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Ilinoeis

Ill.,, a corporation of

Application December 19, 1938, Serial No. 246,535

13 Claims.

The invention relates to casting cleaning ap-
paratus.

One object of the invention is to provide an
improved -casting-cleaning apparatus of the
rotary tumbler type in which an abrasive is
hydraulically projected against the casting,
which is simple in construction and efficient in
operation.

Another object is to provide apparatus com-
prising an open ended drum and a hydraulic
nozzle, for delivering the abrasive through the
open end of, and onto, the castings in the drum
and driven mechanism for shifting the jet -to
direct a stream of water and abrasive through-
out the length of the drum to more effectively
clean all of the castings in the drum.

Another object is to provide a casting-cleaning
apparatus of this type which includes a drum
which is substantially closed at one end and
open at the other and which can be quickly
charged with castings and from which the cast-
ings can be expeditiously dlscharged to expedite
the cleaning operations.

Another object is to provide apparatus of thxs
type in which the hydraulic nozzle delivers the
stream through the open end of the drum and
which is movably mounted so it can be shifted
to clear said open end when the drum is to be
charged with castings.

Another object is to provide apparatus of
this type in which the charge is delivered into,
and is discharged through, the open end of the
drum, and mechanism for driving the drum in
one direction for cleaning, and in the reverse
direction for discharging the castings.

Another object of the invention is to prov1de
improved apparatus of this type in which sepa-
rately operable doors or closures, which are sup-
ported independently of the drum, are used for
the open end of the drum for charging the drum
with, and discharging the castings therefrom,
respectively,

Another object of the invention is to provide
improved apparatus of this type, which com-
prises improved charging mechanism for de-
livering the castings into the open end of the

s drum.

Other objects of the invention will appear
from the detailed description.

The invention consists in the several novel fea-
tures which are hereinafter set forth and are
more particularly deﬁned by claims at the con-
clusion hereof.

In the drawings: Fig, 1 is a side elevation of
apparatus embodying the invention. Pig. 2 is an

(ClL. 51—13)

end view. Fig. 20 is a section on line 2:—2a of
Fig. 1. Fig. 3 is a detail illustrating the charging
door and its shifting mechanism when the door
is raised. Fig. 4 is a vertical longitudinal sec-
tion illustrating the charging apparatus deliv-
ering a charge of castings into the drum. Fig. 5
is a section on line 5—5 of Pig. 1. Pig. 6 is a
‘plan. Fig. 7 is a section on line 7—17 of Fig. 1.
Fig. 8 is a section taken on line 8—8 of Fig. 7.
Fig. 9 is a section taken on line 9—8 of Fig. 7.

Fig. 10 is a detail showing the device for shift-

ing the discharge-door in its open position.

The invention is exemplified in apparatus car-

ried by a supporting frame or structure which
comprises standards 15, 16 and 20 adapted to be
supported on the floor, horizontal side-beams
1T between standards 15, (6, upright-beams {8
having their lower ends fixed to beams 11, longi-
tudinal top-beams 19, connecting standards 15,
16 and 20, and angle-iron cross-beams 21, all
rigidly secured together to form a rigid support-
ing frame for the cleaning and charging appa-
ratus.

A drum for tumbling the castings comprises
a cylidrical wall or shell 23 and an end wall 24
which closes one end of the drum and is fixedly
secured to, and supported by, a shaft 25 which
drives the drum. The opposite end of the drum
is open to receive and discharge the castings
and so that water and an abrasive can be direct-
ed onto the castings in the drum. A liner 26 of
suitable wear-metal extends around the inner
periphery of the drum and a liner 27 of similar
metal extends across the end 24 of the drum,
being spaced therefrom by ribs 28. The inner
face of liner 26 is provided with helical ribs 29
for tumbling the castings and moving them end-
wise thereof in the drum. Openings 80 are pro-
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vided in the liners 26 and 27 for the escape of -

water and abrasive from the drum. Shaft 25

. Which drives and supports the drum is jour-

naled in bearings 31 which are mounted on a
bed-plate 32 which is supported by cross-beams
33 which are fixed to the side- beams 1T of the
supporting frame. The mechanism for driving
the shaft 25 to rotate the drum in one direction
for cleaning! and in the opposite direction for
discharging the castings, comprises a reversible
electric' motor 34 mounted on plate 32, speed re-
ducing gearing 35, a pinion 36 driven by said
gearing, and a gear 37 fixed to shaft 25. A hous-
ing, around the closed end and the sides of the

drum, comprises an end-wall 38, side-walls 39

and a discharge hopper 40 below the drum. This
housing is adapted to catch the water and abra-
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sive discharged through holes 30 and from the
open end of the drum, for delivery into a suitable
receptacle. for re-use or for discharge. The
housing is fixedly secured to the supporting-
frame in any suitable manner.

The castings are prevented from falling out
of the open end of the drum during the clean-
ing operation by a pivoted discharge door 41
which is supported independently of the drum
and extends across the lower portion of the
open end of the drum. The central upper por-
tion of door 41 is provided with a hopper 42.
Discharge door 41 is pivoted, at its upper end,
in brackets 45 and is provided with a rim 46
which laps the adjacent end of the drum. When
door 41 is swung outwardly, as indicated in Fig.
10, the clean castings can be discharged from
the lower portion of the drum. The mechanism
for opening and closing door 41 comprises a lever
48 which is provided in a fixed bracket 49 and
provided with a handle 50 at its free end and a
link 51 which is eccentrically pivoted to lever 48
and, as at 52, to the door 41. When the door is
closed, link 54 and lever 48 are in dead-center
relation so that the door will be locked. In
opening the door, lever 48 is shifted through an
arc of 180° so that the link 51 will be applied
to lever 48 so that the door will be held in its
open position.

The castings in the drum are subjected to a
hydraulie stream mixed with an abrasive, such as
waler and sand. during the rotation of the drum
in one direction. delivered from a suitable mixing
nozzle 3. Water under high pressure is deliv-
ered to the nozzle through a flexible pipe 54 and
sand is delivered to the nozzle through a flexible
pipe 55. The water sucks the sand into the noz-
7le so the mixed sand and water will be forcibly
projected against the castings to clean them.
The nozzle may be of any suitable water and
abrasive mixing type, as well known in the art.
During the cleaning operation, the drum is ro-
tated at a slow speed, for example 2 R. P. M,,
to tumble the castings therein. The stream from
nozzle 83 is directed through the open end of
the drum and into and toward the bottom por-
tion of the drum to strike the castings where they
are tumbled. To project the hydraulic stream
longitudinally along the drum and against all
of the castings therein, the jet is pivotally
mounted and operated to swing in an arc so that
the stream will be directed back and forth longi-
tudinally of the drum. The casing of nozzle 53
is fixed to a shaft 56 which is journaled in the
charging door 44. The mechanism for operating
or swinging the nozzle 53 comprises an electric
motor §7. speed-reducing gearing 58 driven hy
said motor. a ecrank 59 driven by said gearing,
a link 60 operated by crank 59, and an arm 6i
fixed to shaft 56 and pivoted to and operated
by link 68. Rotation of the crank 59 causes the
link 60 to swing arm 6! and rock shaft 58 to
vscillate the nozzle §3. Said nozzle 83 and its
operating mechanism. are mounted on the ver-
tivally movable charging door 44 so that, during
cleaning operations the nozzle will be disposed to
direct the stream through the upper portion of
the npen end of the drum, and during the charg-
ing of the drum. the nozzle will be raised to clear
the upper portion of the open end of the drum to
receive the charge, A small door 62 is hinged to

the charging door 44 adjacent the nozzle 53 to
provide convenient access to the nozzle for re-
riacing the tips thereof which are subjected to
great wear in practice.

The central portion of
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door 44 is outwardly offset; as at 442, and its ends
are extended to the sides 39 of the housing around
the drum to prevent splashing from the upper
portion of the open end of the drum. Motor 57
and reducing gearing 58 are mounted on a bed-
plate 63 fixedly secured to the top of door 44.
Door 44 is supported for vertical movement by a
pair of paralicl arms or levers 64, 65, the outer
ends of which are pivoted to the door. Arm 64
is pivoted at 66 and arm 65 is pivoted, as at 67,
to the supporting-frame. The device for rais-
ing and lowering door 44 comprises a hand-lever
10 which is pivoted at 71 to the supporting-frame,
a link 12 pivoted at 73 to lever 10, and an arm
14 fixed to swing with arm 64. When door 44
is in its lowered position the device for operat-
ing it will be locked, as illustrated in Fig. 1 on
account of the dead-center relation of lever 10
and link 12. To lift said door the aperator swings
lever 70 outwardly and downwardly to operate
link 72 downwardly so it will swing arm 64 up-
wardly. Arms 64 and 65 will cause door 44 to
move vertically. When lever 70 is swung down-
wardly it will hold link 72 so that the door 44
will be held in its raised position. A counter-
weight 68 is connected by a cable 69 to an exten-
sion of arm 65+ to facilitate the lifting of the
charging door and the mechanism carried there-
by. When door &4 is raised the nozzle and its
shifting mechanism will be lifted to clear the
portion of the open end of the drum above door
41 for the delivery of castings into the drum.
When door 44 is lowered. the hydraulic nozzle
will be lowered into its operative position and
door 44 will prevent splashing of water and abra-
sive through the upper portion of the open end
of the drum. "’

The apparatus for delivering a charge of cast-
ings into the drum comprises a bucket 17, the
upper end of which is provided with a discharge
spout 88. The bucket is provided at each side
with a pair of wheels 18, 182 which are adapted
to travel between guide-plates 19, 719& which are
fixed to the front end and rear faces of stand-
ards 20. The upper ends of guide-plates T9»
terminate adjacent a pivoted switch-frame 86.
The upper end of guide-plate 79 is curved, as
at T8  Plates 204 confine the bucket against
transverse movement while it is in dumping posi-~
tion.
87 fixed to a cross-shaft 88 which is pivotally
supported on standards 20 and angle-beams 89
which rigidly cross-connect the arms. Frame 86,
when the bucket is lowered, is normally held in
vertical position (Fig. 1) by a weight 98 which
is connected to one of the cross-bars 89 by a
cable 91 which passes around a guide-sheave 92,
Chains 93 are provided to limit the downward
pivotal movement of the switch-frame toward
the discharge chute 42, The hoisting mechanism
for the bucket 77 comprises a pair of cahles 8f
and windlasses 82 for winding the cables. Said
windlasses are fixed o a shaft 83 which is driven
from an electric motor 84 through reducing gear-
ing 85. When cables 81 are wound on the wind-
lasses 82, the hucket will be lifted and guided
between guide-plates 79, 792, until the wheels
18 reach the lower end of arms 87 of switch-frame
86. As the hoisting of the bucket continues the
wheels 18 will swing the switch-frame 86 out-
wardly into position illustrated in. Fig. 4.
wheels 718 will ride on arms 87 and be directed
toward the drum and onto the angular outer end
of arms 87 until they engage a stop bar 94 fixed
to said arms. The chains 93 limit the swinging

Switch-frame 86 comprises a pair of arms 5

The .
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movement of the switch-frame and hold it while
the bucket is discharging. The continuing hoist-
ing of the bucket will cause it to fulcrum on the
axis of wheels 78 and the wheels 782 will be de-
flected by the curved portion 79° of plates 79
until the bucket is inverted with the end of its
spout 80 discharging into the hopper 42, as illus-
trated in Fig. 4. The hucket will then discharge
its load of castings through hopper 42 and the
upper portion of the open end of, and into, the

drum. The load is discharged after the door 44,

which carries the hydraulic nozzle and its charg-
ing mechanism, has been lifted above the drum.
After the load has been discharged, motor 84 is
operated in reverse direction to lower the bucket.
During the lowering movement the bucket will
first fulcrum on the axis of wheels 18 until the
bucket has been inverted sufficiently so that
wheels 782 will descend and pass between guide-
plates 79, 792, Wheels 18 will ride downwardly
and outwardly along arm 81 of switch frame
86 until the wheels 78 pass between plates 79,
192 so that during the continuing lowering move-
ment they will run downwardly into normal or

‘charge-receiving position shown in Fig. 1.

The operation of the apparatus will be as fol-
lows: to charge the drum. the door 44. which car-
ries the hydraulic nozzle and its operating mech-
anism, will be raised by means of lever 70, link
72, arm 14 and arms 64, 65 so that they will be
positicned as illustrated in Fig. 3, to clear the
upper portion of the open end of the drum above
door 4l. Next, the bucket 77. containing a load
of castings which are to be cleaned, will be hoist-
ed to dump the castings into the drum. The
bucket will then be lowered and door 44 will be
closed, which will bring the nozzle 53 into its
operative position. Motor 34 will then be oper-
ated to rotate the drum with the castings there-
in in one direcion while the discharge door 41
is closed. The ribs 29 in the drum will cause the
castings to be lifted. tumbled or turned over in
the drum and tend to move them in the direction
of the rotation of the drum and toward the closed
end of the drum. During the rotation of the
drum the motor 58 will be operated to oscillate
the nozzle 53 so that its stream will be directed
on the castings along the entire bottom portion
and lenghwise of the drum. This oscillation of
the nozzle distributes the hydraulic stream so
it will reach substantially all portions of the
castings being tumbled in the drum cleaned.
The water under high pressure draws sand from
pipe 55 into the nozzle so that the castings are
subjected to a hydraulic blast in which an abra-
sive is suspended and by which the abrasive is
projected against the castings. The operation of
the drum and hydraulic jet is continued for a
sufficient period to thoroughly clean the castings.
During the cleaning operation. the water and
sand will flow out of the drum through the per-
forations 30 and hetween the door 41 and the
open end of the drum so that they will be dis-
charged through hopper 40. When the castings
have been cleaned. lever 48 is operated to open
the discharge door 41 and the motor 34 is re-
versed to reverse the direction of rotation of the
drum.. The ribs 29 in the drum will then be ro-
tated so as to move the castings away from the
closed end of the drum and discharge them
through the lower portion of the open end there-
of. After the drum has been emptied of castings,
door 41 will be closed and the charging opera-
tion repeated. as before. .

The invention is not to be understood as re-

’

3

stricted to the details set forth, since these may
be modified within the scope of the appended
claims, without departing from the spirit and
scope of the invention.

While the apparatus has been particularly de-
scribed in connection with the cleaning of metal
castings, it will be understood that it can be used

for cleaning other metal parts, such as forgings

and stampings.

Having thus described the invention, what I
claim as new and desire to secure by Letters
Patent is:

1. In cleaning apparatus for metal parts. the
cembination of a drum for retaining the metal
parts, having one of its ends open and its other
end substantially closed, means connected to the
closed end of the drum for rotating the drum. a
hydraulic nozzle for directing a stream of water

and an abrasive through the open end of, and-

onto, the parts in the drum, apparatus for elevat-
ing and dumping a charge of parts into, and
through, the open end of the drum. and a dis-
charge door supported independently of the drum
for covering the lower portion of the open end
of the drum, a vertically movable charging door
supported independently of, and for covering
the upper portion of the open end of the drum.

2. In cleaning apparatus for metal parts. the
combination of a drum for retaining the metal
parts, having one of its ends open and its other
end substantially closed, means connected to the
closed end of the drum for rotating the drum.
a hydraulic nozzle for directing a stream of wa-
ter and an abrasive through the open end of,
and onto the metal parts in, the drum. a hopper
supported independently of the drum. apparatus
for elevating and dumping a charge of parts into
the hopper, a discharge door, supported inde-
pendently of the drum and below the hopper.
a vertically movable door, supported independ-
ently of, and for covering the upper portion of
the open end of the drum. :

3. In cleaning apparatus for metal parts. the
combination of a drum for retaining the metal
parts, having one of its ends open and its other
end substantially closed, means connected to the
closed end of the drum for rotating the drum. a
hydraulic nozzle for directing a stream of water
and an abrasive through the open end of. and
onto the metal parts in, the drum. apparatus for
elevating and dumping a charge of parts through
the open end of the drum. a discharge door, sup-
ported independently of the drum for covering
the lower portion of the open end of the drum,
a vertically movable door on which the nozzle is
mounted, supported independently of. and for
covering the upper portion of the open end of
the hopper, and means for shifting the vertically
movable door into and out of operative position.

4. In cleaning apparatus for metal parts. the
combination of a supporting frame, a drum ro-
tatably supported on the frame, having one of
its ends open and its other end substantially
closed, mechanism mounted on said frame for
driving the drum, charging and discharging doors
supported on the frame, independently of the
drum, for covering the open end of the drum,
hoisting mechanism mounted on the frame com-
prising a bucket for elevating and dumping a
charge of said parts through the open end of and
into the drum, a hydraulic nozzle disposed adja-
cent the open end of the drum for deliverying a
stream of water and abrasive onto the metal
parts in the drum, and means for separately
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4
shifting the doors for charging the drum with,
and discharging therefrom. metal parts.

5. In cleaning apparatus for metal parts. the
combination of a rotatable drum for retaining
the metal parts. having one of its ends open and
its other end substantially closed, and rotatable
solely on a substantially horizontal axis. power-
operated means for rotating the drum. means on
the inner periphery of the drum for directing the
parts horizontally away from the open end and
for directing the parts horizontally toward its
closed end. a nozzle disposed adjacent the open
end of the drum for delivering water and an
abrasive under high pressure into the drum,
means for continuously shifting the nozzle to di-
rect the stream onto the metal parts substan-
tially throughout the length of the drum, a ver-
tically movable support on which the nozzle and
its shifting means are mounted, and means, in-
cluding a lever, for shifting the support to move
the nozzle and its shifting means so the nozzle
will clear the open end of the drum.

6. In cleaning apparatus for meta] parts, the
cembination of a rotatable drum for retaining the
metal parts. having one of its ends open and
its other end substantially cloged, and rotatable
solely on a substantially horizontal axis, power-
operated means for rotating the drum, means
in the drum for directing the parts toward its
closed end. a nozzie disposed adjacent the open
end of the drum for dclivering water and an
abrasive under high pressure into the drum, a
motor, means operated by the motor for contin-
uously shifting the nozzle to direct the stream
onto the metal parts substantially throughout the
length of the drum, a vertically movable support
on which the motor, the nozzle. and its shifting
means are mounted, and means for shifting the
support to move the motor, nozzle, and its shift-
ing means so the nozzle will clear the open end
of the drum.

7. In cleaning apparatus for metal parts. the
combination of a rotatable drum for retaining
the metal parts. having one of its ends open and

-its other end substantially closed. and rotatable

solely on a substantially horizontal axis, power-
operated means for rotating the drum, means in
the drum for directing the parts toward its closed
end, a nozzle disposed adjacent the open end of
the drum for delivering water and an abrasive
under high pressure into the drum, a motor,
means operated by the motor for continuously
shifting the nozzle to direct the stream onto the
metal parts substantiaily throughout the length
of the drum. a vertically movable support on
which the motor, the nozzle, and its shifting
means are mounted, and means, including a lever,
for shifting the support to move the motor, nozzle,
and its shifting-means so the nozzle will clear
the open end of the drum.

8 In cleaning apparatus for metal parts, the
combination of a rotatable drum for retaining
the metal parts, having one of its ends open and
its other end substantially closed. and rotatable
solely on a substantially horizontal axis, power-
operated means for rotating the drum, means in
the drum for directing the parts horizontally away
from its open end and toward its closed end, a
nozzle disposed adjacent the open end of the
drum for delivering water and an abrasive under
high pressure ‘nto the drum, means for contin-
uously shifting the nozzle to direct the stream
onto the metal parts substantially throughout
the length of the drum, a support slidable verti-
cally and in a plane transverse to the axis of the

2,211,099

drum for the nozzle and its shifting means, and
means,iincluding a lever, for shifting the support
to move the nozzle and its shifting means so the
nozzle will be raised vertically to clear the open
end of the drum.

9. In cleaning apparatus for metal parts. the
combination of a rotatable drum for retaining
the metal partis, having one of its ends open and
its other end substantially closed., and rotatable
solely on a substantially horizontal axis, power-
operated means for rotating the drum, means in
the drum for tumbling the parts toward its closed
end. a nozzle disposed adjacent the open end of
the drum for delivering water and an abrasive
under high pressure into the drum, means for
continuously shifting the nozzle to direct the
stream onto the metal parts sibstantially
throughout the length of the drum. means dis-
connected from the drum for covering its open
end comprising a charging door mounted to slide
vertically in a plane transverse to the axis of the
drum, the nozzle and its shifting means being
mounted on and movable with the charging door,
and means for shifting the door to clear the open
end of the drum for charging.

10. In cleaning apparatus for metal parts, the
combination of a rotatable drum for retaining
the metal parts, having one of its ends open and
its other end substantially closed, and rotatable
solely on a substantially horizontal axis, power-
operated means for rotating the drum, means in
the drum for tumbling the parts toward its closed
end, a nozzle disposed adjacent the open end of
the drum for delivering water and an abrasive
under high pressure into the drum, a motor,
means operated by the motor for continuously
shifting the nozzle to direct the stream onto the
metal parts substantially throughout the length
of the drum, means disconnected from the drum
for covering its open end comprising a chareging
door, the motor, nozzle and its shifting means
being mounted on the charging door. and means
for shifting the door to clear the open end of the
drum for charging.

11. In cleaning apparatus for metal parts, the
combination of a rotatable drum for retaining
the metal parts, having one of its ends open and
its other end substantially closed. and rotatable
on a substantially horizontal axis, power-oper-
ated means for rotating the drum, means in the
drum for tumbling the parts toward its closed
end, a nozzle disposed adjacent the open end of
the drum for delivering water and an abrasive
under high pressure into the drum, a motor,
means operated by the motor for continuously
shifting the nozzle to direct the stream onto the
metal parts substantially throughout the length
of the drum, means disconnected from the drum
for covering its open end comprising a vertically
slidable charging door, the motor, nozzle and its
shifting means being mounted on and movabile
vertically with the charging door, and means in-
cluding a lever for shifting the door to clear the
open end of the drum for charging.

12. In cleaning apparatus for metal parts, the
combination of a rotatable drum for retaining
the metal parts, having one of its ends open and
its other end substantially.closed. and rotatable
solely on a substantiallyv horizontal axis, power-
operated means for rotating the drum. means

in the drum for tumbling the parts toward its |

closed end, a nozzle disposed adjacent the open
end of the drum for delivering water and an
abrasive under high pressure into the drum,
power-means for continuously shifting the nozzle
to direct the stream onto the metal parts sub-
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stantially throughout the length of the drum,
means disconnected from the drum for covering
its open end comprising a vertically slidable
charging door, the nozzle and its shifting means
being mounted on the charging door, means, in-
cluding a lever, for shifting the door to clear the
open end of the drum for charging, and a coun-
terbalance for the door and parts carried thereby.

13. In cleaning apparatus for metal parts, the

combination of a rotatable drum for retaining

the metal parts; having one of its ends open and
its other end substantially closed and mounted
to rotate on a fixed substantially horizontal axis,
means in the drum for directing the parts towards
its closed end when the drum is rotated in one
direction and for directing the parts towards its

5

open end when the drum is rotated in the opposite
direction, means comprising independently oper-

able discharging and charging doors, mounted in-

dependently of and for closing the open end of
the drum, a nozzle disposed adjacent the open
end of the drum for delivering water and an
abrasive under high pressure into the drum,
means for continuously shifting the nozzle to di-
rect the stream onto the metal parts substantially
throughout the length of the drum, and power-
operated means for rotating the drum in one di-
rection to tumble the parts toward its closed end
and in its opposite direction to discharge the parts

through the discharging door when the latter is

open.

OSCAR L. COFFEY.
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