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[57] ABSTRACT 

A hydraulic press having a stationary center platen secured to 
a supporting framework and a plurality of movable platens 
disposed above and below the center platen. The movable 
platens are supported from the framework by a differential 
gearing system comprised of ?xed-length roller chains secured 
to the platens and engaged with variable-sized overhead 
sprocket wheels mounted on a common shaft. The weight of 
each upper platen is counterbalanced by a corresponding 
lower platen. 

20 Claims, 10 Drawing Figures 
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PRESS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This is a continuation-in-part of my application, Ser. No. 
845,341, ?led July 28, 1969, now abandoned, which is in turn 
a continuation-in-part of my application, Ser. No. 80l,622, 
?led Feb. 24, 1969. 

BACKGROUND OF THE INVENTION 

This invention relates to a press for the forming and curing 
of work, such as plywood. 

In the fabrication of plywood, for example, thin layers of 
wood are coated with an adhesive and pressed together under 
heat and relatively high pressure by a large-area press. Other 
types of panelling require relatively light curing pressures 
which must be carefully controlled. For example, a particular 
type of honeycomb “sandwich” panelling consists of a fragile 
honeycomb core pressed between thin outer panels of veneer. 
This type of panelling requires very light curing pressures for 
the laminating adhesives to achieve a satisfactory bond. A 
moderate increase in pressure, however, may crush the fragile 
honeycomb material. The presses commonly used to cure 
laminated panels have relatively heavy platens. When pressing 
the type of work requiring light pressures, particularly 
honeycomb materials, it is desirable to counterbalance the 
weight of the platens so their weight is not applied to the work. 

Presently available presses having more than one platen do 
not effectively correct for the weight of the platens. For exam 
ple, the type of press commonly used to cure laminated 
panelling is a single upward acting press with multiple 
openings or “workspaces" provided by hanging intermediate 
platens. Hydraulic cylinders force the platens upwardly 
against a stationary platen to press the objects disposed within 
the work spaces. The weight of the lower platen is not trans 
ferred to the object disposed within the lower workspace; but 
the weight of each remaining platen acts on the objects below 
it, in addition to the pressure exerted on the objects by the 
hydraulic cylinders. 

SUMMARY OF THE INVENTION 

This invention provides a multiple-platen press wherein the 
effective weight of each platen is counterbalanced so that 
uniform pressure is applied to the workpieces irrespective of 
the weight of the platensv The press includes a stationary 
center platen secured to a framework, and a movable or “ 
?oating" platen disposed on each side of the center platen. 
The ?oating platens cooperate with the center platen to pro 
vide an upper and a lower workspace for receiving objects to 
be pressed. 
Movable support means are provided for suspending the 

?oating platens from the framework so that the weight of the 
upper platen is counterbalanced by the weight of the lower 
platen. Preferably, the support means includes an overhead 
sprocket wheel mounted for rotation at the top of the 
framework. A chain is engaged with the sprocket wheel and 
secured at one end to the lower platen and at the other end to 
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the upper platen. Alternatively, the support means includes an ' 
upper sprocket wheel above the upper ?oating platen, a lower 
sprocket wheel below the lower ?oating platen, and an endless 
chain engaging the sprocket wheels and secured to the ?oating 
platens. The ?oating platens are preferably supported at four 
locations on their outer edges by the support means of this in 
vention. Drive means, preferably hydraulic actuators coupled 
to the ?oating platens, cooperate with the chain and sprocket 
systems to drive the ?oating platens toward the center platen 
to press the objects disposed within the workspaces. During 
compression, the weight of the platens is not applied to the ob 
jects because the weight of the upper platen is cancelled by 
the weight of the lower platen. The center platen and the ?oat 
ing platens can be heated to substantially equal temperatures 
for curing the objects being pressed. 

In a preferred form of the invention, the drive means for the 
?oating platens includes a motor coupled to the upper 
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sprocket wheel. Preferably, the motor is operable indepen 
dently of the aforementioned hydraulic actuators. In applica 
tions using a large-area press with relatively heavy platens and 
workpieces, this form of the invention is preferred because it 
avoids the necessity of using relatively large and expensive 
pumping equipment for closing the press. That is, the press 
can be initially closed using the motor driven chain drive 
system. Then, the hydraulic cylinders are actuated only for the 
purpose of applying pressure to the workpieces in the press. 

Platen adjusting means are provided for levelling each ?oat 
ing platen and adjusting the space between platens. In use, the 
spacing between each workpiece and the adjacent platen is 
equalized so that during operation of the press the work is sub 
jected to uniform pressure. Preferably, the platen adjusting 
means comprises a separate threaded shaft secured to each 
end of the chain and extending through a support on its 
respective platen. A separate threaded nut is engaged with 
each shaft for supporting a respective platen, so that the eleva 
tion of each platen can be adjusted. A separate coil spring is 
preferably disposed between the chain and each support for 
equalizing the load on the objects in the workspaces. 

This invention contemplates a press having a multiplicity of 
vertically aligned ?oating platens to provide workspaces for a 
plurality of objects to be pressed. Preferably, each additional 
pair of ?oating platens is supported from the framework by a 
respective chain and sprocket system. The weight of each ad 
ditional upper platen is cancelled by the weight of its cor 
responding lower platen. As a result, each workpiece is sub 
jected to substantially the same pressure irrespective of the 
weight of the platens disposed above its respective workspace. 

This invention additionally provides means for simultane 
ously subjecting a plurality of workpieces to substantially 
equal pressures. In a preferred form of the invention, the sup 
port means comprises a differential gearing system wherein 
pairs of ?oating platens are supported by ?xed-length chains 
engaged with variable-sized overhead sprocket wheels affixed 
to a common shaft. Alternatively, pairs of ?oating platens are 
supported by endless chains engaged with respective variable 
sized sprocket wheels above and below the outermost ?oating 
platens. The outermost platens are engaged with progressively 
larger sprocket wheels, and the sprocket wheels rotate 
together so that the outermost platens move toward the center 
platen at a faster rate of speed than the innermost platens. As 
a result, the press is capable of simultaneously exerting 
uniform pressures on a plurality of workpieces. This form of 
the press is particularly suitable for applying relatively light 
curing pressures to the workpieces because the pressure ap 
plied by the press is controllable with substantial precision. 

This invention further contemplates a multiple-platen press 
in which the support means for each respective pair of platens 
moves independently of the other support means. Each pair of 
?oating platens is preferably driven by a respective chain and 
sprocket system which rotates independently of the other 
systems. In use, the ?oating platens are forced toward the 
center platen in sequence, instead of simultaneously, because 
each successive platen remains stationary until contacted by 
the adjacent platen. Thus, workpieces having different 
thicknesses are rapidly pressed without requiring adjustment 
of the platen adjusting means prior to each work cycle. This 
form of the invention also permits the inner ?oating platens to 
move toward and away from the center platen while the outer 
?oating platens remain stationary, so that relatively large 
openings can be provided between adjacent pairs of platens to 
ease the cleaning or repair of the platen surfaces. 

In an alternative form of the press, the platen drive system is 
arranged to include means for adjusting the rate of travel of an 
inner set of ?oating platens relative to that of an outer set of 
?oating platens. Thus, a press having two pairs of ?oating 
platens, for example, can be arranged to alternately provide a 
two-opening press for relatively thick workpieces, or a four 
opening press for thinner workpieces' 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features of the invention are more fully 
set forth in the following detailed description of the embodi 
ments of the invention which are presently preferred, such 
description being presented with reference to the accompany 
ing drawings, in which: 

FIG. I is a front elevation view of the press; 
FIG. 2 is a side elevation view taken on line 2-2 of FIG. 1; 
FIG. 3 is an enlarged elevation view of the platen elevation 

adjusting means; 
FIG. 4 is a front elevation view of an alternative embodi 

ment of the press; 
FIG. 5 is a perspective view showing the operation of the 

press of FIG. 4; 
FIG. 6 is a front elevation view of the press with an alterna 

tive embodiment of the support means and drive means; 
FIG. 7 is a side elevation view taken on line 7—7 of FIG. 6; 
FIG. 8 is a front elevation view of the press with an altema 

tive embodiment of the drive means; 
FIG. 9 is a front elevation view of an alternative embodi 

ment of the drive means of FIG. 8; and 
FIG. 10 is a sectional side elevation view taken on line [0 

10 of FIG. 9. 

DETAILED DESCRIPTION OF THE SPECIFIC 
EMBODIMENTS 

Referring to the drawings, a press 10 comprises a series of 
laterally spaced-apart upright frames 12. Each frame includes 
a front vertical post 14 and a rear vertical post 16. An upper 
horizontal crossmember 18 connects the tops of the two verti 
cal posts, and a lower crossmember 20 connects the bottoms 
of the posts. Outwardly projecting mounting feet 22 are 
secured to the bottom of vertical posts 14 and 16 to support 
the press on a ?oor 24. 
A ?at, rectangular center platen 26 is horizontally disposed 

inside supporting frames 12 and secured to the center of verti 
cal posts 14 and 16. An inlet pipe 28 projects outwardly from 
the side of the center platen and provides a passageway for a 
heating medium (not shown) such as hot water or steam which 
is pumped into the center platen. The heating medium circu 
lates within the platen and ?ows out through an outwardly 
projecting exit pipe 30 to an external pump and heater (not 
shown) for recirculation. Although the press herein described 
is adapted to be heated by ?uidic means, it is to be understood 
that the press can be heated by electrical means, or that non 
heated platens can be used, without departing from the scope 
of this invention. 
A pair of flat, rectangular ?oating platens 32 ad 34 are 

horizontally disposed above and below the center platen, 
respectively. The ?oating platens are approximately half the 
thickness of the center platen and are somewhat flexible as 
compared with the rigid center platen. A second pair of op 
posed ?oating platens 36 and 38 are horizontally disposed 
above and below platens 32 and 34, respectively. Similarly, a 
third pair of ?oating platens 40 and 42 are disposed above and 
below platens 36 and 38, respectively. The ?oating platens 
and the center platen cooperate to provide a plurality of verti 
cally aligned workspaces 44. 

Heating channels are provided in the ?oating platens by a 
series of holes (not shown) bored through the width of the 
platens and spaced uniformly along the length of the platens. 
These holes are interconnected at the edges of the ?oating 
platens by inlet ducts 46 into which a heating medium such as 
hot water or steam is pumped. Outlet ducts 48 are mounted 
along the center of the back surface of each movable platen to 
provide an outlet for the heating medium to be returned to a 
pump and heater (not shown) for recirculation. Alternatively, 
an electric heating system may be used to heat the platens. 

In most uses of the press, it is desirable to maintain the 
center platen and the ?oating platens at the same elevated 
temperature. This is accomplished by a conventional tempera 
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4 
ture-control system (not shown) which secures platen tem 
peratures by thermocouples (not shown) or other types of 
temperature transducers. 
The ?oating platens are supported from the top of the press 

by two pairs of identically constructed differential gearing 
systems 50 and 5] located at the front edge and the rear edge 
of the press, respectively. Each gearing system includes a ?rst 
sprocket wheel 52, a second sprocket wheel 54 having a 
diameter greater than that of wheel 52, and a third sprocket 
wheel 56 having a diameter greater than that of wheel 54. The 
sprocket wheels are affixed to an outwardly projecting shaft 
58 which is joumaled in an overhead pillow block 60 secured 
to the top of upper crossmember 18 at its frontal edge. The 
sprocket wheels of gearing system 51 are affixed to identical 
shafts 58 joumaled in a pair of pillow blocks 61 secured to the 
rear edge of crossmember I8. In use, the sprocket wheels 
make one simultaneous revolution with one revolution of the 
shaft. 
Gearing systems 50 and 51 additionally include a ?xed 

length roller chain 62 engaged with sprocket wheel 52, a 
second ?xed-length roller chain 64 engaged with sprocket 
wheel 54, and a third ?xed-length roller chain 66 engaged with 
wheel 56. Roller chain 62 extends down from sprocket wheel 
52, with one end of the chain secured to the edge of platen 32 
and the other end secured to the edge of platen 34. Thus, 
platens 32 and 34 are movably supported adjacent their four 
corners from the overhead framework. Second chain 64 
similarly supports ?oating platens 36 and 38 from sprocket 
wheel 54, and third chain 66 supports platens 40 and 42 from 
sprocket wheel 56. As a result of the suspension system, the 
weight of upper ?oating platens 32, 36 and 40 is effectively 
cancelled by the weight of lower platens 34, 38 and 42, 
respectively. 
A plurality of upward-acting hydraulic cylinders 68 are 

secured to the underside of lower platen 42, and a plurality of 
matching downward-acting hydraulic cylinders 70 are secured 
to the top of upper platen 40. A transverse pin 71 secures each 
cylinder to one of the two horizontal crossmembers l8 and 20. 
A pair of cylinders 68 are disposed within the lower part of 
each upright frame 12, and a cooperating pair of cylinders 70 
is disposed within the upper part of each frame. The force ex 
erted by the cylinders is transferred to platens 40 and 42 
through respective force-distributing spiders 72. A spider in 
cludes an outwardly projecting horizontal member 74 
disposed circumferentially about the upper part of each 
cylinder. The sides of the horizontal member are secured to a 
pair of vertically disposed yokes 76. An X-shaped force-dis 
tributing member 78 is secured to each end of each yoke, and 
each leg of the X-shaped member is bolted‘to the platen. Each 
spider is thus secured to a platen at 16 laterally spaced at 
tachment points. A movable hydraulic ram 80 of each hydrau 
lic cylinder is secured by a nut 82 to the center of each spider. 
A horizontally disposed endless connecting chain 84 is en 

gaged with a pair of sprocket wheels 86 having the same 
diameter as wheel 56 and affixed to shaft 58 directly behind 
wheel 56. The connecting chain drives the frontal gearing 
systems 50 so that they rotate together simultaneously during 
actuation of the hydraulic cylinders. A pair of horizontal con 
necting rods 88 extend rearwardly from frontal pillow blocks 
60 to rear pillow blocks 61. The ends of the rods are engaged 
with shafts 58 so that each frontal gearing system 50 rotates 
simultaneously with its respective rear gearing system 51. In 
use, connecting chain 84 and the connecting rods 88 maintain 
uniform travel at all four comers of each ?oating platen. Dur 
ing operation of the press, the center platen and the ?oating 
platens are heated to the desired temperature. Objects to be 
pressed are then loaded into the workspaces formed by the 
openings between the platens. The hydraulic cylinders, which 
are manifolded to a common pressure source, are then pres 
surized. The ram of each hydraulic cylinder moves toward the 
center platen to force upper platen 40 down toward the center 
platen while simultaneously forcing lower platen 42 up toward 
the center platen. The force exerted on platens 40 and 42 is 
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transferred to the remaining ?oating platens via gearing 
systems 50 and 51, and the workpieces are squeezed as the 
?oating platens move simultaneously toward the center 
platen. Heat ?ows into the work from the platens, and a stable 
temperature environment is achieved within a few minutes. 

In a multiple-platen press, it is desirable to simultaneously 
subject each object to the same pressure. This is particularly 
important when honeycomb panelling is bonded because cur 
ing pressures are relatively light and must be closely con 
trolled in order to avoid crushing the honeycomb core. The 
press of this invention is capable of applying light, uniform 
pressures because of the di?erential gearing system which 
drives the outermost platens toward the center platen at 
progressively greater speed than the innermost platens. For 
example, platens 40 and 42, which are engaged with the lar 
gest sprocket wheel 56, approach the center platen at a 
greater speed than platens 36 and 38. Platens 32 and 34 are 
engaged with the smallest sprocket wheel 52 and travel at the 
slowest rate of speed. Thus, the spacing between each object 
and its adjacent platen is continuously equalized during opera 
tion of the press, and as a result, equal pressures are simul 
taneously exerted on the workpieces. The press of this inven 
tion is not limited to low working pressures. It is adaptable to 
the pressure requirements of the particular application. 
The ends of each chain are secured to their respective 

platens by a platen adjusting mechanism 90 which includes an 
upright tubular housing 92 having a threaded outer surface. A 
semicircular supporting block 94 is welded to the edge of a 
typical ?oating platen 96, and is further secured to the platen 
by a bracket 98 and hex bolts 100 which extend through the 
bracket into the platen. The lower part of housing 92 extends 
down through a stepped bore in the supporting block. The 
block comprises an aperture 102 in the upper part of the block 
and an enlarged recess 104 in the underside of the block. A 
pair of hex nuts 106 are engaged with the lower part of hous 
ing 92 and adapted to be screwed up and down on the housing. 
A coil spring 107 is disposed about the lower end of housing 
92 between hex nuts 106 and the inner surface 108 of recess 
104. A square head 109 is engaged with the top of the housing, 
and the end of a typical roller chain 110 is ?tted into a recess 
112 in the top of the square‘head. The coil spring is held in 
compression by the combined weight of the workpiece and the 
platen and acts to equalize the load on the work. In operation, 
hex nuts 106 are screwed up and down on the housing, as 
desired, thereby effectively changing the length of the chain. 
This allows each platen to be levelled independently, and pro 
vides means for spacing the platens to compensate for dif 
ferent-sized loads. Thus, the spacing between each workpiece 
and the lower surface of its adjacent platen is equalized so that 
uniform pressures are exerted on the work during operation of 
the press. 

FIG. 4 shows an alternate embodiment of the press wherein 
the gearing systems of FIG. 1 are rearranged, and a pair of 
upright platen hangers 114 and 116 are engaged with the sides 
of platens 32, 36 and 40. This form of the invention is particu 
larly useful in the forming and curing of work having different 
thicknesses. For example, on a production run involving work 
of the same size, the press of FIG. 1 simultaneously presses six 
objects at a time without requiring adjustment of platen ad 
justers 90 prior to each work cycle. In addition, coil springs 
107 suf?ciently compensate for any slight differentials in pres 
sure. The press of FIG. 1 can be adapted to accommodate 
varying thicknesses of work if each platen adjuster is properly 
set prior to each work cycle. There may be some applications 
where it is more convenient to use the press of FIG. 4 because 
this press avoids adjusting the space between platens at the 
beginning of each cycle to accommodate different-sized work. 

In the press of FIG. 4, inner platens 32 and 34 are engaged 
with sprocket wheel 56 which is affixed to shaft 58. Inter 
mediate platens 36 and 38, and outer platens 40 and 42, are 
supported from sprocket wheels 54 and 52, respectively. 
Sprocket wheels 54 and 52 are mounted on shaft 58 with the 
use of a bushing (not shown) so that they each rotate freely 
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6 
and independently of the rotation of shaft 58 and sprocket 
wheel 56. 

Platen hanger 114 includes a ?at, elongated, upright rod 
118 with a series of vertically spaced-apart holes 120. A hex 
bolt 122 extends through one of the holes, as desired, and 
secures the rod to the side of upper platen 40. Holes 120 ena 
ble the spacing between platens to be adjusted as desired. Rod 
118 extends down adjacent the side of platen 36, and passes 
under a stop 124 secured to the side of platen 32 by cap 
screws 125. An outwardly projecting ?ange 126 is integral 
with the bottom of the rod and engages the bottom of stop 
124. Platen hanger 116 is constructed in the same manner as 
hanger 114, and is secured to the side of platen 36. The hanger 
engages a second stop 128 secured to the side of platen 32. 
Similar pairs of platen hangers are engaged with the sides of 
platens 32, 36 and 40 adjacent the remaining comers of these 
platens. Thus, a total of eight platen hangers are used. 

In operation, the openings between platens are initially set 
by adjusting rods 118, and work is loaded into the workspaces. 
The hydraulic cylinders are then pressurized, forcing platen 
40 down into contact with a load 130 disposed in the opening 
below its lower working surface. Since the sprocket wheels of 
the press are adapted to rotate independently, platens 36 and 
32 remain stationary during the initial downward motion of 
platen 40. After platen 40 contacts load 130, continued appli 
cation of hydraulic pressure urges load 130 and platens 40 and 
36 downward simultaneously until platen 36 contacts a load 
132 disposed in the opening below its lower working surface. 
Finally, continued application of pressure forces loads 130 
and 132 and platens 40, 36 and 32 down against a load 134 
disposed above center platen 26, as shown in FIG. 5. Thus, the 
?oating platens are moved toward the center platen in 
sequence, rather than simultaneously, because each succes 
sive platen does not move until contacted by the workpiece in 
the adjacent workspace. As a result, work is pressed on a 
production basis regardless of its thickness. 
Downward movement of platens 40 and 36 causes platen 

hangers 114 and 116 to move downward in a vertical plane ad 
jacent the sides of platens 36 and 32, respectively, as shown in 
FIG. 5. At the completion of a curing cycle, platens 40, 36 and 
32 are raised to the position shown in FIG. 4. In this form of 
the invention, the force applied to platen 40 by the hydraulic 
cylinders is not transferred to platens 36 or 32, because the 
?oating platens rotate independently. Therefore, this inven 
tion contemplates using platen hangers 114 and 116 to raise 
platens 36 and 32, respectively, during the raising of platen 
40. In operation, the hydraulic cylinders raise platen 40, which 
raises ?ange 126 of hanger 114 until it engages the bottom of 
stop 124. Further upward motion of platen 40 raises platen 36. 
Platen 32 is similarly raised when ?ange 126 of hanger 116 en 
gages stop 128. When platen 32 is ?nally raised to the desired 
level above the center platen, the workspaces are automati 
cally spaced apart for the unloading of the work and the sub 
sequent reloading for the next work cycle. 

FIGS. 6 and 7 show an alternate embodiment of the press 
wherein the ?oating platens are supported from the top of the 
press by a pair of endless chain driven differential gearing 
systems 140 at the front of the press. The gearing systems in 
clude a front upper sprocket wheel 142, a second upper 
sprocket wheel 144 having a diameter greater than that of 
wheel 142, and a third upper sprocket wheel 146 having a 
diameter greater than that of sprocket wheel 144. The upper 
sprocket wheels are mounted for rotation on the front of shaft 
58 at the top of the press. Gearing system 140 further includes 
a ?rst lower sprocket wheel 148, a second lower sprocket 
wheel 150 having a diameter greater than that of wheel 148, 
and a third lower sprocket wheel 152 having a diameter 
greater than that of wheel 150. The, lower sprocket wheels are 
mounted for rotation on the front of an elongated shaft 154 
journaled in a pair of pillow blocks 156 secured to the bottom 
of lower crossmember 20. A ?rst endless roller chain 158 en 
gages the ?rst upper sprocket wheel 142 and extends 
downwardly for engagement with lower sprocket wheel 148. 
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Similarly, a second endless roller chain 160 engages the 
second upper and lower sprocket wheels 144 and 150, and a 
third endless roller chain 162 engages the third upper and 
lower sprocket wheels 146 and 152. Roller chain 158 is 
secured to the edges of the ?rst pair of ?oating platens 32 and 
34; roller chain 160 is secured to the edges of the second pair 
of ?oating platens 36 and 38; and roller chain 162 is secured 
to the edges of the third pair of ?oating platens 40 and 42. The 
?oating platens are supported from the rear of the press by a 
pair of endless chain driven differential gearing systems 164 
identical in construction to gearing systems 140. The sprocket 
wheels of gearing system 164 are secured at the top of the 
press to shaft 58 and at the bottom of the press to shaft 154. A 
horizontally disposed endless connecting chain 166 engages a 
pair of sprocket wheels 167 a?ixed to shaft 58 directly behind 
each upper sprocket wheel 146, and a second horizontal con 
necting chain 168 engages corresponding upper sprocket 
wheels 170 in gearing systems 164. During operation of the 
press, gearing systems 140 and 164 enable the press to be 
rapidly closed and opened. The endless chain arrangement is 
particularly useful in closing large-area presses having rela 
tively heavy platens and workpieces. 

Hydraulic cylinders 68 and 70 can be used exclusively to 
close the press of this invention; but in many applications it 
becomes advantageous to'use the platen drive system shown in 
FlGS. 6 and 7. This drive system includes a drive motor 172 
mounted above the press on horizontal crossmember 18. The 
motor can be any source of mechanical power, such as an 
electric gear motor or a pneumatic drive motor, for example. 
A rotatable drive sprocket 174 coupled to the motor’s drive 
shaft engages an endless drive chain 176 coupled to a rotata 
ble sprocket (not shown) secured to horizontal connecting 
rod 88 at the top of the press. As seen best in FIG. 7, a hydrau 
lic line 180 from an overhead hydraulic reservoir (not shown) 
connects to a pre?ll valve 182 secured to the bottom of lower 
crossmember 20. Hydraulic lines 184 leading from valve 182 
connect to the inlet ports of hydraulic cylinders 68. A similar 
pre?ll valve (not shown) at the top of the press below the 
hydraulic reservoir connects to hydraulic cylinders 70. The 
hydraulic cylinders are manifolded to a common pumping 
system (not shown) which is actuated when a solenoid 
operated circuit (not shown) is closed. 
During operation of the platen drive system shown in FIGS. 

6 and 7, the circuit to the pumping system is initially opened 
and the press is closed mechanically using motor 172 to drive 
the ?oating platens toward the center platen. Operation of the 
drive motor drives connecting rod 88 and therefore the chain 
driven gearing systems 140 and 164 in the directions shown by 
the arrows in F IG. 6. As the ?oating platens move toward the 
center platen, the rams from hydraulic cylinders 70 and 68 are 
forced down and up, respectively, toward the center platen. 
This movement by the hydraulic rams creates a suction 
through the hydraulic lines which withdraws hydraulic ?uid 
from the overhead reservoir. The ?uid then flows by gravity 
through the pre?ll valves into the hydraulic cylinders as the 
press is closed by the drive motor. When the press is ?nally 
closed against the objects in the workspaces, the circuit to the 
pumping system is closed and the hydraulic cylinders, which 
are now ?lled with hydraulic ?uid, are pressurized to exert the 
desired amount of pressure on the objects in the press. 
The motor-driven platen drive system shown in FIGS. 6 and 

7 is particularly favorable in applications using large-area 
presses having relatively heavy platens and workpieces. A 
large multiple-platen press using hydraulic cylinders alone for 
closing the platens requires relatively expensive, large capaci 
ty pumping equipment to operate the hydraulic cylinders. For 
example, one large 4,000 ton-capacity press requires a 
hydraulic system capable of pumping hydraulic ?uid at a rate 
of [,600 gallons per minute to open and close the platens. Use 
of drive motor 172 in combination with pre?ll valves, as 
shown in FIGS. 6 and 7, circumvents use of the pumping 
system to close the press. The pumping system is only used to 
apply pressure to the workpieces after the press is closed, and 
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8 
consequently, relatively costly large capacity pumping equip 
ment is not required. I 

FIG. 8 shows an alternative form of a platen drive system 
186 arranged to open and close a pair of outer ?oating platens 
188 and a pair of inner ?oating platens 190. The ?oating 
platens are supported from the top of the press by an endless 
chain-driven differential gearing system which includes 
cooperating upper and lower large sprocket wheels 192 ad 
jacent to each comer of the press engaged with respective 
endless outer platen support chains 194 for supporting the 
outer ?oating platens 188, and cooperating upper and lower 
small sprocket wheels 196 concentric relative to respective 
upper and lower large sprocket wheels 192 engaged with 
respective endless inner platen support chains 198 for sup 
porting the inner ?oating platens 190. Preferably, the diame 
ter of the large sprocket wheels 192 is twice that of the small 
sprocket wheels 196. A first clutch 199 having a ?rst clutch 
wheel 200 mounted concentrically relative to a second clutch 
wheel 20] of the same size is secured to the front part of the 
press framework between the differential gearing systems. A 
second clutch 202 having a small clutch wheel 204 mounted 
concentrically relative to a large clutch wheel 206 is secured 
to the press framework adjacent to the small clutch wheel 200. 
Small clutch wheel 204 is identical in size to small clutch 
wheel 200 and small sprocket wheels 196, and large clutch 
wheel 206 is identical in size to large sprocket wheels 192. A 
?rst endless drive chain 208 is engaged at its ends with a 
separate large drive sprocket wheel 210 concentrically 
mounted adjacent to each large sprocket wheel 192 at the top 
of the press. The first endless drive chain 208 also engages 
second clutch wheel 201 of the ?rst clutch 199 and large 
clutch wheel 206 of the second clutch 202 between drive 
sprockets 210. A second endless drive chain 212 is engaged at 
its ends with a separate small drive sprocket wheel 214 con 
centrically mounted adjacent to each small sprocket wheel 
196 at the top of the press. The second endless drive chain 212 
also engages ?rst clutch wheel 200 and the small clutch wheel 
204 between drive sprockets 214. 

During operation of the platen drive system 186 shown in 
FIG. 8, the rate of travel of the inner ?oating platens 190 rela 
tive to that of the outer ?oating platens 188 can be adjusted. If 
it is desired to provide a two-opening press, such as that shown 
in FIG. 8, the second clutch 202 is disengaged and the ?rst 
clutch 199 is engaged with the output shaft of a drive motor 
(not shown). Thus, during operation of the drive motor, the 
outer and inner platen support chains 194 and 198 travel the 
same distance, thereby providing a two-opening press. If it is 
desired to provide a four-opening press, the press is closed, the 
?rst clutch 199 is disengaged, and the second clutch 202 is en 
gaged with the output shaft of the drive motor. During opera 
tion of the drive motor the outer platen support chain 194 
travels twice the distance of inner support chain 198 (because 
of the relative sizes of small clutch wheel 204 and large clutch 
wheel 206), thereby providing a four-opening press. When the 
press is opened, the inner ?oating platens 190 are positioned 
midway between the stationary center platen and the outer 
platens 188, as shown in phantom lines in FIG. 8. Thus, the 
platen drive system 186 permits the press of this invention to 
be converted back and forth between a two-opening press 
with relatively large workspaces for pressing relatively thick 
workpieces to a four-opening press with narrower workspaces 
for pressing a greater number of thinner workpieces. 

In use, the press shown in FIG. 8 is also capable of perform 
ing in a manner similar to that of the press shown in FIGS. 6 
and 7, when both the ?rst clutch 199 and the second clutch 
202 are disengaged. 1f the large sprocket wheel 192 is coupled 
to the output shaft of a drive motor (not shown), a four-open 
ing press is provided in which the outer floatingplatens and 
then the inner ?oating platens are driven toward the center 
platen in sequence. This particular arrangement is useful in 
pressing workpieces having two different thicknesses. Work 
having one thickness is placed in the openings between platens 
188 and 190, and work having a different thickness is placed 
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in the openings between platens 190 and the center platen. 
After the press is closed, clutch 202 is engaged prior to open 
ing the press. If the small sprocket wheel 196 is coupled to the 
output shaft of a drive motor (not shown) while the large 
sprocket wheels 192 and thus the outer ?oating platens 
remain stationary, the inner ?oating platens can be driven 
back and forth between their respective stationary outer 
platens and the center platen. This arrangement doubles the 
size of the workspaces between the platens for ease of clean 
ing or repair of the platen surfaces. ‘ 

FIGS. 9 and 10 show an alternate platen drive system 216 
which replaces the ?rst clutch 199 and the second clutch 202 
of the press of FIG. 8 with a planetary gear drive system which 
includes an outer drive ring gear 218 ?xed to large sprocket 
wheel 192, and an inner driven gear 220 ?xed to an elongated 
central drive shaft 222. The inner driven gear 220 has a 
diameter equal to one-half that of the outer drive ring gear 
218. Small sprocket wheel 196 is ?xed to the front of drive 
shaft 222, and large sprocket wheel 192 is ?xed to a tubular 
drive shaft 223 disposed concentrically about a rear portion of 
drive shaft 222 and arranged to rotate relative to shaft 222. 
The planetary gear drive system further includes a slidable 
clutch plate 224 mounted concentrically of shaft 222 between 
the large sprocket wheel 192 and the small sprocket wheel 
196, idler drive gears 226 ?xed to the clutch plate by respec 
tive pins 227, and a separate reverse idler drive gear 228 ?xed 
to the clutch plate by a pin 229 and arranged to permanently 
engage each idler drive gear 226. A clutch lever 230 coupled 
to the clutch plate is adapted to slide the clutch plate longitu 
dinally relative to drive shaft 222 between a ?rst position 
(shown in FIG. 10) in which the clutch plate is locked to the 
press framework 232 by cooperating frame lock dogs 234, and 
a second position (not shown) in which the clutch plate is 
locked to inner driven gear 220 by cooperating drive lock 
dogs 236. 
During operation of the planetary gear drive system, a two 

opening press is provided by engaging the clutch plate 224 in 
its ?rst position. In this arrangement, the clutch plate remains 
in a stationary position locked to the press framework 234, 
with idler gears 226 engaged with drive ring gear 218, and 
idler gears 228 engaged with inner driven gear 220. Thus, the 
inner driven gear and the small sprocket wheel 196 are driven 
at twice the speed of outer drive ring gear 220 and large 
sprocket wheel 196 when drive shaft 223 is coupled to a drive 
motor (not shown). As a result, inner platen support chains 
198 travel the same distance as outer platen support chains 
194, thereby providing a two-opening press. If the clutch plate 
224 is engaged in its second position, the clutch plate is free to 
rotate with the center drive shaft 222, with the idler gears 226 
and 228 locked to the inner driven gear 220. In this arrange 
ment, the large sprocket wheel 192 and the small sprocket 
wheel 196 rotate together as a unit, and as a result, the outer 
platen support chains 194 travel twice the distance of the 
inner platen support chains 194, thereby providing a four 
opening press. 

lclaim: 
1. An improved press comprising: 
a. a supporting framework; 
b. a substantially horizontal stationary center platen secured 

to the framework and having an upper surface and a 
lower surface; 

c. an upper movable platen disposed substantially parallel to 
the upper surface of the center platen, the upper platen 
and the center platen cooperating to de?ne an upper 
workspace adapted to receive objects to be pressed; 

d. a lower movable platen disposed substantially parallel to 
the lower surface of the center platen, the lower platen 
and the center platen cooperating to de?ne a lower work 
space edapted to receive objects to be pressed; 

e. platen support means movably supporting the upper and 
the lower platen from the framework, the support means 
including an upper sprocket wheel above the upper 
movable platen; a lower sprocket wheel below the lower 
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10 
movable platen; and an endless chain engaging the 
sprocket wheels and secured to the upper and lower 
movable platens, so that the weight of the upper platen is 
substantially balanced by the weight of the lower platen; 
and 

f. drive means for simultaneously forcing the upper platen 
down and the lower platen up toward the center platen to 
apply substantially the same pressure to the objects 
disposed within the workspaces, irrespective of the 
weight of the movable platens. 

2. The improvement according to claim 1 wherein the drive 
means includes a motor coupled to the upper sprocket wheel 
for moving the movable platens toward the center platen, and 
hydraulic means secured to the framework and coupled to 
each movable platen, the hydraulic means being operable in 
dependently of the motor for moving the movable platens 
toward the center platen. ' 

3. An improved press comprising: 
a. a supporting framework; 
b. a substantially horizontal stationary platen secured to the 
framework and having an upper surface and a lower sur 

face; 
c. an upper movable platen disposed substantially parallel to 

the upper surface of the center platen, and an upper inter 
mediate movable platen disposed between and substan 
tially parallel to the center' platen and the upper movable 
platen; the upper movable platens cooperating with the 
center platen to de?ne a pair of upper workspaces for ob 
jects to be pressed; 

(1. a lower movable platen disposed substantially parallel to 
the lower surface of the center platen, and a lower inter 
mediate movable platen disposed between and substan 
tially parallel to the center platen and the lower movable 
platen, the lower movable platens cooperating with the 
center platen to de?ne a pair of lower workspaces for ob 
jects to be pressed; 

e. means for supporting the upper and lower movable 
platens from the framework, the support means including 
a ?rst upper sprocket wheel mounted for rotation above 
the upper movable platen, a ?rst lower sprocket wheel 
mounted for rotation below the lower movable platen, 
and a ?rst endless chain engaging the ?rst sprocket 
wheels and secured to the upper and lower movable 
platens so that the weight of the upper platen is substan» 
tially balanced by the weight of the lower platen; 
means for supporting the upper and lower intermediate 
movable platens from the framework, the support means 
including a second upper sprocket wheel having a diame 
ter less than that of the ?rst upper sprocket wheel 
adapted to rotate with said ?rst upper sprocket wheel, a 
second lower sprocket wheel having a diameter less than 
that of the ?rst lower sprocket wheel adapted to rotate 
with said ?rst lower sprocket wheel, and a second endless 
chain engaging the second sprocket wheels and secured 
to the upper and lower intermediate movable platens so 
that the weight of the upper intermediate platen is sub 
stantially balanced by the weight of the lower inter— 
mediate platen; and 

. drive means for simultaneously forcing the upper platens 
down and the lower platens up toward the center platen 
to apply substantially the same pressure to the objects 
disposed within the workspaces, irrespective of the 
weight of the movable platens. 

4. The improvement according to claim 3 wherein the drive 
means includes a motor coupled to the upper sprocket wheels 
for moving the movable platens toward the center platen, and 
hydraulic means secured to the framework and coupled to the 
upper and lower movable platens, the hydraulic means being 
operable independently of the motor for moving the movable 
platens toward the center platens. 

5. The improvement according to claim 1 including means 
for heating the center platen and the movable platens to sub 
stantially equal temperatures so that heat is uniformly applied 
to the objects in the workspaces. > 
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6. The improvement according to claim I wherein the 
platen support means includes a second upper sprocket wheel 
above the upper movable platen and spaced laterally from the 
other upper sprocket wheel; a second lower sprocket wheel 
below the lower movable platen and spaced laterally from the 
other lower sprocket wheel; and an endless chain coupled with 
the upper sprocket wheels for use in maintaining horizontal 
alignment of the movable platens during operation of the drive 
means. 

7. The improvement according to claim 3 including means 
for heating the center platen and the movable platens to sub 
stantially equal temperatures so that the heat is uniformly ap 
plied to the objects in the workspaces. 

8. The improvement according to claim 3 including a third 
upper sprocket wheel mounted for rotation above the upper 
movable platen and spaced laterally from the ?rst upper 
sprocket wheel; a third lower sprocket wheel mounted for 
rotation below the lower movable platen and spaced laterally 
from the ?rst lower sprocket wheel; a third endless chain en 
gaging the third sprocket wheels and secured to the upper and 
lower movable platens so that the weight of the upper platen is 
substantially balanced by the weight of the lower platen; a 
fourth upper sprocket wheel having a diameter less than that 
of the third upper sprocket wheel adapted to rotate with said 
third upper sprocket wheel; a fourth lower sprocket wheel 
having a diameter less than that of the third lower sprocket 
wheel and adapted to rotate with said third lower sprocket 
wheel; a fourth endless chain engaging the fourth sprocket 
wheels and secured to the upper and lower intermediate 
movable platens so that the weightof the upper intermediate 
platen is substantially balanced by the weight of the lower in 
termediate platen; and an endless chain coupled with the ?rst 
and second upper sprocket wheels on the one hand and the 
third and fourth upper sprocket wheels on the other hand for 
use in maintaining horizontal alignment of the movable 
platens during operation of the drive means. 

9. An improved press comprising: 
a. a supporting framework; 
b. a substantially horizontal stationary center platen secured 

to the framework and having an upper surface and a 
lower surface; 

c. an upper movable platen disposed substantially parallel to 
the upper surface of the center platen, and an upper inter 
mediate movable platen disposed between and substan 
tially parallel to the center platen and the upper movable 
platen; the upper movable platens cooperating with the 
center platen to de?ne a pair of upper workspaces for ob 
jects to be pressed; 

d. a lower movable platen disposed substantially parallel to 
the lower surface of the center platen, and a lower inter 
mediate movable platen disposed between and substan 
tially parallel to the center platen and the lower movable 
platen, the lower movable platens cooperating with the 
center platen to de?ne a pair of lower workspaces for ob 
jects to be pressed; 

. means for movably supporting the upper and lower mova 
ble platens from the framework so that the weight of the 
upper movable platen is substantially balanced by the 
weight of the lower movable platen, the support means in 
cluding a ?rst sprocket wheel rotatably mounted above 
the upper movable platen, and a chain engaging the 
sprocket wheel and secured at one end to the upper 
movable platen and at the other end to the lower movable 
platen; 

f. means for movably supporting the upper and lower inter 
mediate movable platens from the framework so that the 
weight of the upper intermediate platen is substantially 
balanced by the weight of the lower intermediate platen, 
the support means including a second sprocket wheel 
rotatably mounted above the upper movable platen such 
that it rotates independently of the ?rst sprocket wheel, 
and a second chain engaging the second sprocket wheel 
and secured at one end to the upper intermediate platen 
and at its other end to the lower intermediate platen; and 
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g. drive means for moving the pair of upper and lower 
movable platens on the one hand and the intermediate 
platens on the other hand toward the center platen in 
sequence to apply substantially the same pressure to the 
objects disposed within the workspaces, irrespective of 
the weight of the movable platens. 

10. The improvement according to claim 8 wherein the 
drive means is adapted to move the upper and lower platens 
away from the center platen after applying pressure to the ob 
jects in the workspaces; and including lifting means secured to 
the upper platen for moving the upper intermediate platen 
away from the center platen as the drive means moves the 
upper platen away from the center platen, 

11. An improved press comprising: 
a. a supporting framework; 
b. a substantially horizontal stationary center platen secured 

to the framework and having an upper surface and a 
lower surface; 

c. an upper movable platen disposed substantially parallel to 
the upper surface of the center platen, the upper platen 
and the center platen cooperating to de?ne an upper 
workspace adapted to receive objects to be pressed; 

d. a lower movable platen disposed substantially parallel to 
the lower surface of the center platen, the lower platen 
and the center platen cooperating to de?ne a lower work 
space adapted to receive objects to be pressed; 

e. platen support means for movably supporting the upper 
and lower platens from the framework so that the weight 
of the upper platen is substantially balanced by the weight 
of the lower platen, the platen support means including a 
?rst sprocket wheel rotatably mounted above the upper 
movable platen, a chain engaging the first sprocket wheel 
and secured at one end to the upper movable platen and 
at the other end at the lower movable platen, a second 
sprocket wheel rotatably mounted above the upper mova 
ble platen and spaced laterally from the ?rst sprocket 
wheel, a chain engaging the second sprocket wheel and 
secured at one end to the upper movable platen and at the 
other end at the lower movable platen, and a substantially 
horizontally disposed endless chain engaged with the first 
and second sprocket wheels; and 

f. drive means for simultaneously forcing the upper platen 
down and the lower platen up toward the center platen to 
apply substantially the same pressure to the objects 
disposed within the workspaces, irrespective of the 
weight of the movable platens, the horizontal endless 
chain being useful in maintaining horizontal alignment of 
the movable platens during operation of the drive means. 

12. An improved press comprising: 
a. a supporting framework having a front side and a rear 

side; 
b. a substantially horizontal stationary center platen secured 

to the framework and having an upper surface and a 
lower surface; 

c. an upper movable platen disposed substantially parallel to 
the upper surface of the center platen, the upper platen 
and the center platen cooperating to de?ne an upper 
workspace adapted to receive objects to be pressed; 

d. a lower movable platen disposed substantially parallel to 
the lower surface of the center platen, the lower platen 
and the center platen cooperating to de?ne a lower work 
space adapted to receive objects to be pressed; 

e, platen support means for movably supporting the. upper 
and lower platens from the framework so that the weight 
of the upper platen is substantially balanced by the weight 
of the lower platen, the platen support means including a 
pair of laterally spaced apart front sprocket wheels on the 
front side of the framework above the upper movable 
platen, a pair of laterally spaced apart rear sprocket 
wheels on the rear side of the framework above the upper 
movable platen; a separate chain engaged with each front 
sprocket wheel and secured at one point to the upper 
movable platen and at another point to the lower movable 
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platen; a separate rear chain engaged with each rear 
sprocket wheel and secured at one point to the upper 
movable platen and at another point to the lower movable 
platen; and 

f. drive means for simultaneously forcing the upper platen 
down and the lower platen up toward the center platen to 
apply substantially the same pressure to the objects 
disposed within the workspaces, irrespective of the 
weight of the movable platens. 

3. The improvement according to claim 12 in which the 
drive means includes a substantially horizontally disposed 
endless chain engaged with the front pair of sprocket wheels, 
and a separate horizontally disposed endless chain engaged 
with the rear pair of sprocket wheels, whereby the horizontal 
endless chains are useful in maintaining horizontal alignment 
of the movable platens during operation of the drive means. 
_ 14. The improvement according to claim 13 in which one 
from sprocket wheel is aligned longitudinally with a respective 
one of the rear sprocket wheels, and the other front sprocket 
wheel is aligned longitudinally with the remaining rear 
sprocket wheel; and including a pair of elongated rotatable 
shafts coupling the aligned pairs of front and rear sprocket 
wheels. 

15. The improvement according to claim 14 including a 
drive motor coupled to at least one of said shafts for rotating 
said shaft and said front and rear sprocket wheels to drive the 
movable platens toward the center platen. 

16. The improvement according to claim 15 including 
hydraulic means secured to the framework and coupled to 
each movable platen, the hydraulic means being operable in 
dependently of the motor for driving the movable platens 
toward the center platen. 

17. An improved press comprising: 
a. a supporting framework; 
b. a substantially horizontal stationary center platen secured 

to the framework and having an upper surface and a 
lower surface; 

c. an upper movable platen disposed substantially parallel to 
the upper surface of the center platen, and an upper inter 
mediate movable platen disposed between and substan 
tially parallel to the center platen and the upper movable 
platen; the upper movable platens cooperating with the 
center platen to de?ne a pair of upper workspaces for ob 
jects to be pressed; 

d. a lower movable platen disposed substantially parallel to 
the lower surface of the center platen, and a lower inter 
mediate movable platen disposed between and substan 
tially parallel to the center platen and the lower movable 
platen, the lower movable platens cooperating with the 
center platen to de?ne a pair of lower workspaces for ob 
jects to be pressed; 

e. platen support means for movably supporting the mova 
ble platens from the framework so that the weight of the 
upper movable platen is substantially balanced by the 
weight of the lower movable platen, and the weight of the 
upper intermediate platen is substantially balanced by the 
weight of the lower intermediate platen; and 
drive means adapted to force the upper and lower mova 
ble platens and the intermediate movable platens toward 
the center platen to apply substantially the same pressure 
to the objects disposed within the workspaces irrespective 
of the weight of the movable platens, the drive means in 
cluding means for permitting the intermediate movable 
platens to move toward and away from the center platen 
independently of the upper and lower movable platens, so 
as to provide enlarged upper and lower workspaces 
within the press. 

18. An improved press comprising: 
a. a supporting framework; 
b. a substantially horizontal stationary center platen secured 

to the framework and having an upper surface and a 
lower surface; 
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14. 
c. an upper movable platen disposed substantially parallel to 

the upper surface of the center platen, and an upper inter 
mediate movable platen disposed between and substan 
tially parallel to the center platen and the upper movable 
platen; the upper movable platens cooperating with the 
center platen to de?ne a pair of upper workspaces for ob 
jects to be pressed; 

d. a lower movable platen disposed substantially parallel to 
the lower surface of the center platen, and a lower inter 
mediate moveable platen disposed between and substan 
tially parallel to the center platen and the lower movable 
platen, the lower movable platens cooperating with the 
center platen to de?ne a pair of lower workspaces for ob 
jects to be pressed; . 
?rst and second support means for movably supporting 
the upper and lower movable platens, and the inter 
mediate movable platens, respectively, from the 
framework so that the weight of the upper movable platen 
is substantially balanced by the weight of the lower 
platen, and the weight of the upper intermediate movable 
platen is substantially balanced by the weight of the lower 
movable intermediate platen; and 

f. adjustable drive means either for forcing the intermediate 
movable platens toward the center platen at the same rate 
of speed as the upper and lower movable platens, or for 
forcing the intermediate movable platens toward the 
center platen at a lower rate of speed than the upper and 
lower movable platens to provide either a two-opening 
press or a four-opening press, respectively, to apply sub 
stantially the same pressure to the objects disposed within 
the openings of the press, irrespective of the weight of the 
movable platens. ' 

19. The improvement according to claim 18 in which the 
?rst platen support means includes a ?rst upper sprocket 
wheel mounted for rotation about the upper movable platen, a 
?rst lower sprocket wheel mounted for rotation below the 
lower movable platen, a ?rst endless chain engaging the ?rst 
sprocket wheels and secured to the upper and lower movable 
platens so that the weight of the ‘upper platen is substantially 
balanced by the weight of the lower platen; and'wherein the 
second platen support means includes a second upper 
sprocket wheel having a diameter less than that of the ?rst 
sprocket wheel, the second upper sprocket wheel being 
adapted to rotate with said ?rst upper sprocket wheel, a 
second lower sprocket wheel having a diameter less than that 
of the ?rst lower sprocket wheel, the second lower sprocket 
wheel being adapted to rotate with said first lower sprocket 
wheel, and a second endless chain engaging the second 
sprocket wheels and secured to the upper and lower inter 
mediate platens so that the weight of the upper intermediate 
platen is substantially balanced by the weight of the lower in< 
termediate platen; and in which vthe adjustable drive means in 
cludes clutch means adapted to adjust the relative rates of 
rotation of the ?rst and second sprocket wheels. 

20. An improved press comprising: 
a. a supporting framework; 
b. a substantially horizontal stationary center platen secured 

to the framework and having an upper surface and a 
lower surface; 

c. an upper movable platen disposed substantially parallel to 
the upper surface of the center platen, and an upper inter 
mediate movable platen disposed between and substan 
tially parallel to the center platen and the upper movable 
platen; the upper movable-platens cooperating with the 
center platen to define a pair of upper workspaces for ob 
jects to be pressed; d. a lower movable platen disposed 
substantially parallel to the lower surface of the center 
platen, and a lower intermediate movable platen disposed 
between and substantially parallel to the center platen 
and the lower movable platen, the lower movable platens 
cooperating with the center platen to de?ne a pair of 
lower workspaces for objects to be pressed; 
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e. means for supporting the upper and lower movable 
platens from the framework, the support means including 
a ?rst upper sprocket wheel mounted for rotation above 
the upper movable platen, a ?rst lower sprocket wheel 
mounted for rotation below the lower movable platen, 
and a ?rst endless chain engaging the ?rst sprocket 
wheels and secured to the upper and lower movable 
platens so that the weight of the upper platen is substan 
tially balanced by the weight of the lower platen; 

f. means for supporting the upper and lower intermediate 
movable platens from the framework, the support means 
including a second upper sprocket wheel having a diame 
ter less than that of the ?rst sprocket wheel and adapted 
to rotate independently of said ?rst sprocket wheel, a 
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16 
second lower sprocket wheel having a diameter less than 
that of the ?rst lower sprocket wheel and adapted to 
rotate independently of said ?rst lower sprocket wheel, 
and a second endless chain engaging the second sprocket 
wheels and secured to the upper and lower intermediate 
movable platens so that the weight of the upper inter 
mediate platen is substantially balanced by the weight of 
the lower intennediate platen; and 

. drive means for forcing the upper and lower movable 
platens and the intermediate platen toward the center 
platen in sequence to apply substantially the same pres 
sure to objects disposed within the workspaces, irrespec 
tive of the weight of the movable platens. 
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