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10 Claims.

' This invention relates to a hydraulic press and
more particularly to a hydraulic press-in which
the main ram is eliminated and the head of the

press is moved as a unit towards the bed of the

press by means of pistons located in the lower
part of the press and operatively. connected to
the head of the press by rods which are employed
in place of the stationary tie rods conventionally
heretofore employed.

It is an object of the present lnvention to pro--

vide a hydraulic press of simplified construction

Fig. 7 is a fragmentary vertical section show-
ing the die halves in closed position and showing
the associated mechanism including the knock-
out or ejecting mechanism. - .

Fig. 8 is a horizontal section through the top
of the press on the line 8—8 of Fig. 9, looking

. in the direction of the arrows.

10

whereby the press is less expensive to build .and =

maintain without sacrificing the advantages of

the conventional hydraulic presses . heretofore
“available.
Another object is to accomplish the foregoing
object while providing for very rapid movement
- of the head of the press which carries the upper
pressing' member towards the hed of the press
until the pressing operation commences, where-
upon the head of the press moves at relatively
low speed but under extremely high total pres-
sure.
Another object is to devise a press of the fore-
going type which is particularly adapted to be

15

" knockout mechanism on. the downstroke of the - .

25

employed in carrying out what is known as “com-
pression” molding; in this connection the typical

press to be described includes special mechanism
for ejecting the molded piece after molding has
been. completed, this ejecting mechanism being

30

particularly adapted to use with the compres- -

- sion molding press described herein.

. Another object is to provide double- acting
means which is separate from the main press
operating means, for carrying out the operations
of fast traverse and of pushing back of the press
head.

Still other objects will more fully ‘hereinafter

~ appear.- .

Referring to. the accompanying drawings‘

Fig. 1 is a front:elevation of a compression
molding press embodying the principles of the
present invention, with the head at the position

35
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where it is most widely separated from the base, .

and the knockout mechanism actuated.
Fig. 2 Is a side elevation of the press.
Pig. 3 is a vertical section taken on’ the line

88 of Fig. 6, through-one of the main cylinders .

in the lower part of the press.
Fig. 4.is a rear elevation of the lower part of
" the press.

50

Fig. 5 is a" diagrammatic view of the complete A_

press, showing the hydraulic circuit.

Fig. 6 is a horizontal section taken on the line »

- 8—6 of Fig. 4 through the bottom of the press.

Fig. 9 is a vertical section on the line 99 of

Fig. 8.

Fig. 10 is a ‘perspective exploded view of the '
knockout mechanism on one side of the press;
the knockout mechanism on the other side of the

\, press is identical.

JFig. 11 is a detailed sectional view showing the
operatlon of the lower knockout mechanism dur-
ing an ejecting operation by which the molded
piece is ejected from the mold when the die
halves are about to attain their most separated .
position. ‘ . o

Fig. 12 is a similar vi%@’s@wing the lower

- knockout plate after resetting thereof by the
‘operator.

Fig. 13 is a -similar vlew but showmg the lower

head of the press.
General arranyement

In the press which is illustrated in the draw-
ings and which constitutes a typical embodiment
of the present invention, the conventional sta-
tionary press head and tie rods are replaced by
a vertical movable head to which is fixedly se-
cured the upper die half or equivalent forming
or pressing member, and by rods which are fixedly
attached to the press head and to hydraulic pis-
tons. operating in cylinders formed by or asso-
ciated with the bed of the press upon which the
lower die half or the like is mounted. Thus, the
rods.constitute in effect very elongated plungers,
and the upper die half is brought into pressing
engagement with the Jower dié half by exerting
hydraulic “pressure downwardly on the plunger.
rods which are fixedly attached to. the head. .
The major part of the downstroke is carried out

by means of auxiliary hydraulic pistons which - ‘ v

are effective to move the press head at very high
speed until the-pressing operation is about .to"

. begin, whereupon automatic/adjustable mecha-

nism causes the fluid pressure to be applied addi-
tionally to the main pistoné. Thus, the auxiliary '

pistons exert a. hoosting action on the downstroke. s

The return of the'press head <upwardly is accom-"

- plished- by exerting hydraulic pressure ‘on’ the.

opposite sides of the auxiliary’ pistons this being -
known as the “push back” operation Suitable
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-control means are provided for effecting auto-
matically and at the proper times the applica-
tion of fluid pressure to the appropriate portions
of the press. The booster and push-back pis-

tons are operatively connected to the press head

by means of plunger rods which are similar to
the main plunger rods and similarly extend from
the pistons which are located in the base of the
press into fixed attachment with the press head.

When carrying out compression molding, the
press Is desirably provided with knockout means
for ejecting the molded article from the die half
in which it is retained after the upward return
of the press head is begun and preferably towards
the end of the return stroke.

Referring more particularly to the accompany-
ing drawings, { designates the vertically mov-
able head of the press and 2 designates the sta-
tionary bed of the press. The head | of the
press. is in the form of a suitable casting which
is hollow so as to act as a portion of the hy-

(<
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draulic liquid reservoir, the remainder of the

hydranlic liquid being carried in the bed 2 of
the press which is similarly hollowed out to form
an oil reservoir. The upper mold half 3 is car-
.-ried on the head f of the press by means of
bolster plate 4 while the lower die half 5 is
carried on a lower bolster plate 6 which is sim-
ilarly fixedly attached to the bed 2. The mold
halves 3 and 5 form the usual' mold cavity 7
(Fig. D).

Fixedly attached to the head | as by means
" of nuts 8 (see Figs. 8 and 9) and vertically
dependent therefrom are four main plunger rods
9, and these plunger rods 9 integrally or fixedly
carry at their lower ends main pressing pistons
10 which are reciprocably received in main press-
ing cylinders il which are fixedly carried by
the bed 2 of the press (see Fig. 3). The main
plungers 9 are sealed at the point where they
enter the cylinders {1, as at {2 (Fig. 3). These
main plungers 9 are operated directly only dur-
ing the main pressing operation, as will presently
appear.

The hydrauhc liquid employed is carried in a
reservoir which is made up of two parts, one of
which is formed in the stationary bed 2 of the
press and the other of which is formed-in the
movable head | of the press. The lower portion
of the reservoir is formed inwardly of the main

pressing cylinders’ 1§ and is designated i3, this-

cavity I3 being suitably formed in the casting
which "constitutes the bed 2 of the press. The
~head of thé press is formed with six oil cav-
ities 14 (see Figs. 8 and 9), these cavities 14
_being interconnected by :passageways 15 suit-
ably disposed through the partitions (6 in the
. head of the press.” The main plunger rods 9
extend into these cavities 14 and are formed

axially with bores 1T which extend to the bot-

tom of pistons 10. The space below pistons 10
is in free communication with oil cavity I3 by

30
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- common conduit 39.

means of passagéways I8 (Fig. 3) in the walls °

of cylinders #1, and thus the oil cavities {4 are
in free communication with oil cavity 13 at all
times. A quantity of oil is provided such that
cavity 3 is always filled regardless of the condi-
tion of the hydraulic circuit connected therewith.

:  Booster and pushback plungers -

. Fixedly attached to the head 1 and extending
downwardly therefrom are a pair of auxiliary
plungers |9, these plungers 19 being fixedly se--
cured thhin the end ecompartments (4 of head
H by means of nuts 20 (Figs. 8 and 9). ‘Plungers 7

70

2,208,072

{9 extend downwardly into the press bed 2 and -

carry on their lower ends pistons 21 which op-
erate vertically within cylinders 22 which are
formed in any suitable manner in the press bed.
The plungers 19 are nearly as large in diameter
as the pistons 21 mounted thereon and conse-
quently when hydraulic pressure is applied above
pistons 21 the plungers {9 are drawn downwardly
at a very rapid rate, the effective area being very
small. However, on the return stroke when oil

under pressure is applied beneath pistons 21, the

full area of pistons 21 is effective and return is
not as rapid. This fast downstroke is of ad-
vantage because it enables the head | of the
press to be brought rapidly into the position
where pressing is ready to begin, thus saving
time. The action of forcing plungers 19 down-
wardly causes main plungers 9 to be moved
downwardly, and as plungers 9 so move, pistons
10 cause oil to be sucked into the space above
pistons 10 through conduits 23 (Figure 6) which
lead directly from the upper portion of cylinders
i1 into the oil cavity 13. 6 The conduits 23 are
provided on their inward ends with check valves
24 which allow oil to be sucked outwardly but
prevent its return. Thus pistons 10 are pre-
vented from drawing a vacuum as they are pulled
downwardly by the auxiliary pistons 21.

- As the head of the press approaches the posi-
tion where sctual pressing is about to begin, the
application of hydraulic pressure is automat-
ically shifted so that hydraulic pressure is ap-
plied downwardly both upon pistons 2f and upon

main pressing pistons 0. This shift is effected
as follows: An ear 25 fixedly carried in any suit- .

able manner on the head of the press, as, for

example, by attachment to bolster plate 4, strikes |

an adjustable collar 26 (Figures 2 and 4) on 8
vertically movable shift rod 27 and carries rod

21 downwardly against the action of spring 28

which is disposed between an ear 29 mounted
on bed 2 and an adjustable collar .30. This
causes the lower cam.end-.of ¥od 27 to move In-
wardly a rod 31 and to thereby shift a piston
32 (Fig. 5) of a two-way valve 33 so as to admit
liquid under pressure to the spaces above niain
pistons 10 through conduits 34. As indicated in
Fig. 6, the spaces above main pistons 10 at each
end of the press are placed in communication
with one another by passageways 35 which are
suitably cored in the casting constituting the
press base 2.

Liquid under pressure is admitted to the spaces‘ '

above auxiliary pistons 21 during the fast trav-

-erse and during the main pressing operation by
means of conduits 36 which are suitably disposed |
'In the bed-2 of the press, These conduits 36 are
spaces below auxiliary pistons 21 are connected

connected to a common conduit 3T (Fig. 5).
to conduits 38, these conduits 38 merging into

.For. returning the head [ after a pressing
eration, the pistons 21 are employed, hydrgnlic
pressure being applied below them by suitable
operation of the controls. This causes plungers
{8 {§ move upwardly, carrying head | and with
it plungers 9 and pistons 18. The drawing of a
suction by pistons I8 on their upward stroke is
prevented by their free connection with the oil
cavity 13 by means of passageways I18. One of

the secondary features of the press of this in-

vention is the simplicity of piping, the connection
between reservoir i3 and cylinders {! being

merely by way. of ports in the cylinder walls.
§ Likewise, the spaces above the pistons 10 are con--

- S e R Y gt A
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nected to the cavity 13 by similar short conduits
23 in the cylinder walls leading to the check
valves 24 which are located in the cavity 13, this

check valve being continually exposed to the oil.

in the reservoir by reason of the fact that cavity
13 is always:full, being supplied with ofl at all

.3
the spaces above pistons 21, for causing the rapid
traverse, and subsequently fox; aiding in the press-

. ing operation after two-way valve 33 is opened,

times from cavities: 14 through  bores (1 in

‘plungers 9.
The feature of having two oil reservolrs which

are in continuous communication with one an--

10

other and one of which is in the base and the -

other in the pressing head, serves the purpose of
_ utilizing  the spaces which occur in these parts
and of providing a head of pressure for filling the
main cylinders #{ during the upward movement

and the first part of the downward movement-

of the pressing head 1.
Hydraulzc circuit

While the hydraulic circuit has been referred
to to some extent above, it is desirable to de-

20

seribe it in- detail with reference particularly. to

Fig. 5. 0Oil under pressure is constantly sup-
plied by a one-way variable . dellvery pump 40
driven by motor 41 and withdrawing oil through
conduit 42 from tank 13 and passing it under
pressure through conduit 43 to a four-way valve
_44.". Leading from four-way valve 44 is a conduit

25

solenoid 54 is provided. When this solenoid 54
is energized by any suitable means under the
control of the operator, valve member 41 is shift-

‘ed upwardly pf Fig. 5, causing. the application of

pressure liquid to the spaces above auxiliary pis-
tions ‘21- and the simultaneous return of liquid
from below pistons 21 by way of conduits 39 and

.48 to the reservoir (3.

In order to limit the upward movement of
pushback or auxiliary pistons 21 and thereby to
limit the upward return of press head 1, in order
to hold press lead f in this upward. position, and
In order to by-pass the output of pump 40 while
so holding the head 1, the following means is
provided, A conduit §8 is disposed in the wall
of one of the cylinders 22 at a point just below
the desired upward position of piston 21 in that
cylinder and this conduit 85 is connected to con-
duits 38 and 31. A check valve 56 is disposed in’
this conduit 88 in such manner that it allows
liquid to pass outwardly from the space in cyl-
inder 22 to the conduit.37 and thence by way of

. conduit 48 back to the reservoir 13, but, prevents
" the flow of  pressure liquid from ' conduit 31

45 which leads to the normally spring-closed

two-way valve 33 which is in communication with
the inlet conduits 34, leading to the spaces above
main pistons 10, by a conduit 46. Thus fluld
pressure transmitted to conduit 4% is prevented
from being admitted to the spaces above pistons
10- except when. ear 25 has actuated spring-

‘urged rod 3f so as to open the two-way valve 38,
* this taking place only when the pressing opera- -

tion is about to begin and when it is desired to
have a very great force applied to the pressing

- elements,; namely mold halves 3 and 8,

Conduit 39 is connected to: four-way valve 44

and is adapted to lead pressure fluid tothe spaces -

below auxiliary pistons 21 when it is desired to
return the pressing head to its upward ' posi-
tion. Four-way valve #4 contains a shifting
member 47 which is adapted to connect the pres-
sure liquid from conduit 43 to either conduit 48
or to conduit 33.° The four-way valve 44 is also
provided with a common return conduit 48 which
connects both ends of ‘valve 44 back to the tank
~ 13 and which is thus adapted to convey fluid
returned. either by conduit 48 or by conduit 39
back to.the tank 13.

- Conduit 43 is connected back to the tank by
& conduit 49 in which is disposed a safety valve 50
which is adapted to open only under emergency

to. allow the output of pump 40 to be returned to
the tank.

30
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through conduit. 55 into cylinder 22. Thus, dur-
ing the pushback operation; when piston 21 is
below the point of connection of conduit 55, the
liquid above piston 2f is adapted to flow out-
watdly either through. conduit §5 or through con-
duit 36.  However, when piston 21 moves up-
wardly of the connection of.conduit 58 to cyl-
inder 22, the pressure liquid admitted from con-
duit 39 to the interior of cylinders 22, is freely .
passed outwardly through check valve 56 into
conduit 37 and thence back to the tank (3.
Should pistons 21 and head | drop slightly so
as to cover up the port of conduit 585, the pres-

- sure liquid would immediately force them up-

43

"wardly until the port of conduit §5 was uncov-

ered. In this way, the pistons 21 and with them -
the head | and main pistons 18 are held in their
uppermost position, this uppermost position is

-predetermined, and as they are so held, the

. output of pump 40 is by-passed. As will be ob-

.)ll

55

‘The valve member 47 is normally held in the '

position shown in Pig. 5 in which it is adapted
to convey the pressure liquid to the spaces be-
low auxiliary pistons 21, and to return the liquid
from above main’ pistons {0 through a by-pass-
ing conduit 51 connected to conduit 48, leading
around the two-way valve 33, and conneeting
therebeyond with conduit 45. A check-valve 82
is disposed in this conduit 51 for preventing liquid
under pressure in conduit 4% from reaching the
spaces above pistons 10 except by way of two-way
valve 33.

" A spring 53 normally holds valve member 47
in the position shown in Fig. 5.- In order to
shift valve member 47 at the desired time so as

(i3]
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vious, it is generally désired to place.the port
of conduit: §5 on the booster side of the cylinder
22, adjacent the port of conduit 36, whereby the
pistons 21 are-located and held near the top of
cylinders 22. However, if desired, the port of
conduit 5% may be located at any point on the
cylinder wall 22,

Operation of press ’

While the operation of the press proper . will‘
be in large part obvious from the foregoing de-
scription, it may be reiterated as follows. Motor .
&1 15 first started, causing -pump 40 to deliver

liquid.  Four-way valve 44 is in the position of

Fig. 5 while the press is at rest and.consequently

the pressure output from conduit 43 will be de- .-

livered through conduit 39 to the spaces below -
auxiliary pistons 21, causing them to rise in cyl- .
inders 22, thereby elevating the head 1 of the
press to its uppermost posltion if it is not al-

- ready at sald position. " As the pistons 21 rise,:
. the pressure lquid above them will be forced

outwardly through conduits 36 and 37 and thence
through the upper portion of fouf-way valve 44

- to the return conduit 48 which leads back to

to admit pressure liquid to conduit 45 and thence -

through conduit 31 which connects sonduit 45 to

.73

the reservoir 18. As the head | approaches its
uppermost  position, the port of conduit 55 will

‘be uncovered and the liquid ‘will' be -by-passed -
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through check valve 58 to the tank I3 in the
manner just described above,

As the auxiliary pistons 21 are elevated, the
main pistons 10 will be correspondingly elevated
in their cylinders {1 by reason of their connec- &

_tion to head | by plungers 9, causing the liquid
above pistons 10 to return to the tank 13 by way

. of conduits 34, conduit 5{ and check valve 52,

. conduit 45, the upper portion of four-way valve
44, and return conduit 48 to the reservoir 13. ~ ‘10

Assume now that it is desired to effect down-
ward travel of the head 1 in a pressing opera-
tion. - Solenoid 54 will be first energized by any
sultable means under the control of the operator,
causing valve member 47 in four-way valve 44 15
to shift upwardly of Fig. 5, thereby causing the
pressure liquid from conduit 43 to be connected
to conduit 45. The liquid from conduit 45 can-
not flow at this time into the spaces above main
pistons 10 because two-way valve 33 is still 20
closed and check valve 52 prevents movement of

_the liquid from conduit 45 into conduits 34. Ac-
cordingly, the liquid is directed from conduit
4% into conduit 37 and thence into the spaces
-above pistons 21, it being prevented from going 25
into the spaces below pistons 21 by the action of .
check valve §6 until the piston 21 has traversed
the port of conduit §§. Pistons 21 now exert a
traversing action upon the head i, bringing it
downwardly. As head | is thus traversed at 30
high speed downwardly, the liquid beneath pis-
tons 21 is caused to be returned to the tank I3
by way of conduits 39 and 48 which are now in
connection by reason of the positioning of valve
member 47. Simultaneously, the liquid below 35
main pistons 18 is forced downwardly and into
tank 13 by way of passageways 18, and liquid
from tank 13 is sucked upwardly through check’
valve 24 and conduit 23 into the spaces above
pistons (0, ) ' .

Assume now that the traversing operation has
been completed or substantially so and that the
actual pressing is about to begin. The adjustable

~collar 26 on rod 27 will have been so adjusted
that ear 25 will engage collar 26 in such manner °
as to cause opening of two-way valve 33 at .this
point. The pressure liquid in conduit 45 will now
be directed through valve 33 into conduit 46 and °
thence into the spaces above main pistons 10
which are already filled with liquid under at-
mospheric pressure from tank 3. The pressing
operation is now commenced and is carried out
by the exertion of pressure downwardly on main .
pistons 10 and simultaneously the downward
exertion of pressure upon auxiliary pistons 2f,
which now exert a booster action. This press-
ing condition continues until the pressing op-
eration is completed whereupon solenoid 54 is
deenergized either manually or automatically so
as to cause valve hember 47 to move downward-
ly of Fig. 5, causing Hquid under pressure to be
again transmitted through conduit 38 .to the
spaces below  auxiliary pistons 21 which now
again exert their' push-back function. As the
pistons 21 move upwardly, they carry head | and
pistons - 18 upwardly, the liquid above pistons 10
discharging through conduit 5§ and check valve
52 to conduit 48 and thence through conduit 48
‘back to the tank. o '
- When carrying out compression moiding. it is
desirable to hold the mold halves closed under
pressure at the end of the pressing operation. -
Moreover, the speed of downward travel of the '
head | will decrease considerably during the
pressing. In order to take care of the decreased 75

© 40

50

55
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amount of pressure liquid thus allowed to be ad-
mitted to the spaces above pistons 10 and 21

and in order to prevent{ damage to the pump 40,

means is provided for shifting the pump 40 to
compensate for these effects. This means is well
known in the art and is not described specifi-
cally but takes the form of a conduit 5§71 (Figs.
2 and 4) which communicates the pressure in
conduit 43 to a cylinder 58 on one side of the
pump 40 and causes movement of a piston in the
cylinder 58 against the action of a spring (not

-shown) mounted in a chamber 59 on the opposite

side of the pump #0 and adjusted by hand wheel
60 to effect shifting of the shift ring in pump 40
so as to reduce the delivery of the pump 40 to
the required extent. ‘If it is desired merely to
hold the head down under pressure, the output
of pump 48 is reduced to a point where only
sufficient liquid is delivered to compensate for
leakages which may occur past pistons 18 and
2{. In this way, the head 1 is forced downward-

1y until a maximum pressure is exerted, where-

upon this pressure is maintained for the de-
sired time., '
Ejecting mechanism

The mechanism for ejecting the molded ar-
ticle from the mold is shown more particularly
in Figs. 7 and 10 to 13. ‘The knock-out or eject-
ing mechanism is employed to remove the molded
article from the mold half to which it adheres
as the mold halves approach their point of most
complete separation. The ejecting mechanism
shown in the drawings comprises & pair of upper
knockouit plates 61, one at each side of the press,
and a pair of lower knockout plates 82 disposed
one_directly below each upper plate 61. Plates
€1 and 62 are provided with bores 63 which slid-
ably receive the plungers 8 and 19. The upper
bolster 4 is formed with an elongated recess 64
into which is received a flat plate 65 which is
fixedly attached at its ends to the knockout
plates 61 and which is substantially thinner than -
the depth of recess 64. The lower bolster § is

- similarly provided with a recess 66 in which is

disposed- a plate 67 which corresponds to plate 65
and which is similarly attached to knockout
plates 62. .

. Pixedly carried on plate 66 are a plurality of
pins €8 which are adapted to engage the upper .
face of a plate 69 which is vertically slidably
carried in a recess 710 and which carries a plu-

" rality of knockout pins 71 and a pair of position-
-ing pins 72 which are adapted to engage the

upper surface of the lower mold half § and thus
to push plate 69 upwardly so that pins T{ are

. flush with the interior of the mold half 3.

“The lower plate 67 carries aplurality of up-
wardly extending pins 13 which are adapted to
engage a plate 74 vertically reciprocably mounted
in a recess 71§ in the lower mold half §. Plate
74 fixedly carries a plurality of knockout pins
16 which are slidably received in the lower half
and which are flush with the inner surface of
mold half 5§ when plate ‘14 is resting upon
bolster 6. oo ~

As a result of the construction so far described,
it will be apparent that when knockout plates
¢! are moved relatively to bolster &, knockout
pins 71 will be actuated, projecting into the mold
cavity when plate 65 approaches the bottom side
of recess 64. Correspondingly, when knockout
plates 62 move relatively to bolster §, the knock-
out pins 16 will correspondingly move relative to
the mold half §, being fully projected thereinto
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when plate 67 is in contact with the upper"

surface of recess 66.

Threaded in the upper knockout plates 61 are

& pair of vertical rods 11, the head 1 being cored
out at 718 to receive the projecting ends of these
- . Tods. Rods 17 are provided with a depression 19
-~ to receive a spanner wrench for adjusting them
with respect to plates 61. These rods extend
slidably through the lower knockout plates 62,
and théhce through recesses 80 in a latch plate

<

—
[

81 into bores 82 in base 2. Latch plate 81 is slid- -

ably carried on the under surface of lower knock-
out plate 62, being retained by a guide plate 81
fixedly carried by knockout plate 62 and by side

- guide 92 and rear guide 83, - As Iatch plate 81 is

lifted, it lifts knockout plate 62 with it, and knock~
out plate 62 is carried downwardly by its own

weight, ‘The rods 171 are provided with an an-:

nular groove 83 located at an appropriate point
thereon, and with a collar 84 which is adjustably
~ disposed between groove 83 and the upper knock-
‘out plate 1. . Latch plate 81 is slidable fore and
aft with respect to-the press by means of & pair
--of arms 85 pivoted on the lower knockout plate
-62 and adapted to be operated simultaneously by
a handle 86 so as to.abut against an abutment
87 to thereby move the latch plate 81 rearwardly
against the action of spring 88 which bears against

rear guide 93 and which normally urges the latch‘

plate 81 forwardly.
As a result of the foregoing construction, as
pressing head | is moved toward the base 2 of the

press, the collars 84 will engage the lower knock- -
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86 mwardly, causing unlatching of the latch plate

" 81 from rods 771 and causing the knockout plate

62 and the associated parts to lower into the

' position of Figure 12 where they rest upon the

base 2 of the press and where they are ready for
a subsequent pressing operation.

The foregoing description relates especlally to
the case where the molded article adheres to the
lower mold half. If the molding conditions are

. such that the article adheres to the upper mold

half, the upper knockout pins 71 eject it as fol-
lows. As the press opens, the lower knockout
plate 62 is carried upwardly by the latched en-
gagement of latch plate 81 with rod 11, This
continues as described above until the plate 61
strikes the top of its recess 66. "When this hap-
pens, the whole knockout mechanism, both top
and bottom, is arrested while the press head-{
and the. ‘mold half 3 continue in their movement.
This causes the upper plate 65 to traverse its slot
64 in the bolster 4 and to thereby:compel relative

" movement of knockout pins 11 through the upper
mold half 3, causing ejection of the article.
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out plates 62 just as the mold halves 3 and 5 are -

about to come together and will cause the upper
knockout plate 61 to rémain stationary and plate
65 to traverse the recess 64 into the position of
Fig. 7, thereby fully retracting the pins 68. The

As will be apparent from the foregoing, when
the lower knockout plate 62 is reset by means of

" handle 86, the upper plate 65 is in its lowermost

position against the bottom of receéss 64, so that
knockout pins Ti are projected into the mold
cavity while the lower knockout pins 16 are flush
with. their cavily by reason of ‘the action of -
gravity upon knockout plate 62 and the plates
67 and 14 associated therewith.. As the press head
{ moves downwardly, the collars 84 serve to reset

“the upper plate 65 and the engagement of pins’
- 72 with the upper surface of mold § causes the re-

setting upwardly .of the knockout pins Ti.

- resting of pins 12 upon the upper surface of mold =

~half 5 will cause the knockout pin carrying plate
68 to be fully retracted upwardly of its slot 70
‘and cause knockout pins 11 to be withdrawn to
"the flush position. -Meanwhile, gravity will hold
the lower plates 62, 61 and 14 in the downward
" position, thereby causing knockout pins 76.to be
retracted to a point flush with the mold cavity.
* As head | moves downwardly until collars 84
rest upon knockout plate 62, the lower portion of
rod 11 is received downwardly in the bores 82
in the base 2, the notch 83 sliding past the in-
clined surface 89 of locking projection 90 which
is integral with latch plate 81, causing latch plate
8{ to move leftwardly of Fig. 13 (rearwardly), to
a position past that shown in Fig. 13. ' This pre-
pares the assembly for the opening of the mold.
It will be understood that the knockout. pins. 71
and T8 have been retracted in order to allow filling
of the mold without marking of the article- to be
molded :
-Subsequently, after molding has been complet-

ed the controls will he manipulated to cause head -

{ to be returned upwardly. As this occurs, rod
71 will be carried upwardly and as recess 83 passes
latch 90, latch 90 will be spring-pressed forward-

-1y into iatehed relationship with rod 11, causing’

knockout . plate 62 to be lifted by the upward
- movement of rod 17.. This is indicated in Fig. 11,
This action takes place near the end of the red
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"It will be seen from the-foregoing that the
knockout. mechanism provides for the projection
of knockout pins into either mold half upon a
single movement of-the mold halves, namely upon
their separating movement towards -the, end
thereof. .
‘In operation, the operator will first reset the
Jower knockout plate 62 by pushing handle 86
inwardly and will then energize solenoid 54 to

" cause - the' press head | to come downwardly.

After the molding operation, the operator will
deenergize solenocid 54 whereupon the press will
open and ejection will automatically oceur to-
wards the end of the opening stroke regardless
of. to which mold half the molded article ad-
heres. The operator will then reset the plate 62

- and the cycle will be again repeated.

'I wish it to be understood that I intend to in-

" clude as within my invention such modifications

as may be necessary to adapt it fo varying con-
ditions and uses and as fall within the terms

" or spirit of the appended claims,
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turn stroke of the head I and causes the elevating.

. of pins 13 relative to stationary bolster 6 and
thereby the projection of knockout pins 76 into
‘the mold cavity, causing the molded article to
be freed therefrom,

In order to reset the knockout plate 62 after

" the ejectlon operation, the operator presses bar

70

Having thus fully described my invention, what

I claim as new and desire to secure by Letters” . -
- Patent is:

LA hydrauhc pi‘ess compnsmg a stationary
bed, a head movable toward said bed for g press-

_ing ‘operation and away from said bed after a

pressing operation, a first-group of hydraulic -
cylinders provided at one side of said bed, a sec-
ond group of hydrauli¢c cylinders at the opposite
side of said bed, hydraulic plungers reciprocably
disposed in said cylinders and connected to said
head for reciprocating the latter, means asso-

. ciated with said bed for receiving a first mold

75

portion intermediate said plungers, means asso-
ciated with said head for receiving a second mold

~portion in alignment with said first mold por-

tion for coopei'ation therewith, and fluid reser-
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voirs carried by said head and said bed respec-

tively and communicating with each other

through at least some of said plungers.
2. A molding ‘press comprising a stationary
press bed, a movable press head, hydraulic motor

means including a cylinder-piston-assembly with -

one element thereof connected to said press head
and a cooperating element of said cylinder-pis-

ton-assembly connected with said press bed, said .

cylinder-piston-assembly being operable selec-
tively to move said head toward said bed or away

therefrom, cooperating mold halves carried by -

_said bed and said head, knockout pins associated
with each of said-mold halves, and one pair of
rods each of which rods is connected to all of
said knockout pins, sald rods being movable by

10
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establishing consta.nt free communication be-
tween said reservoir and the lower portion of said
cylinder, a reservoir in said head, and a bore
lengthwise of said plunger and said piston for
establishing free liquid communication between
the reservoir in said head and the lower portion
of said cylinder and for thereby establishing con-
stant communication between said reservoirs re-
gardless of the position of said head.

7. A molding press comprising a bed, a head
which is movable towards and away from said

" bed, a mold half carried by said bed, a mold half

carried by said head and adapted 'to cooperate
with said first-named mold half, a rod carried by
said head, & knockout plate carried with lost .

- motion by said bed and being operable by said

said press head and operable in response to the .

movement of said press head to advance and re-
tract the knockout pins associated with said mold
halves in a predetermined sequence. :

3. A hydraulic press comprising a bed, g head
movable towards said bed, a plurality of main
hydraulic cylinders carried by said bed adjacent
the side faces thereof, main pistons in said cyl-
inders, connecting means connecting said pistons
and said head for motion together, auxiliary hy-
draulic cylinders carried by said bed and ar-
ranged adjacent the side faces thereof, auxillary
pistons in said auxiliary cylinders, the means
connecting said auxiliary pistons and said head

- for motion together, means for hydraulically ac-
tuating said auxiliary pistons for traversing said
head towards sald bed, means for hydraulically
actuating said main pistons for continuing the
movement of said head towards said bed under
higher pressure after sald traversing, and fluid
reservoirs in said head and bed respectively and
commuincating with each other through pas-
sageways in said connecting means and said
main pistons, '
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‘bed, a mold half carried by said bed, & mold
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4. A hydraulic press comprising g bed a head -

movable. towards and away from said bed, tie
means fixedly attached to said head adjacent the

side. faces thereof so as to allow insertion of a

Vmold between said tie means, hydraulic plunger
means in said bed operatively connected to said

tie means for moving said head through the in- -

termediary of said tie means, a fluid reservoir in
said head, and a fluid reservoir in said bed, said
fluid reservoirs being in constant communication
with each other through passageways in said tie
‘means and said plunger means.

5. In a hydraulic press, a stationary bed, a
movable - head thereabove, a_reservoir for hy-
draulic liquid in said bed, a reservoir for hy-
draulic liquid in said head, and hydraulically
operable plunger means movable in said bed and
rigidly connected to said head, said plunger
means being provided with a passageway there-
through communicating with both of said reser-
voirs for establishing constant free liquid com-
munication between said reservoirs regardless of
the position of said head.

6. In a hydraulic press, a bed, a head _there-
above which'is movable towards and away from
said bed, means forming a hydraulic cylinder in
said bed, a piston movable in said cylinder in a
direction parallel to the motion of said head, a

plunger fixedly attached to and extending from -

said piston into fixed engagement with said head
whereby said head is moved with said piston, a
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reservoir for hydraulic liquid in said bed, means

rod, a plurality of knockout pins associated with .
said first-named mold half and actuatable by
said knockout plate, and means associated with
said knockout plate for allowing said rod to move

- freely by said knockout plate as said head moves
‘towards said bed and for locking said knockout

plate to said rod as said head moves away from
said bed.

8. A molding press comprising & bed a head
which is movable towards and away from said

half carried by said head and adapted to cooper-
ate with said first-named mold half, a rod carried
by said head, a knockout plate carried with lost
mmotion by said bed and being movable parallel
to itself in the direction of said rod, a plurality
of knockout pins associated with said first-named
mold half and actuatable by said knockout plate,
means assoclated with said knockout plate for
allowing said rod to move freely by said knock-
out plate as said head moves towards said bed
and for locking said knockout plate to said rod
as sald head moves away from said bed, and
means for unlocking said knockout plate from
said rod for thereby allowing resetting of said

" knockout plate.

9. A molding press cbmprislng a bed, & head -
movable towards and away from said bed, a first
mold half carried by said bed, a second mold half

. carried by said head and adapted to cooperate

with said first mold half, a knockout plate car-
ried with lost motion by said head, knockout pins

‘associated with said second mold half and adapt-

ed to be projected by said knockout plate into
said second mold half, a rod fixedly carried by
said knockout plate and extending towards said
bed, and means on said rod for holding said
knockout plate stationary while said head moves
towards, said bed to retract said knockout pins
from said second mold half, ‘

10. A molding press comprising a bed, a head
movable towards and away from said bed, co-

operating mold halves carries by said bed and

said head, a plurality of knockout pins associated
with. each of said mold halves, and means com-
prising a pair of members each of which 1is con-
nected to all of said knockout pins, said mem-
bers being operatively connected with said mov-

‘able head and operable In response to the move-

ment of said head away from said bed to project
first the knockout pins pertaining to one mold -
half into the latter and subsequently to move the
knockout pins pertaining to the other mold half

. into knockout posltion.

- WARREN R. TUCKER.,



