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[51] ABSTRACT 
A clamp mechanism for selectively locking and unlock 
ing a ?rst member in a ?rst position relative to a second 
member comprises a linkage system connecting the ?rst 
and second members and drive means for articulating 
the linkage system for moving the ?rst member relative 
to the second member. A ?uid link is provided for lock 
ing the ?rst member in position relative to the second 
member wherein the ?uid link is actuated upon sensing 
the ?rst member approaching the ?rst position. 
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CLAMIPMECHANISM 

Matterenelosedinheavybracketa [ ] appearslnthe 
orlginalpatentbutt'ormsnnpartofthlsreissuespeci?ca 
tion; matter prlntedin italics indicates the additions made 
hyreilsue. 

BACKGROUND OF THE INVENTION 
The present invention relates to an improved clamp 

mechanism and method for operating same and, more 
particularly, an improved clamp mechanism for use in a 
reciprocating press such as an injection molding ma 
chine wherein a ?uid link is employed to affect the 
clamping of a pair of platen halves together. 
Toggle clamps used in presses for injection molding, 

compression molding, die casting and the like are well 
known in the art. A typical toggle clamp mechanism is 
disclosed in US. Pat. No. 3,117,348 to Rees and Schad 
which is assigned to the assignee of the present inven. 
tion. As disclosed in us. Pat. No. 3,1 17,348, the toggle 
mechanism is actuated by a connecting rod which 
works in conjunction with a rotating disk which is 
driven by a variable speed drive motor. The mechanism 
is designed so as to allow for the disk to rotate always in 
the same direction. In order to actuate the toggle mech 
anism a pinion gear provided on the disk engages the 
drive shaft of the variable speed motor by means of a 
clutch. The disk rotates so as to push and pull the toggle 
system which is articulated by the connecting rod 
which links the rotating disk with the center pin of the 
toggle system. When the toggle system is stretched out 
the platens of the press abut each other and are in their 
locked position. In the stretched out position, the pinion 
is unclutched from the drive motor and a brake is ap 
plied so that the connecting rod and the corresponding 
toggle mechanism, which are now in their stretched out 
position, are immobilised so as to lock the platens in 
place. The locking force is transmitted linearly from the 
space between the platens onto the abutment holding 
the toggle system and any movement of the center link 
of the toggle system, which would result in the release 
of the clamping action, is absorbed by the ?xed position 
of the disk pinion and connecting rod thereby resulting 
in the entire assembly being immobilized. As can be 
seen from the foregoing the opening and closing move 
ments of the platens is effected by the rotating disk via 
the connecting rod and linkage system whereby the 
connecting rod holds and pushes the toggle links corre 
sponding to the opened and closed positions of the 
patens. The rotating disk is stopped by the clutch and 
brake arrangement in one or both of the positions corre— 
sponding to the fully opened and fully locked positions 
of the platens. 
The primary advantages of the toggle system as de 

scribed above is its great speed, that is, the opening and 
closing sequence of the platens is carried out without 
the necessity of reversing the actuating element as is 
customarily required by other known toggle systems 
which are typically actuated by reciprocating cylinders. 
While the above-described system has been used exten 
sively in industry it nevertheless has certain drawbacks 
and disadvantages when employed in systems requiring 
locking forces in excess of 250 tons. In particular, it has 
been found that the on system tends to be 
overstressed and therefore not function with the desired 
degree of reliability when attempts are made to increase 
the locking force that may be exerted by the system. In 
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2 
addition, the drive provided by a motor with a conven 
tional variable speed pulley drive tends to be oversized 
and the drive itself not adequate for the operation of 
large clamps thereby requiring the use of alternate me 
chanicam drives which tend to be large, occupy a great 
deal of space in a given machine and quite expensive. 
Finally, the clutch and brake system employed is not 
designed for highly stressed conditions. To summarize, 
when working with locking forces in excess of 250 turns 
the reliability of the system described above is limited. 

Naturally it would be highly desirable to provide a 
clamp mechanism suitable for use in reciprocating 
presses and the like which overcome the problems 
noted above with regard to prior art clamp mechanisms. 

Accordingly, it is the principal object of the present 
invention to provide a novel transmission suitable inter 
alia for use with clamp mechanisms for selectively lock 
ing and unlocking a member in place. 

It is a particular object of the present invention to 
provide a clamp mechanism as aforesaid which is par 
ticularly useful in reciprocating presses such as pressure 
molding machines. 

It is a further object of the present invention to pro 
vide a transmission as aforesaid which employs a fluid 
link for positioning a member in place. 

It is a still further object of the present invention to 
provide a clamping mechanism as aforesaid in a recipro 
cating press wherein means are provided for sensing an 
obstruction between the relatively movable press mem 
bers. 

It is another still further object of the present inven 
tion to provide a clamp mechanism as aforesaid which is 
of simple construction, economic to manufacture and 
easily used with a high degree of reliability. 

Further objects and advantages of the present inven 
tion will appear hereinbelow. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, the forego 
ing objects and advantages are readily obtained. 
The present invention relates to an improved trans~ 

mission for operating same and, more particularly, an 
improved clamp mechanism incorporating such trans 
mission for use in a reciprocating press wherein a fluid 
link is employed to effect the clamping of a pair of 
platen halves together. The device of the present inven 
tion comprises a ?rst movable member connected by a 
linkage system to a second stationary member. The 
linkage system is articulated by means of a drive for 
moving the ?rst member relative to the second member. 
A locking mechanism is associated with the linkage 
system for locking the ?rst member in place relative to 
the second member at a predetermined distance from 
said second member. In accordance with the principal 
feature of the present invention, a sensing element is 
provided for sensing when the ?rst member is proxi 
mate to the predetermined distance from the second 
member for activating the ?uid link for locking the ?rst 
member in place. The sensing means may take the form 
of a conventional limit switch which is activated by the 
drive mechanism. In accordance with the present inven 
tion. the ?uid link comprises a cylinder having a piston 
reciprocally mounted therein for dividing the cylinder 
into first and second chambers wherein ?uid under 
pressure is fed to and from the ?rst and second cham 
bers upon the sensing of the location of the ?rst member 
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bythesensingmechanismsoastolockthe?rstmember 
in place. - 

When employing the clamp mechanism of the present 
invention in a reciprocating press wherein a movable 
platen is reciprocated relative to a ?xed platen between 
a ?rst position wherein the platens abut and a second 
position wherein the platens are fully opened, a sensing 
mechanism is provided for sensing an obstruction be 
tween the ?xed platen and the movable platen for inac 
tivating the ?uid link so as to prohibit damage to the 
platen halves. The term "platens" as used herein de 
notes the platens together with components such as 
mold elements that may be attached thereto. 
The device of the present invention offers signi?cant 

advantages over clamp on mechanisms and 
methods used heretofore. First, by providing a ?uid link 
for locking the toggle mechanism in place, locking 
forces in excess of 250 tons can be effected without 
stressing the clamp actuating mechanism excessively. In 
addition, the clamp mechanism of the present invention 
assures a high degree of reliability heretofore not ob 
tainable by prior art devices. 

Further advantages of the present invention will ap 
pear hereinbelow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of the clamp me 
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chanims in accordance with the principles of the pres , 
ent invention. 
FIG. 2 is a side view ofthe mechanism ofFIG. 1. 
FIG. 3 is a schematic illustration of'a second embodi 

ment of the clamp mechanism in accordance with the 
principles of the present invention. 
FIG. 4 is a schematic illustration of a third embodi 

ment of the clamp mechanism in accordance with the 
principles of the present invention. 

DETAILED’ DESCRIPTION 

While the present invention will be described with 
reference to a reciprocating press and in particular a 
reciprocating press clamp for pressure molding, it 
should be appreciated that the ion mechanism 
of the present invention may be employed in many 
other environments without departing from the scope 
of the instant invention. 

Referring to the drawings, and particularly FIGS. 1 
and 2, a reciprocating press 10 is illustrated showing the 
clamp mechanism of the present invention. The press 10 
comprises an abutment 12 and a ?xed platen 14 mounted 
on supports 16 in spaced apart relationship. The sup 
ports 16 are in the form of tie bars. A movable platen 18 
is mounted on the tie bars 16 between the abutment 12 
and the ?xed platen 14 and is capable of reciprocal 
movement on the tie bars 16 in the direction shown by 
the arrow by means of linkage system 20. 
Thelinkage systemlllcomprisesa?rstlinknhaving 

one end 24 rotatably mounted to the abutment member 
12 and its other end 26 rotatably mounted to a link pin 
23andasecondlinkmember30havingoneend32 
rotatably mounted to movable platen 18 and the other 
end 34 rotatably mounted to the link pin 28 such that the 
?rstlink?andthcsecondlinklillarejoinedbythelink 
pin 28. 

In accordance with a particular feature of the present 
invention, the linkage system 20 as shown in the em 
bodiment of FIG. 1 is connected to drive disk 36 by 
means of a connecting rod in the form of a length vary 
ing ?uid link 40. As shown in FIG. 1 the ?uid link 

35 

40 

45 

4 
comprises a cylinder 42 having a piston 44 reciprocally 
mounted therein for dividing the cylinder into ?rst and 
secnd chambers 46 and 48, respectively. The piston 44 is 
provided with a piston rod 50 which is pivotably se 
cured to link pin 28 of linkage assembly 20. The cylin 
der 42 is provided with an arm 52 for rotatably mount 
ing the cylinder 42 on the drive disk 36 in an eccentric 
manner. Naturally, it should be appreciated that an 
equivalent structure can be obtained by reversing the 
?uid link, that is, by connecting the cylinder 42 to the 
linkpin28andthepiston44tothedrivedisk36via 
piston rod 50. Fluid lines 54 and 56 are connected to 
chambers 46 and 48, respectively, for communicating 
?uid under pressure from a source 58 selectively via 
valves60and62toand from the chambers46and48in 
a manner to be discumed in detail hereinbelow. 

Drive disk 36 is rotatably secured to the output shalt 
64 of a hydraulic motor 66. The rotational speed of shaft 
64 of hydraulic motor 66 is controlled by feeding ?uid 
under pressure to the hydraulic motor in a manner that 
is well-known in the art. The drive disk 36 is provided 
with a cam 68 mounted on the periphery thereof which 
is adapted to operate limit switch 70 in a manner to be 
made clear hereinbelow. 
The operation of the clamp mechanism of the present 

invention is as follows. Fluid motor 6 drives disk 36 
thereby causing the linkage system 20 to move movable 
platen 18 under the action of the ?uid link 40. As the 
disk 36 rotates and platen 18 is moved toward fixed 
platen 14 the toggle links 22 and 30 begin to stretch out 
and approach an aligned position. When the links are 
aligned the platens 14 and 18 are locked together. Just 
before that position is reached, that is, the links are 
aligned, the rotation of the drive disk 36 is such that cam 
68 trips limit switch 70. The tripping of limit switch 70 
by cam 68 results in ?uid under pressure from source 58 
tobefedviavalve62andline56tochamber48for 
aligning the links 22 and 30 thereby clamping and lock 
ing the platens 14 and 18 together. At the same time the 
limit switch causes the drive disk 36 to be stopped. This 
may be accomplished in any known manner such as by 
unclutching the drive disk 36 from motor 66 and apply 
ing a brake to the drive disk or, preferably, by interrupt 
ing the ?ow of supply ?uid to motor 66. To unlock the 
linkage system, valves 60 and 62 are moved so as to 
drain ?uid from chamber 48 via line 56 and deliver fluid 
under pressure to chamber 46 via line 54. The increase 
in pressure in chamber 46 pushes the links out of align 
ment.‘l'hedrivedisk36isagaincausedtorotate, asby 
the ?uid motor 66, in the same direction as before con 
tinuingthemovementofthelinkszzand?lsoasto 
move the platen 18 away from ?xed platen 14. 
As can be seen from the foregoing description the 

drive mechanism, that is, the drive disk 36, hydraulic 
motor 66 and output sha? 64 are not affected by the full 
thrust foroethatisnecessarytobringthelinksinto 
alignment for locking and holding the platen 18 in place 
against ?xed platen 14, but only by the force exerted 
axially by the fluid link 40. Instead, the full thrust force 
istakenupsolelybythelinkpinla,thelinks22and30 
and pins 24 and 32, all of which are readily designed to 
cope with the forces exerted during locking. In order to 
unlock the clamp mechanism a higher force is usually 
required than that to bring the clamp mechanism into 
locking position. For this reason, it is preferable to use 
the larger surface area ofthe piston 44 in chamber 46 to 
unlock the clamp However, it should be 
appreciated, the opposite arrangement as previously 
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discussed is feasible. As noted above, the control of the 
?uid link is affected by actuation of the hydraulic valves 
directlybymeansofcam68ondrivedisk36which 
activates limit switch 70. In addition, as previously 
noted the ?uid motor 66 and output shi? 64 may advan 
tageously be connected to drive disk 36 by a clutch in a 
manner similar to that shown in prior art U.S. Pat. No. 
‘3,117,348 discussed above. In such an arrangement the 
?uid motor 66 may run uninterrupted and the ?nal stop 
and start movement of drive disk 36 may be a?'ected by 
a brake without the need of slowing the motor. 

In accordance with a further feature of the present 
invention, the reciprocating press is provided with a 
safety feature for detecting an obstruction between the 
platens 14 and 18 for inactivating the ?uid link upon 
sensing such an obstruction. 
A limit switch 72 is provided on the ?xed platen 14 

and is activated by movable platen 18 when the mov 
able platen 18 is sufficiently close to ?xed platen 14 so as 
to have the platens touch. A pressure transducer 74 is 
provided for sensing an increase in ?uid pressure in 
chamber 48 for reasons to be expanded on in detail 
hereinbelow. Alternatively, a conventional linear trans 
ducer could be substituted for the pressure transducer 
74for sensingachangeinlengthofthe?uidlinkli?or 
movement of the piston 44. 
The operation of the safety feature is as follows. Fluid 

pressure is continuously fed to chamber 48 during the 
rotation of drive disk 36 so as to maintain piston 44 in a 
position corresponding to the minimum length of the 
?uid link. Assuming that an obstructing object is le? 
between ?xed platen 14 and platen 18, as the platen 18 
moves toward ?xed platen 14 the obstruction tends to 
stop the motion of the platen 18 even though drive disk 
36 causes the length of the ?uid link to increase, that is, 
the piston 44 to move up in cylinder 42 thereby increas 
ing the pressure in chamber 48. This pressure increase in 
chamber48canbesensedbypressuretransducer74. 
Alternatively, a conventional linear transducer may be 
substituted for the pressure transducer 74 for sensing 
the change in length of the ?uid link 40 or the move 
ment of piston 44 in cylinder 42. If the platens close 
sufficiently to cause the platens to become proximate to 
each other, limit switch 72 is activated to give a signal. 
If the ?rst signal, that is the signal generated by the 
pressure transducer or linear transducer, is detected 
before the second signal is generated by limit switch 72 
caused by the touching of the platens, then an obstruc 
tion between the platens is thereby indicated which 
automatically results in the deactivation of limit switch 
70 thereby inactivating the ?uid link 40. If 0 signi?cant 
time delay occurs between the signals from pressure 
transducer 74 and the signal from limit switch 72, limit 
switch 70 is maintained active and upon tripping by cam 
68 delivers ?uid under pressure to chamber 48 so as to 
activate the ?uid link and clamp the platens in place. 

Referring now to FIGS. 3 and 4, a second and third 
embodiment of the clamp mechanism of the present 
invention is illustrated. Contrary to the embodiment of 
FIGS. 1 and 2 where the ?uid link 40 for locking the 
movable platen 18 in place comprises the connection 
between drive disk 36 and link assembly 20, in the em 
bodiments of FIGS. 3 and 4 the connection between 
disk 36’ and 36", respectively, and linkage assembly 20' 
comprises a solid connecting rod 80. With reference to 
FIG. 3 the ?uid link 40' for locking the movable platen 
[18'] 18 in place adjusts the position of the drive disk 
36' relative to the abutment [12'] I2 and platen [14'] 
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14. The drive disk 36' is rotatably supported on a base or 
platform 82. The base 82 also carries the ?uid motor 66 
for driving the drive disk 36'. The base 82 is mounted 
for vertical movement on support 84 by means of guides 
86. The ?uid link 40' of the present invention is pro 
vided between the base 82 and the support 84 and com 
prises a cylinder [42'] 42 having a piston [44'] 44 
reciprocally mounted therein for dividing the cylinder 
into ?rst and second chambers [46'] 46 and [48'] 48, 
respectively, in the manner described with regard to the 
embodiment of FIG. 1, Piston [44!] 44 is provided 
with a piston rod [50'] 50 which is connected to the 
base 82. The cylinder [42'] 42 is mounted directly on 
support 84. Naturally it should be appreciated that an 
equivalent structure can be obtained by reversing the 
?uid link, that is, by connecting the cylinder [42'] 42 
directly to the base 82 and the piston 44 to the support 
84 via piston rod [50'] 50. 
The operation of the clamp mechanism of the em 

bodiment of FIG. 3 is similar to that described herein 
above with reference to the embodiment of FIG. 1. 
Fluid [mtor] motor 66 drives disk 36' thereby causing 
the linkage system [20'] 20 to move movable platen 
[18'] 18 under the action of the ?uid link 40'. Just 
before the links [22'] 22 and [30'] 30 are aligned, the 
rotation of drive disk 36' is such that cam [68'] 68 trips 
limit switch [70'] 70 thereby delivering ?uid under 
pressure to chamber [48'] 48 in the manner described 
with reference to FIG. 1 for aligning the links [22'] 22 
and [30'] 30 thereby clamping and locking the platens 
[14'] I4 and [18'] 18 together. The drive disk 36' is 
stopped in the same manner as described above with 
reference to the embodiment of FIG. 1. To unlock the 
linkage system the ?uid is drained from chamber [48'] 
48 and ?uid pressure is delivered to chamber [46'] 46 
thereby pushing the links out of alignment. The drive 
disk 36' is again driven by the ?uid motor 66 and rotates 
in the [sme] same direction as before continuing the 
movement of links [22'] 22 and [30'] 30 so as to 
move the platen [18'] 18 away from platen [14'] 14. 
In accordance with a further feature of the present 
invention, the reciprocating press employing the clamp 
mechanism of FIG. 3 may be used in combination with 
the safety feature for detecting an obstruction between 
the platens [14'] 14 and [18'] 18 for inactivating the 
?uid link as was previously described above with refer 
ence to the embodiment of FIG. 1. 
A further embodiment of the clamp mechanism of the 

present invention is shown in FIG. 4 wherein the base 
82 is pivotably mounted to the support 84. The fluid link 
40” of the present invention is mounted between the 
base82andthesupport84inthesamemannerasde 
scribed above with regard to FIG. 3. The effect of this 
arrangement is the same as described above with refer 
ence to FIG. 3 except that the force the ?uid link has to 
exert is smaller due to the leverage available through 
the pivoting mechanism. Thus, the piston and cylinder 
used in the ?uid link 40" of the embodiment illustration 
in FIG. 4 can be substantially smaller than that used in 
the embodiment of FIG. 3 and requires less ?uid under 
pressure thereby consuming less energy in operation. 
The operation of the ?uid link 40" for clamping platen 
18 in place is the same as d'mcussed above with reference 
to FIGS. 1 and 3. Again, the embodiment of the clamp 
mechanism of FIG. 4 may be used in combination with 
the safety feature for detecting an obstruction between 
the platens 14 and 18 as previously discussed. 
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As can be seen from the foregoing, the device of the 
present invention offers great versatility and ef?ciency 
and satis?es the objects set out hereinabove. The clamp 
mechanism of the present invention assures a high de 
gree of reliability when used with looking forces in 
excess of 250 tons. 

It is to be understood that the invention is not limited 
to the illustrations described and shown herein, which 
are deemed to be merely illustrative of the best modes of 
carrying out the invention, and which are susceptible of 
modi?cation of form, sine, arrangement of parts and 
details of operation. The invention rather is intended to 
encompass all such modi?cations which are within its 
spirit and scope as de?ned by the claims. 
What is claimed is: 
[1. A transmission assembly for moving a ?rst mem 

ber relative to a second member and selectively locking 
and unlocking said ?rst member in a ?rst position at a 
predetermined distance from said second member com 
prising a linkage system connecting said ?rst member 
and said second member, drive means for articulating 
said linkage system for moving said ?rst member rela 
tive to said second member, connecting means for trans 
ferring motion from said drive means to said linkage 
system and locking means associated with said linkage 
system for locking said ?rst member in place relative to 
said second member at said predetermined distance, said 
locking means comprising a ?uid link.] 
[2.Aassemblyaccordingtoclaim1 

wherein said ?uid link adjusts the length of said con 
necting means for locking said ?rst member in place] 

[3. A transmission assembly according to claim 1 
wherein said ?uid link adjusts the position of said drive 
means relative to said ?rst element and said second 
element for locking said ?rst member in place] 

[4. A transmission assembly according to claim 2 
wherein said ?uid link forms said connecting means and 
comprises a cylinder having a piston reciprocally 
mounted therein for dividing said cylinder into ?rst and 
second chambers wherein one of said piston and cylin 
derisconnectedtosaidlinkagesystemandtheotherof 
said piston and cylinder is connected to said drive 
means] 

[5. A transmission assembly according to claim 4 
wherein valve means are provided for selectively feed 
ing?uidunderprcssurefromasourcetoandfromsaid 
?rst and second chambers] 

[6. A transmission assembly according to claim 5 
including means for sensing when said ?rst member is 
proximate to said ?rst position at a predetermined dis 
tance from said second member for controlling the ?ow 
of ?uid under pressure to said ?uid link for locking said 
?rst member in place] 

[7. A transmission assembly according to claim 4 
wherein said linkage system comprises a ?rst link hav 
ing one end rotatably mounted to said ?rst member and 
its other end rotatably mounted to a link pin and a sec 
ond link having one end rotatably mounted to said sec 
ond member and its other end rotatably mounted to said 
linkpinsuchthatsaid?rstlinkandsaidsecondlinkare 
joined by said link pin.] 

[8. A on assembly according to claim 7 
wherein said piston is provided with a piston rod rotat 
ably connected to said link pin and said cylinder is rotat 
ably connected to said drive means] 

[9. A transmission assembly according to claim 8 
wherein aid drive means is a rotating disk and said cyl 
inder is eccentrically mounted on said disk] 
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8 
[10. A transmission assembly according to claim 9 

wherein a hydraulic motor drives said disk] 
[11. A assembly according to claim 3 

wherein said ?uid link comprises a cylinder having a 
piston reciprocally mounted therein for dividing said 
cylinder into ?rst and second chambers wherein one of 
said piston and cylinder is connected to a base on which 
said drive means is mounted and the other of said piston 
and cylinder is connected to a support] 

[12. A transmission assembly according to claim 11 
wherein valve means are provided for selectively feed 
ing ?uid under pressure from a source to and from said 
?rst and second chambers for moving said base relative 
to said support] 

[13. A transmission assembly according to claim 12 
wherein said base is pivotably mounted] 

[14. A transmission assembly according to claim 1 
including means for sensing when said ?rst member is 
proximate to said ?rst at a predetermined dis 
tance from said second member for controlling the ?dw 
of ?uid under pressure to said ?uid link for locking said 
?rst member in place] 

[15. A reciprocating press comprising a support, a 
?xed platen and an abutment, said ?xed platen and said 
abutment being connected on said support such that 
said ?xed platen is spaced from said abutment, a moving 
platen mounted on said support between said ?xed 
platen and said abutment, said movable platen being 
movable between a ?rst position wherein said movable 
platen abuts said ?xed platen and a second position 
wherein said movable platen and ?xed platen are apart, 
a transmission amembly for moving said movable platen 
between said ?rst position and said second position, said 

on assembly comprising a linkage system con 
necting said movable platen and said abutment, drive 
means for articulating said linkage system for moving 
said movable platen relative to said abutment and said 
?xed platen, connecting means for transferring motion 
from said drive means to said linkage system and lock 
ing means associated with said linkage system for look 
ing said movable platen in place when said movable 
platen is in said ?rst said locking means com 
prising a ?uid link] 

[16. A reciprocating press according to claim 15 
including means for sensing when said movable platen is 
proximate to said ?rst position for controlling the flow 
of ?uid under pressure to said ?uid link for locking said 
movable platen in said ?rst position] 

17. A reciprocating press according to claim [15] 33 
wherein said ?uid link adjusts the length of said con 
necting means for locking said movable platen in said 
?rst position. 

18. A reciprocating press according to claim [15] 33 
wherein said ?uid link adjusts the position of said drive 
means relative to said ?xed platen and said abutment for 
locking said movable platen in said ?rst position. 

19. A reciprocating press according to claim 17 
wherein said fluid link [form said connecting means 
and] comprises a cylinder having a piston reciprocally 
mounted therein for dividing said cylinder into ?rst and 
second chambers wherein one of said piston and cylin 
derisconnected tosaidlinkagesystemandtheotherof 
said piston and cylinder is connected to said drive 
means. 

20. A reciprocating press according to claim 18 
wherein said ?uid link comprises a cylinder having a 
piston reciprocally mounted therein for dividing said 
cylinder into ?rst and second chambers wherein one of 
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said piston and cylinder is connected to a base on which 
said drive means is mounted and the other of said piston 
and cylinder is connected to a support. 

21. A reciprocating press according to claim 19 
wherein valve means are provided for selectively feed 
ing ?uid under pressure from a source to and from said 
?rst and second chambers. 

22. A reciprocating press according to claim 19 
wherein said linkage system comprises a ?rst link hav 
ing one end rotatably mounted to said abutment and its 
other end mounted to a link pin and a second link hav 
ing one end rotatably mounted to said movable platen 
and its other end rotatably mounted to said link pin such 
that said ?rst link and said second link are joined by said 
link pin. 

23. A reciprocating press according to claim 22 
wherein said piston is provided with a piston rod rotat 
ably connected to said link pin and said cylinder is rotat 
ably connected to said drive means. 

24. A reciprocating press according to claim 20 
wherein said base is pivotably mounted. 

[25. A reciprocating press according to claim 15 
including means for sensing an obstruction between said 
?ned platen and said movable platen for inactivating 
said locking means] 

[26. A reciprocating press according to claim 17 
including means for sensing an obstruction between said 
?xed platen and said movable platen for inactivating 
said locking means] 

27. A reciprocating press according to claim [26] 1 7 
wherein said means for sensing an obstruction com 
prises a linear transducer which senses the change in 
length of said connecting means. 

[28. A reciprocating press according to claim 19 
including means for sensing an obstruction between said 
?xed platen and said movable platen for inactivating 
said locking means] 

29. A reciprocating press according to claim [28] 20 
wherein said means for sensing an obstruction com 
prises a pressure transducer for sensing the change in 
pressure in one of said ?rst and second chambers. 

[30. A reciprocating press according to claim 20 
including means for sensing an obstruction between said 
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?xed platen and said movable platen for inactivating 
said locking means] 

[31. A reciprocating press according to claim 28 
wherein said means for sensing an obstruction com 
prises a pressure transducer for sensing the change in 
pressure in one of said ?rst and second chambers] 

[32. A reciprocating press according to claim 16 
further including means for sensing an obstruction be 
tween said ?xed platen and said movable platen for 
inactivating said locking means] 

33. A reciprocating press comprising a support. a fated 
platen and an abutment. said fixed platen and said abut 
ment being connected on said support such that said fxed 
platen is spaced from said abutment. a movable platen 
mounted on said support between said ?xed platen and 
said abutment. said movable platen being movable between 
a first position wherein said movable platen abuts said 
fxed platen and a second position wherein said movable 
platen ond?xed platen are apart. a transmission assembly 
for moving said movable platen between said ?rst position 
and said second position, said transmission assembly com 
prising a linkage system connecting said movable platen 
and said abutment, drive means fbr articulating said link 
age system for moving said movable platen relative to said 
abutment and said fated platen, connecting means ?Jr 
transferring motion from said drive means to said linkage 
system, said connecting means including locking means 
oavociated with said linkage system for locking said mov 
able platen in place when said movable platen is in said 
?rstposition, said locking means comprises a ?uid link and 
?rst means oatociated with said drive means for sensing 
when said movable platen is proximate to said first position 
?rr controlling the ?ow of ?uid under pressure to said ?uid 
link for locking said movable platen in said ?rst position 
and second means associated with said ?uid link for sens~ 
ing an obstruction between said ?xed platen and said mov 
able platen fbr inactivating said locking means prior to said 
first sensing means sensing when said movable platen is 
proximate to said first position 

34. A rectprocotingpreat according to claim 33 including 
third means associated with said fxed platen for sensing 
when said movable platen is proximate to said fxed platen 
for inactivating said second means for sensing an obstruc 
tion. 
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