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UNITED STATES PATENT of FICE 
2,371,547 

PREssURE EXERTING MECHANISM 
Victor E. Rosenlund, Paxton, and Clarence S. 

Fuzak, Worcester, Mass, assignors to Reed 
Prentice Corporation, Worcester, Mass, a cor 
'poration of Massachusetts 

w Application February 1, 1943, Serial No. 474,382 
(C. 18-16) y 5 Claims. 

The present invention relates to an improved 
mechanism for exerting and sustaining pressure 
between two relatively movable members, such as 
the dies or molds of a pressure casting machine, 
or any other machine requiring the development 
of heavy and sustained pressure between members 
relatively movable with relation to each other for 
the performance of a pressing operation. 

Pressure exerting mechanisms of this general 
character, as heretofore constructed, have usually 
employed operating linkages, working on the tog 
gle principle for actuating the movable members 
of the mechanisms. It has been found that the 
development of heavy pressures imposes severe 
strains on the pivots and connecting elements of 
such linkages, with resulting breakages of the 
linkage parts and wear in the pivots, unless the 
entire mechanism is of very heavy construction. 
According to the present invention, there is 

provided an improved pressure exerting mecha 
nism, characterized by the provision of elements 
for actuating the movable members that operate 
with a sliding action during the major portion of 
the travel of the latter, without the development. 
of pressure, followed by shifting of these actuating 
elements into pressure exerting position as the 
relatively movable members come into contact. 
Such shifting of the actuating elements is accom 
panied by their wedging engagement with self 
alining abutments mounted on a fixed member, 
so that heavy pressure is developed and main 
tained between the relatively movable members 
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with the expenditure of a minimum amount of 
power. This same self-alining action of the abut 
ments also permits ready release of the actuating 
elements preparatory to separation of the press 
sure exerting members. 
The above and other advantageous features of 

the invention will hereinafter more fully appear 
from the following description, with reference to 
the accompanying drawings in which: 

Fig. 1 is a longitudinal sectional view of a pres 
sure exerting mechanism embodying the inven 
tion. 

Fig. 2 is a view similar to Fig. 1, showing the 
parts of the mechanism in pressure exerting 
position. 

Fig. 3 is a fragmentary view of the pressure 
exerting parts shown in Fig. 1 in end elevation, 
and on an enlarged scale. 

Fig. 4 is a view similar to Fig. 3, showing the 
parts in pressure exerting position. 

Fig. 5 is a fragmentary sectional view along the 
line 5-5 of Fig. 2, looking in the direction of the 
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Fig. 6 is a vertical sectional view along the line 
6-6 of Fig. 1. 

Fig. 7 is a vertical sectional view along the line 
7-7 of Fig. 1. 
Referring to the drawings, the machine con 

sists of a frame , providing parallel spaced side 
members 2 connected by an end member 3 on 
which a fixed die plate 4 is mounted. A second 
die plate 5 is slidably mounted for movement on 
the frame through its cooperation with horizontal 
ways 6 provided by the side members 2. The die 
plate 5 is thus guided for movement on the frame, 
so that the surface thereof is maintained in sub 
stantially parallel relation with respect to the op 
posed surface of the fixed die plate 4, and suitable 
dies, indicated in dotted lines at D, are adapted 
to be mounted on the plates 4 and 5. 
The plate 5 is movable on the ways 6 by means 

of actuating elements, each pivotally connected 
to the plate 5 at one end by a pin 8, and at its 
other end to links 9 by a pin 0. The inner ends 
of the links 9 are connected to a cross head 
by pins 9a, with the cross head being movable 
on rods 2 extending between the plate 5 and a 
yoke 3 adjustably mounted within the frame f, 
as will be later described. 
The yoke 3 provides a cylinder 4, and a piston 
5 movable within the cylinder 4, provides a 
rod 6 connected at its end to the cross head it. 
The piston 5 is adapted to be moved back and 
forth within the cylinder 4 through control of 
the admission of a fluid pressure medium, and . 
when the piston 5 is in the left-hand end of the 
cylinder as shown in Fig. 1, the actuating elements 
are maintained in substantially parallel relation 

within the yoke 3, with the dies D open. When 
the piston 5 is moved to the right for the die 
closing operation, the cross head moves the 
elements directly, with flat surfaces 7 on the 
elements bearing on parallel ways 8 provided on 
the inside of the yoke 3. As the die on the mov 
able plate 5 nears engagement with the die on 
the fixed plate 4, the elements reach the ends 
of the ways 8 and are then free to Swing out 
wardly with respect to Wedging abutmentS 9 
mounted at the end of the yoke. 
As best shown in Figs. 3 and 4, each abutment 
9 is in the form of a block having a semi-cylin 
drical surface 20 freely received in a correspond 
ingly shaped seat 2 provided in a block 22 se 
cured to the end of the yoke 3 by bolts. 23. The 
abutment 9 is held against longitudinal move 
ment in its seat 2 by end plates 24, see Fig. 5, 
while at the same time, the abutment is free to 

55 turn about its longitudinal axis X-X. That 
  



2 
portion of the abutment f8 which extends beyond 
the seat provides a flat surface 2s that is adapt 
ed to cooperate with a corresponding flat sur 
face 28 provided by a shoe 2 of hardened metal 
carried at the free end of an element 7. 
When the elements are in their retracted po 

sition within the yoke, with the dies separated, 
it is to be noted that each abutment 9 is main 
tained in the position of Fig. 3 by a spring 28 
connected to each end of the abutment, with 
the ends of the springs 28 being anchored in 
lugs 29 provided by the yoke 3. Since the cen 
tral axis of each spring 28 passes through the 
pivotal axis of the abutment 9, each abutment 
is yieldingly maintained in the position of Fig. 3 
at an angle to the ways 8 on which the elements 
slide at the start of the die closing movement. 
It is to be noted that the end surface 26 of each 

shoe 2 at the end of an element has an incli 
nation with respect to the guide surface T, sub 
stantially equal to the normal angle of an abut 
ment surface 25. Consequently, as the elements 
reach the ends of the ways f8, the surfaces 25 

and 26 slide into engagement, as indicated in 
dotted lines in Fig. 4. Since at this point the 
dies are closed (or substantially so), continued 
'movement of the cross head to the full line 
position of Fig. 4, will result in a wedging action 
tending to compress the elements longitudi 
nally, and through them exert a heavy closing 
pressure on the dies which will be maintained as 
long as pressure is maintained on the piston 5. 
As the elements 7 reach their extended position, 
the abutments f9 are free to turn axially in 
their seats 2, while at the same time they are 
rigidly backed up by the blocks 22. The net 
result is a self-alining action of each abutment 
9 so that the angle of its surface 25 always cor 
responds with the angle of the cooperating Sur 
face 26 on an element 7 during the entire time 
that these surfaces are in engagement. There 
fore, the transmission and maintenance of ex 
tremely heavy pressures through the elements 
is obtained without appreciable wear of the hard 
ened surfaces 25 and 26, such as would occur 
were the abutments entirely rigid and incapable 
of turning on their axes. 
The above noted self-alinement of the cooper 

ating surfaces of the abutments 9 and actuating 
elements 7 prevents any jamming of the parts, 
such as would prevent ready opening of the dies 
after Sustaining heavy pressure during the mold 
ing operation. That is to say, when the CrOSS 
head starts its die-opening movement, the 
slightest change in the angles of the surfaces 26 
as the elements start to move inwardly, will be 
accompanied by corresponding change in the 
angles of the cooperating abutment Surfaces 25. 
Therefore, the elements will readily withdraw 
from engagement with the abutments 9, and as 
the elements clear the abutments and are re 
tracted within the yoke as shown in Fig. 1, the 
springs 28 will automatically cause the abut, 
ments 9 to return to the position of Fig. 3. 
When the elements' are in their pressure ex 

erting position, as shown in Figs. 2 and 4, i. e., 
with the piston 5 at the end of its right-hand 
movement and the links 9 substantially vertical, 
the longitudinal axis Y-Y of each link passes 
through the center of its pivot 8, and the rota 
tional axis X-X of the engaged abutment 9, 
see Fig. 5. Therefore, there is in effect a solid 
connection between the rigid abutment block 22 
and the movable die plate 5. As a result, the 
development of high molding pressures within 
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2,871,547 
the material being injected into the dies cannot 
separate the dies, with the die plate 5 backed up solidly. . 
While as previously pointed out, the present 

mechanism is adapted for use in connection with 
machines other than pressure casting machines, 
there is shown diagrammatically in Fig. 1, an in- . 
jection molding device of a type that can be used 
most advantageously with the present pressure 
exerting mechanism. Generally speaking, this 
device consists of a heater 30 for receiving heat 
plasticizable material through the operation of a 
plunger 3 within a feed cylinder 32. Movement 
of the plunger 3 to the left by a piston 33, oper 
ating within a cylinder 34, causes plasticized ma 
terial to be injected into the dies D at high pres 
sure through an injection nozzle 35. It is to be 
noted that even though the pressure per square 
inch developed within the material by movement 
of the piston 33 may be many times the pressure 
developed with the cylinder 4, the dies cannot 
Separate, with the actuating elements rigidly 
backed up by the abutments 9, as seated in the 
blocks 22. 
As previously indicated, the yoke 3, together 

with the die plate 5, cross head fi and cylinder 
4, is adjustable as a unit within the frame, so 
that the distance between the die plates 4 and 5 
may be varied in order to accommodate dies of 
different thicknesses. To this end, the cross head 

is movable on the rods 2 carried by the plate 
5 while the yoke f3 is shiftable on the same ways 
6 which support the die plate 5. The yoke pro 
vides extensions 36, having openings 37 for re 
ceiving adjusting screws 38 and a nut 39 in 
threaded engagement with each screw 38, is 
mounted on each extension 36, so that turning 
of the screws 38 will cause relative movement 
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between the Screws and the entire yoke assembly. 
Each Screw 38 is connected to an operating shaft 
40 rotatably mounted within an opening 4 pass 
ing through an end member 42 of the main frame. 
The end of the shaft 40 carries a worm gear 43, 
and the shaft together with its screw 38, is locked 
against axial movement on the frame by a nut 44 
and the shoulder 38a between the screw 38 and . 
its shaft. Therefore, rotation of the shaft 40 by 
means of the worm gear 43, will impart move 
ment to the yoke 3. 
The above described construction is duplicated 

On Opposite sides of the yoke, and the worm gears 
43 are adapted to be driven in urtison by means of 
a gear reduction motor 45 providing a shaft 46 
carrying worms 47 in mesh with the worm gears 
44. Operation of the motor 45 is therefore 
adapted to drive the shafts 40 in unison to shift 
the entire yoke assembly with respect to the 
frame, for the purpose of adjusting the distance 
between the die plates, when it is desired to make 
a change in the thickness of the dies D. It is to 
be particularly noted that any such adjustment 
of the yoke 3 within the frame f in no way 
affects the setup of the pressure exerting mech 
anism wherein the cross-head is movable on 
the rods 2 independently of the yoke. That is 
to Say, the die plate 5 is always rigidly backed up 
by the engaged elements 7 and yoke abutments (9 
to prevent separation of the dies entirely irre 
Spective of the distance between the abutments 
and the die plates 4. 
We claim: 
1. A pressure exerting and locking mechanism, 

comprising in combination a stationary member, 
an abutment turnable about an axis fixed with re 
Spect to Said stationary member, a movable pres 
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Sure exerting member, an Operating member novo 
able with respect to said abutment, and a locking 
element pivotally connected to said movable 
member and to said operating member about axes 
parallel to said abutment axis, with movement of 
said operating member serving to swing said ele 
ment on its pivotal axis into wedging relation with 
said abutment to maintain said movable member 
in pressure engagement, accompanied by turning 
of Said abutment with respect to Said element. 

2. A pressure exerting and locking mechanism, 
comprising in combination a stationary member, 
an abutment turnable about an axis fixed with re 
spect to said stationary member, a movable pres 
sure exerting member, an operating member mov 
able with respect to said abutment, and a locking 
element pivotally connected to said movable mem 
ber and to said operating member about axes 
parallel to said abutment axis, with movement of 
said operating member serving to swing said ele 
ment on its pivotal axis to dispose its free end 
into Wedging relation with said abutment to 
maintain said movable member in pressure en 
gagement, accompanied by self alinement of said 
abutment with respect to the free end of said ele 
ment as Said abutment turns about its axis. 

3. A pressure exerting, and locking mechanism, 
comprising in combination a frame, a member 
movable on said frame, into pressure exerting po 
sition, an Operating member movable on said 
frame, an abutment carried by said frame and 
turnable on an axis at right angles to the move 
ment of said operating member, a locking element 
pivotally connected to said pressure exerting 
member and to said Óperating member about axes 
parallel to the abutment axis, and means for in 
parting movement to said operating member on 
said frame, to swing said element into wedging re 
lation with said abutment and maintain said pres 
sure exerting member in operative position with 
respect to said frame, accompanied by self-align 
ment of Said abutment as the latter turns on its 
pivotal axis in response to engagement by said 
locking element. 

4. A pressure exerting and locking mechanism, 
comprising in combination a frame, a member 
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Ovable On said frame, into pressure exerting poo 

sition, an Operating member, movable on said 
frame, an abutment pivotally mounted on said 
frame and turnable about an axis at right angles 
to the movement of said operating member, a 
locking element pivotally connected to said pres 
sure exerting member and to said Operating men 
ber about axes parallel to the abutment axis, and 
means for imparting movement to said operating 
member on said frame to first cause said element 
to move in a straight line on said frame as said 
pressure exerting member approaches its opera 
tive position and then to swing said element on 
its pivotal axis into wedging relation with said 
abutment to maintain said member in pressure 
exerting position, with said abutment being turn 
able on its axis as said engagement occurs. 

5. A pressure exerting and locking mechanism, 
comprising in combination a frame, a yoke sup 
ported by said frame, a pressure exerting member 
movable on said frame with relation to said yoke, 
an operating member movable on said yoke, an 
abutment pivotally mounted on said yoke-and 
turnable about an axis at right angles to the 
movement of said operating member, a locking 
element pivotally connected to said pressure ex 
erting member and to said operating member 
about axes parallel to the abutment axis, and 
means for imparting movement to said operating 
member on said yoke to first cause said element 
to move in a straight line on said yoke as said 
pressure exerting member approaches its Opera 
tive position and then to swing Said element on 
its pivotal axis into wedging relation with said 
abutment to maintain said member in pressure 
exerting position, with said abutment being turn 
able on its axis as said engagement occurs, said 
yoke, together with said pressure exerting mem 
ber, said operating member, said abutment and 
said locking element being adjustable, as a unit, 
on said frame to determine the initial position of 
said pressure exerting member, prior to movement 
of said operating member. 

VICTOR, E. ROSENLUND. 
CARENCE S. FUZAK, 

  


