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- eycle of operations controlled by the motor. The

This invention relates to an arrangement for
controlling the operetion of a press utilized in
molding or treating rubber or other plastic ma-
. terials, ) .

In the operation of such a press, it has been
found desirable after initially closing the mold
sections thereof to “bump” the press, that is, to
open these sections for one or more short

of the stock In the mold, as generelly disclosed
in the patent to Winegar 2,222,732, patented No-
vember 26, 1940,

The present invention has for its purpose an
improvement in the arrangement disclosed in that
patent whereby the bumping operation will be

insured even under extremely adverse conditions.
. In the drawing, there is illustrated a conven-
tional form-of hydraulic bress comprising a bgse
5 having a deck 8 and a top plate 10 held in rigid
spaced relation by means of pillars 7. Within the
base there is mounted the plunger 3 of an hy-
draulic ram provided with a suitable head 3,
the plunger with its head beihg movable hydrau-
‘lically from its full line position to its dotted line
position. As herein illustrated, the plunger is ele-
vated first by a low bressure liquid of the order
of 80 to 150 lbs. 8q. in. pressure to Substantially
its final position wherein high pressure Haquid of
the order of
applied to the plunger 8 to Insure closure of the
molds. The application of this low pressure lig-
uid followed by the application of the high pres-
Sure lquid is controlled by a bneumatically op-
‘erated veive, the co truction of which will best
be understood from the description of the opera-
tion of the system. '

In the operation of such a press, it is. customary
. o employ a time cycle device T which automat-
+ lcally controls the sequence a3 well as the dura-
tion of the several operations of the press, name-
ly, the closure of the press, the duration of the
bumping cycle, the duration of the closure of the
press. : : : .

With this brief deseription of the apparatus,
the present invention wili best be understood by
describing a portion of the operation of the sys-
tem. The operator depresses g push button B
provided on the timer T to initiate the operation
of the timer including the opening of the air yrel-
lay velve 11 which extends the air supply in the
plpe 3 to the pipe 14, The depression of - tiie

push butten B also completes a circuit (not

-shown) for the timing motor (not disclosed)
which measures the various time pericds in the

10

18

timer during its “bumping” perfod opens the vajive
12 to extend the air supply pipe to the pipe I8.
However, at the conclusion of this “bumping” pe-
riod, the timer will close the valve {2 to cut off
the air supply from the pipe 158. As soon as the
air supply is opened into the bipe 14, this air
pressure is extended through the relay valve {7
since its plunger 18 is normally in & position to
permit the compressed air to pass to the pipe I8
and thence to the diaphragm motor top 20 of the
v The application of this compressed air
to the diaphragm motor 20 moves the valve discs
22 and 23 to their alternate position from that
shown. The valve disc 22 thus engages its seat .
to prevent the fiuld within the ram from draining
away through the pipe 24 while valve disc 23
is unseated so that the low pressure source of
liquid 28 flows from pipe 28 through Ghe pipe

§o 28 into the ram. This elevates the plunger 8 and

88 ing to the

1000 to 2000 1bs. sq. in. pressure g 80 1

a8

its head 9 until the head closes mold sections
M¢{, M2, The pressure then builds up in the pipe
28 until the valve 27 is opened to connect high
pressure liquid in the pipe 28 to the pipe 26 lead-
ram. The application of this high
pressure causes the ram hesd to apply high preg-
sure to the mold sections. It will be noted that
the check valve 36 in the main valve 21 prevents
high pressure fluid from flowing back into the
Ow pressure pipe 28. When the high pressure
fluid is applied tc the ram, a3 just described,
this pressure is comimunicated through ths con-
duit 31’ to the C spring 82. This spring tends to
unwind and by so doing closes the switch 80, As
Soon as this switch Is closed, the solenoid 83 is

- Operated in & circuit extending from the power

40

conduetor $7

‘mally closed and

lead 34, winding of the soleroid 88, comtacts of
the switch 31, now closed by the C spring 92, to_
the other conductor &8 of the power line. The
solenoid 32 when thus operated closes a locking
circuit for itself traceeble from the power lead
conductor 34, winding of the solenoid 38, the
srmature 38 and front contacts of this solenoid,
through the contacis of & limit
switch 88, now closed, to the power.conductor 38,
It should be mentioned that the switch 38 is nor- -
is opened only when the ram
head moves downward from its position shown
in dotted lines. It should be understood that the
Hmit switch 38 is adjustable to varicus vertical -
bositions so that the amount of opening of the

' press during the bumping eycis can be adjusted at

will.  Also when the reley 33 is operated, it closes
& circuft for operating the solenoid 39 of the sole-

nold-actuated valve, which circuit extends from




2 .
the power lead 34, winding of ihe solenoid 39,
conductor 40, armature 41, and front contacts of

" the solenold 33, conductors 42 and 43, front con-~
tacts and armature 38 of solenoid 33, conductor
37 through the contacts of the limit switch 38,
still closed, to the power lead 38.. The soienold

39 is thus energized and attracts its core 44 up-
ward. - This swings the lever 4§ about its pivot
48. As a result of this movement, the plunger
47 of the valve is moved to the position wherein
it closes the opening to the drain pipe 4% and
extends the pipe 1§ to the pipe 49 leading to the
capsular chamber §8 of a pllot valve. Conse-
quently, when the timer opens valve 12 during
the “bumpirig” period, comprezsed air will be ap-
plied to chamber §8.. As a result of this applica-
tion of compressed air, the chamber 9 expands
and elevates the valve disc 81 against its seat.
Compressed air from pipe 14 )eaks past the plung-
er Ilatxmtospwellwhereitforcelthis

" plunger upward into s position wherein it closes
the opening from the pipe 14 cutting off the air
supply to main valve 21 and connects the pipe 19
to the vent $2. Compressed air is'thus drained
away from the 1 motor 28 of the main
valve 31. The spring 53 of this valve elevates
the valve discs 22 and 23 to the positt;p illus-
trated. The hydraulic liguid thereupoc starts
to flow away from the ram so that the ram
head starts to descend from its dotted line po-
sition. This head as it -descends moves its lug
§8 to open the switch $8. The opening of this
switch interrupts the locking circuit of the sole-
nold 38 so that it deenergises. On the deener-
gization of the solenoid 33, solenoid 39 has its
operating circuit interrupted so that its core 84
and the lever &6 descend moving the valve piug
41 to the position shown. The compressed alr
which previously had been applied through pipes

{5-and 49 o the capsular chamber §0 leaks away 40 said parts and operated

through the vent 48. The chamber &9 contacts
to withdraw the valve disc §f away from its seat.
This. causes the valve plug 18 to move to its po-
sition wherein compressed air is agaln applied
through the pipes 4 and 19 to the motor din-
phragm 28 of the valve 21.. This valve will move’
its valve discs 22 and 23 to their alternate posi-
tions from that shown, all as previously described.
Low pressure hydraulic fluid through the pipe
28 wiil be applied to the ram to slevate the ram.
head as before. Then when the ram head is in
engagement with the mold sections high pressure
hydraulic fluid in the pipe 28 will be applied to
the ram. Assoonasthishishpmsurehydnunc
fiuid is applied to the ram, this high preasure will
be communicated through the conduit 8 tothe C
spring 32. Spring 32 closes the switch
causes the operating mechanism to repeat the
bumping operation, all as previously de:
The n! berofﬂmesth&tthepreuuclo.edmd
then “to constitute each bumping opera-
tion can be determined at will by the operation
of the timer. The duration of this bumping pe-
riod, as previcusly mentioned, is governed by the
Jength of .the interval -during which the timer
maintains the relay valve 12 open to connect
- compressed air from the supply pipe 13"to the
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pipe 15, It will be understood that at the. con-.
cmdonofthe)ampincmrvﬂ,themhyl!
close to shut off the supply of compressed
from the pipe 1§ whereby the bumping means

said parts and operated by the exhausting of

‘pressure fluid therefrom for opening said parts,

means including & main valve operable to alter-
nate positions for applying to and for exhausting
pressure fiuid from said motor, a limit switch
operated by the opening of said press parts to
s predetermined position, & fluid pressure oper- ’
ated switch closed in response to & predetermined
value of the pressure fluid in sald motor and

opened in response to s lower pressure of the

fluld in said motor, mechanism including a soje-

noid valve for moving said first valve to its ex-

" haust position, an operating circuit for the sole-

38

45

- sure.operated switch

50

. tion, an actuating

31 which
described.

co

.65

noid -of sald valve completed in respouse to the
closure of both of said switches, said iimit switch
on operation serving to interrupt said circuit
whereby sald solenoid valve and the mechaniam
otwhlchltuuptrt.opentctbemdnvdveto
the position in which it reapplies pressure fiuid
bosa.ldmotor,mdmetmformnﬂeﬂnldd
mechanism inoperative and thus maintain the
press closed. . . :

2. In a press, the combination of a pair of
opposed press parts relatively movable toward and
away from each other, » motor operated by the
pressure fluid theéreto. for closing
by the exhausting of
therefrom. for opering said parts,
means including & main valve operable to alter-
nate positions for applying to and for exhausting
pressure fluid from said motor, & normally closed
limit switch opensd by the opening of said press
psmw:;:redeurmimdpodﬁm.amndms-

the fluid in said motor below said predetermined
pressure, mechanism including s solenoid valve -
for moving said first valve to its exhaust posi-
circult for the solenoid of said
valve, & relay operating to complete said actu-
ating circuit, a primary -circuit for said relay
completed By the .closure of sald fluid
operated switch and a maintaining circuit for
said relay compieted st sald limit switch, said
limit switch on operation serving to interrupt
said maintaining circuit whereby said solenoid
wveand.thempchmumotwh,lchitunm
operate the main valve to the position in which
it reapplies ‘pressure fluid to said motor, and
means for I said mechanism inoperative
and thus maintain the prees closed. - '
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