
shaft adapted to move the sidewall toward and away from the
forward arm.

top wall including an interior surface facing toward the

20. The parts washer of claim 19, wherein the port and the

bottom wall and an exterior surface facing away from the

at least one opening of the forward arm and the rearward arm

bottom wall, the top wall de?ning a plurality of bores
extending through the pitched top wall and in ?uid com
munication with the at least one port, the exterior surface

65

are in registry.

