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1

~ This invention relates to cleaning apparatus
lor castings and the like and more particularly
10 apparatus for removing cores, scale and other
foreign material from castings and similar arti-
cles by means of a jet of water in which abrasive
matenal may be carried.

The cleaning of castings by water JEtS with or
without the addition of abrasive particles has
been practmed for some time. For relatively
small jets it has been the usual practice for the
operator to hold the nozzle or gun in his hands
80 that extreme flexibility is obtained in direct-
-Ing the jet against the article from any desireq
position and at any desired angle. However, for
‘high veolume jets the reaction on the nozzle is
100 great to permit manual handling, and it be-
comes  necessary to mount the nozzle on a sup-
-port.

For mounted guns or nozzles it has been the
_practlce to support the castings or like articles
‘10 -be cleaned on turntables or other movable sup-
-ports so that different portions thereof may be
presented to the jet. It has also been proposed
‘to mount the gun or nozzle for angular adjust-
ment so that the jet can be directed against the
castings at different angles. HEven with this con-
struction, however, 'sufficient flexibility is not
- provided te permit adequate cleamng of all types
-of articles.

It is‘acecordingly one of the objects of the pres-
ent invention to provide a cleaning apparatus in
-‘Which the jet can be directed against the articles
from any desired horizontal and vertical position
‘relative to the articles and at-any desired angle.
-In the preferred construction the gun or nozzle
mounting is capable of bodily adjustment both
vertically and horizontally, and the gun is uni-
‘versally-adjustable on its mounting.

-Another-object is to provide cleaning appara-
tus.in which beth the position and the angle of
‘the gun can be controlled from a remote point
such as a point outside of the. cleaning reom in
which the gun is mounted. - According to one
feature of the invention, the control is electrical,
and the control unit is connected to the operat-
‘ing mechanism througch flexible leads so that the
mechanism can be controlled: frem any desu“ed
remote position.

-Still another object-is to- prowde cleaning ap-
paratus. in which the gun is mounted on a car-
riage which is horizontally movable on an elon-
gated horizontal beam and the beam is mounted
for vertical -movement. In -the preferred con-
-struction the carriage earries its own drive means
s0-that it.can move along .the beam as desired.
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Still another object is to provide cleamng ap-
paratus in which the angle of the gun is adjusted
by fluid motors controlled through electrically
operated valves from a remote point. |

The above and other objects and advantages
of the invention will be more readlly apparent

when read in cohnection with the accompanymg
drawings, in which—-

Figure 1 is a partial sectiongl’ Vlew threugh a
cleaning room equipped with cleamng apparatuas

-embodying the invention:

Figure 2 is a vertical section through the’ gun
carriage;:

Figure 3 is a section transverse to Flgure 2
through the gun carriage: |

Figure 4 is a dlagram of the eontrol clrcults
and

Figure 5 is a perspective view of the switeh
control handle.

The invention may be apphed to any’ desu'ed
cleaning room shown as having vertical ‘side
walls 10, a roof (I, and a floor 1?2 formed by a

-grating to permit ﬂew of water and abrasive

particles therethrouch. A sump 13 is provided
below the grating 12 to collect the water, sand
and the like for reuse or for other dlspesal as

desired. Castings or other articles to be cleaned
‘may be supported above the floor on o rotatable

erating {4 and which is preferably rotatable so
that the casting can be turned for cleaning all
sides thereof. The construction of the turntable

forms no part of the present invention, and 1t is,
therefore, not described in detail.

One of the
side walls of the room is formed W1th a plurahty
of glazed openings 15 through which an operator

outside the room meay observe the cleamng op-~

eration in the room.
The castings or other articles are adapted to be

_cleaned by a high velocity jet of water projected

by a gun or nozzle I8 carried on 3 carriage (7
which is mounted for travel along a horizontal
beam 18. 'The beam is supported for vertical
movement on vertical guides or tracks shown as
round posts {9 mounted at spaced points ad-

Jjacent one wall of the room. The ends of the

beam 18 are formed with guide brackets 21{ slid-

‘ably engaging the tracks 19. To move the beam
" Vertmally, a pair of chains 22 are provided run-

ning over eproek_ets on a shaft 23 near the top

O0f the roocm. The chains 22 are connected to |

the ends of the beam 18 and to ceunterwelghts

_'24 The -shaft 23 is driven by a motor shown at
25 in Figure-4 which may be mounted either in-
Side or eut51de of the room, as desn-ed AS shown

in Figure- 1, the mechamsm as descrlbed may be
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 duplicated any desired number of times in the
same room to provide any desired number of
guns in the room.

. As best seen. in Figureg 2 and 3, the carriage 11
 comprises a supporting frame or housing 26 pro-
viding an enclosure for portions of the operating
" mechanism. The frame carries four wheels 27

by means of which it is mounted for rolling move-
ment on the beam 18 which, as best seen in Fig- ..

ure 3, is formed by a pair of T beams 28 spaced

apart with their webs extending tftoward e_a_,c_;_h.'
other. As shown, the rollers 27 rest on the flanges

of the beams 28, and to hold the carriage against

acecidental movement g roller 29 may engage the |

lower surface of one of the flanges.
To move the carriage along the beam, an elec-

tric motor 31 is carried by the carriacge and drives

a, sprocket 32 through a gear reducer 33. The
sprocket meshes with a series of pins 34 carried
20

by the web of one of the beams 28 so that as the
 sprocket turns the carriage will positively be

‘moved along the beams. Movement of the car-

riage to its extreme positions in either direction

10

4

sure, and a controllable bypass valve B{ operated
by a solenoid 52 may be provided to cut off the
pressure when desired. Return of exhaust liquid
to the sump is through a return line 53 and the
supply and reutrn lines 48 and 53 may supply
any desired number of gun units.

The small ends of the cylinders 41 are con-
nected, as shown, to the supply line 48 through
check valves 58 so that the small ends of the
cylinders are subjected at all times to full pump

~ pregsure. The large ends of the cylinders 41 are

connected respectively through lines 55 to the

- midpoint between control valves B8 and 37. The

15

valves 56 are connected to the return line 33, as
shown, while the valves 57 are connected to the
pressure supply lines for the different fluid mo-

tors.  When either of the valves 67 is opened full

‘is limited by a limit switch 38 connected to the -

motor 31 and driven from the gear reducer 33
through a chain 36. It will be understood that
as the carriage approaches the limit of its travel
in_either direction the limit switch will interrupt

‘the motor circuit and prevent further travel in, .
' ' e 80
- In order to mount the cun {8 on the carriage

such direction.

-

{1 having universal movement a shatt 317 is jour-
naled in the carriage for rotation about a vertical

925

axis. A yoke 38 spans the shaft 37 and is pivoted .

‘thereto on a horizontal axis, and the gun 16 is

connected to the yoke to be swung thereby. BY
turning the shaft 37,.the angle oi the gun In a

horizontal plane may be adjusted while the swing-
‘ing of the yoke 38 will adjust the gunin a vertical
plane so that by a combination of the two move-

ments. complete universal adjustment of the gun.

.is possible. The gun may be suppliedwith water
under pressure and with a mixture of water and

abrasive if desired through hoses 39, as shown.

ijn Figure 1, which are flexible so that the gun
may be supplied and may operate in any position.

35
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- To adjust the angular position of the gun, fluid

motors are employed, each of which includes a
cylinder 41 in which a piston is slidable and which
has a piston rod 42 projecting from one. end
thereof. The motor for horizontal adjustment
is.secured in the frame 26 and has its piston rod
pivotally . connected. to a double arm 43 rigidly

~ gecured to the. shaft 37.. Thus.by. swinging the

‘arm 43 the shaft 37 will be furned. The motor
for vertical adjustment is fastened to a bracket &4
rigidly carried by the shaft 37 and has its piston

rod pivoted to the end of the voke 38, as best

seen in Pigure 3. Thus by operation of this mo-
tor the vertical angle of the gun will be controlled.
It will be noted that with motors as shown a dif-
ferential action is obtained. due to the difference
in area at opposite ends of the piston produced
by displacement of the piston rod so that each
piston has a small end from which the piston
rod extends and a large end. The purpose of this
construction will be more apparent hereinafter.
 PFigure 4 illustrates diagrammatically the con-
trol system for the several motors required. to
produce the desired movements. - As shown, the
fluid motors 81 may be supplied with operating
fluid from o pump 45 receiving liquid from &

‘sump 46 and discharging it through an accumu-

lator 471 into a high pressure supply line 48. A

- bypass valve 49 may be provided to limit the pres-.
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curately controlled.

pump pressure will be admitted to both ends of
" its corresponding motor and due to the differen-

tial piston area the piston rod of that motor will
be moved out of its cylinder. On the other hand,
when either of the valves 58 is opened the large
end of its corresponding motor will be connected
to the sump, and the piston rod will be moved

into the cylinder. When both valves are closed,

the large ends of the cylinders will be closed, and
the pistons cannot move in either direction.
The valves 56 and 87 are controlled by indi-
vidual solencids 58 which are connected respec-
tively to switch terminals 59 in a control box §1.
The switch terminals are normally open and are
adapted to be closed by contacts 62 to complete
circuits selectively to the solenoids 58 to open
the desired one of the valves. The switch con-
tacts 62 are carried by an operating handle €3

as best seen in Figure 5 which projects from the

control box and which is mounted therein on a
universal joint connection including a ball 64 on
the control handle slidably received in a socket,
not shown, in the control box. The switches

“and handle are so arranged that movement of

the handle in any given direction will cause
movement of the gun in the same direction. For
example, if the handle is moved down, it will
close the contacts 59 at the top, as seen in Fig-
ure 4, to open the valve §6 for the vertical motor
4{. This will cause the piston rod 42 to move
down thereby depressing the back end of the
bracket 38 and raising the front end- of the gun
to correspond generally to the angle of the han-
dle. It will be noted that movement of the han-
dle to a diagonal position may close two of the
switches to cause simultaneous operation of the
two motors 41 thereby to move the gun diagonal-

ly. In this way by simple movements of a single

control handle movements of the gun can he ac-

The motors 25 and 31 for controlling vertical
movement of the beam {8 and horizontal move-
ment of the carriage on the beam may be con-
trolled through 2 similar switch mechanism in-
cluding the vertically spaced contacts 65 to con-

‘trol the motor 25 and the horizontally spaced
contacts 66 to control the motor 31. The con- .

“tacts 85 and 66 may be closed by cooperating

contacts 62 carried by a control handle identical

with that shown in Figure 5 and described above.

It will be noted that the motor 31 is connecied

in the circuit through the limit switch 35 and a

similar limit switch 61 may be provided for the

‘motor 25 to limit vertical travel of the beam I8

in either direction. B |
 When it is desired to raise the gun bodily, the

handle for eontrolling the motors 25 and 3{ may

be raised to close the lower switch contacts 65.
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-‘Thesewill-energize the motor 25in g 'direction to
raise the beam 18, “Similarly, if it:is desired to
shift' the gun and carriage: to ‘the left; the han-
dle may be moved fo the left to-close the-contacts

66 at-the right; as seen in Figure-4. “'This will -
- operate the motor 31 ‘in a ‘direction’ to: move: the
~carriage: to:the ‘left on the ‘beam. *In*this' way -

“the two-motors may be ‘controlled:either-sepa-

“rately or simultaneously to shift the carriage'and
. IO :
~cleaning room. It ‘will ‘be ‘notéd ‘that ‘thergun
ean-travel the full length of ‘the beam: I8 -and
~can ‘move from' a - position-adjacent to the fHoor
12 ‘of the room: to an- upper: position close :toithe
~ceilingof ‘the room. This -adjustment: together;
-with the angular: admstment of thegun pmvxded-'
by the'motors 41 gives complete'flexibility 6f con-

“the gun-bodily to any desired position:within-the

~trol 'so-that thejet-ecan 'be directed against the
casting -or other object from any desired: posmwn
and atany desired.angle to effect a complete
cleaning operation.

The control unit may also.control operation of
the turntable on which the casting is mounted.
“Forthis'purpose a-reversible'motor 68-is provided

to drive the turntable and a reversing:switch 69

is mounted in the control-box to control the mo-
tor 68. In this way the turntable can be turned
~in either direction, as desired.

“In the constructionas*best indicated:- by the

“diggram of Figure 4, the -only parts which: “need‘:s

“tobe inside-the cleaning ‘room:sgre the- carmage
‘with its dlrectly dassociated ‘parts and the limit
“switches. The remainder of the mechanism’ may
“all be ' mounted outside -of ‘the cleaning room"and

“the eonnections from the'control box to the'sev- g5

eral motors and valves may be through flexibls
cables.
all parts of the mechanism from any convenient
position outside of the control room. Thus the
operator can station himself adiacent any one
of the several windows I8 from which the article
to be cleaned is most clearly visible and can ex-
ercise complete control from such position.
While one embodiment of the invention has
been shown and described in detail herein. it will

be understood that this is illustrative only and °
1s not to be taken as a definition of the scope of
the invention, reference being had for this pur |

pose to the appended claims.

What is claimed is:

1. Cleaning apparatus for castings and the
like comprisineg a supporting structure including
spaced vertical track members, a horizontal beam
mounted on the track members for vertical move-
ment thereon means including a reversible elec-
tric motor to move the beam vertically, a carriage
mounted on the beam for horizontal movement

In this way the operator can control

. I. '_‘..
- s

+ operating :handle:engageable with “the:control

+switches and:movable:in:different:planes:to con-

“trol the respective 'pairs wof switches, ‘means

~mounting ithe: nozzle for: unwersal angular: ad-
justment, ‘motors:on:the' carriage:connected to

the nozzle:to move it-in-different planes;control

devices: for the:last named: motors: respectively,

| ~and g -single operating ham:lle priovablesin’ differ-

~ent planes to: operate the respective ccmtrol ‘de-
vices.

R I Cléamng apparatus. for castings and “the

-3';%-ﬁ11ke comprising a suppartmg structure including

~ispaced:vertical track members; a horizontal-beam
mountedon.the track members for:verticalmove~

~ment:thereon, means including:a reversible ‘elec-

c-trieimotor to move the beam vertically, .ascarriage
mounted-on ‘the beam. far horizontal:movement
““thereon, means: mcludmg @ wreversible” eleetric
~qmotor 1:0 move the carriage on the beam;anozzle

+20

on:the carriage, pairs of control switches:for con-
.':.r-:trollmg the motors: respectwely, -8 single-operat-

- ing handle engaﬂ'eable with:thecontrol switches
wandr-movable in  different planes ‘to-control the

25

“respective pairs-of: switches; means mounting:the

nozzle for universal angular adjustment;mators

ron ‘the carriage connected:to:the nozzle to move
it in<different-planes,’control: devices for the.last
~named - motors Trespectively, a single “operating

30"

40

o0

09

thereon, means including a reversible - electric

motor to move the carriage on the beam, a nozzle

on the carriage, pairs of control smtches for
controlling the motors respectively, and a single

operating handle engageable with the control

switches and movable in different planes to con-
trol the respective pairs of switches. |

2. Cleaning apparatus for castines and the'
like comprising a supporting structure 1_nc1udmg-

spaced vertical track members, a horizontal beam

mounted on the track members for vertical move-

ment thereon, means including a reversible elec-
tric motor to move the beam vertically, a carriage
mounted on the beam for horizontal movement
thereon, means including a reversible electric
motor to move the carriage on the beam, a nozzle

on the carriage, pairs of control switches for |

controlling the motors respectively, and a single

60

70

75

~handle 'movable “in “différent . planes -to-‘operate
the: respective ‘coritrol: devices, a- single :control
“boxin 'which thecontrol: switehes and- control
'devices are mounted, - and-flexible eonnections
-'-from ‘the control box:to: the-motors,

=4, Cleaning: apparatus: for :eastings:and-the

yllke comprising a supporting: structure: including

spaced vertical track members, a horizontal beam
mounted on the track members for vertical move-
ment thereon, means including g reversible elec-
tric motor to move the beam vertically, a carriage
mounted on the beam for horizontal movement
thereon, means including a reversible electric
motor to move the carriage on the beam, a nozzle
on the carriage, pairs of control switches for
controlling the motors respectively, a single oper-
ating handle engageable with the control switches
and movable in different planes to control the
respective pairs of switches, means mounting the
nozzle for universal angular adjustment, fluid
motors on the carriage connected to the nozzle
to move it in different planes, flexible connections

to supply operating fluid to the fluid motors, and

%ontrol neans to control the supply of operating
uid |
5. Cleamng apparatus for castmgs and the
like comprising a supportmg structure including
spaced vertical track members, a horizontal beam
mounted on the track members for vertical move-
ment thereon, means 1nclud1ng a; revermble elec-
tric motor to move the beam vertically, a carriage
mounted on the beam for horizontal movement
thereon, means 1ncludmg a, reversible electric
motor to move the carriage on the beam, a nozzle
on the carriage, pairs of control switches for
controlling the motors. respectwely a. single oper-
ating handle engageable with the control switches
and movable in different planes to control the
respective pairs of switches, means mounting the
nozzle for universal angular adjustment, fluid
motors on the carriage connected to the nozzle
to move it in different planes flexible connections
to supply operating fluid to the fluid motors, elec-
trically controlled valves to control the supply of

operating fluid to the ﬂu1d motors, and switches

~operable from a remote point to control the

valves.
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6. Cleaning apparatus for castings and the like

comprising a supporting structure including
~ spaced vertical track members, a horizontal beam
- mounted on the track members for vertical move-

ment thereon, means including a reversible elec-

tric motor to move the beam vertically, a car-

riage mounted on the beam for horizontal move-
ment thereon, means including a reversible elec-

~ tric motor to move the carriage on the beam, a
| 10

nozzle on the carriage, pairs of control switches
- for controlling the motors respectively, a- single
 operating handle engageable with the control
switches and movable in different planes to con-
trol the respective pairs of switches, means
mounting the nozzle for universal angular ad-

to the nozzle to move it in different planes, fiex-

ible connections to supply operating fiuid to the

-fAuid motors, electrically controlled valves to con-
trol the supply of operating fluid to the fiuid
motors, switches operable from a remote point to
control the valves, a single control box in which
-all of said switches are mounted, and flexible con-

nections from the contrel bex to the valves and

-electric motors.

7. Cleaning appara:tus for eastmg and the like

- comprising a room adapted to receive castings
-~ to be cleaned, spaced vertical track members in

the room, a horizontal beam mounted on the

track members for vertical movement thereon, a

carriage mounted on the beam for horizontal

movement thereon, g nozzle on the carriage,
means including motors for moving the beam ver-
tically and moving the carriage on the beam,
means mounting the nozzle on the carriage for

15
 justment, Auid motors on the carriage connected

20

25

30

39
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universal angular adjustment, motors connected

to the nozzle to move it, and control means for all
of the motors operable frem a, single pomt out- |
side of the:room.

-8. Cleaning e,ppara,tus fer caetmgs and the llke
comprising a room adapted to receive castings to
be cleaned and having a vertical wall formed with
olazed openings therein, spaced vertical track

‘members in the room, a horizontal beam mounted

on the track members for vertical movement
thereon, a carriage mounted on the beam for
horizontal movement thereon, a nozzle, means
mounting the nozzle on the carriage for universal
angular adjustment, power means for moving the
beam vertically on the frack members, power
means for moving the carriage on the beam,
power means for angularly adjusting the nozzle
on the carriage, and control means for the power
mea,ns Opera,ble from outside of the room.

RODERICK S. WEBSTER
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