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A relatively large platen for a press is disclosed suitable 
for use up to temperatures of at least 2,500'F. and up 
to pressures of at ‘least 3,000 per square inch. The 
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HIGH TEMPERATURE PLATENS 

FIELD OF INVENTION 

This invention relates to a platen and, more particu 
larly, to a heated platen of relatively a large size, oper 
ating at a high temperature and pressure. 

BACKGROUND OF THE INVENTION I 

The fact that metals decrease in strength as the tem 
peratures increase is well known. Therefore, platens 
which operate in the range of 2,000° F. are normally 
made of ceramic because most ceramics do not de 
grade at this temperature, while under atmospheric 
conditions, and because ceramic platens are more 
readily fabricated than platens made of refractory met 
als. Up to now the prior art teaches that, to increase the 
temperature of an object or item while under pressure, 
the current should be conducted through the item or 
through a resistor surrounding the item; for example, as 
taught by U.S. Pat. Nos. 2,941,241, 2,941,242, 
2,941,243, and 3,941,244. This method is effective 
when the item is relatively small, since uniformity in 
temperature can be readily achieved in the item. How 
ever, when the item to be heated‘ and pressed is rela 
tively large, for example, requiring platens about 30 by 
48 inches in size, resistance heating around the item is 
out of the question and resistance heating through the 
item is impractical because current will ?ow in the path 
of least resistance. Thereby the item would be inher 
ently non-uniform in temperature. Therefore, the heat 
to the item should be applied by the platens. 

OBJECT OF THE INVENTION 

An object of this invention is to produce high temper 
ature platens capable of being heated to about 2,000° 
F. and of transmitting a unit pressure of about 3,000 
pounds per square inch. 
Another object of this invention is to produce a ce 

ramic platen that can be heated'to about 2,300° F. uni 
formly. . 

Another object of this invention is to produce an effi 
cient ceramic platen with electrical resistance heaters 
embedded therein. 
Another object of this invention is to produce for a 

press a heated ceramic platen that is relatively a good 
heat conductor with a ceramic heat insulator between 
the heated ceramic and the press ram. 
Another object of this invention is to provide a ce 

ramic platen with internal ceramic resistance heaters so 
that the platen is substantially uniformly heated and has 
relatively long operating life. 
These and other objects and features of the invention 

will become more apparent after studying the following 
description of the preferred embodiment of the inven 
tion together with the appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows pictorially a typical press on which the 
novel platens are installed; 
FIG. 2 is a pictoral view with a corner broken away 

of one of the novel platens removed from the press 
shown in FIG. 1; 
FIG. 3 is an exploded pictorial representation of the 

novel platen; 1 

FIG. 4 is an enlarged cross section elevation of the 
novel platen; 
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2 
FIG. 5 shows, schematically, a typical use for the 

novel platen. ' 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring to FIG. 1, a standard 1,000 ton hydraulic 
press is shown. A press of this size is required to de 
velop the necessary 3,000 psi in an area up to 4 square 
feet. However, if a larger area is to be covered by a unit 
pressure of this size, a larger capacity press should be 
used. Conversely, if a smaller area is to be covered by 
the same size unit pressure, a smaller capacity press 
could be used. Then, if the working area becomes ex 
tremely small, platens of the prior art teachings may be 
more advantageous to use in the process. The novel 
platen described and taught herein can be made any 
size by using the well known modular construction 
techniques. The press includes a stationary bed 10 and 
a plurality-of upright posts 11, for example, four which 
supports a hydraulic piston and cylinder assembly 12. 
To the piston of assembly 12 is attached a movable 
head that is guided by posts 11 to move up and down. 
On bed 10 and under the'head 13 are suitably bolted 
heat riser elementsl6 and 17, respectively, which are 
of a standard construction and each made of, for exam 
ple, 2 inches by 1 inch steel plates separated about 5 
inches by l by 5 inch steel bars placed about 5 inches 
center to center and welded to both plates. On each 
one of the riser elements 16 and 17 is bolted a novel 
high temperature platen 18. 
Referring to FIG. 2, the novel platen 18 is shown as 

assembled, while in FIG. 3 the platen is shown in an ex 
ploded view. The platen 18 has a mounting plate 21 
made of, for example, steel, which plate is mounted 
against one of the riser elements 16 and 17. Next to the 
mounting plate is disposed a heat sink 22 constructed 
in a manner that will be described hereinafter. Next to 
the heat sink 22 is placed a heat insulator ceramic sub 
plate 23 made of a good heat insulating ceramic com 
position, for example, consisting primarily of alumina 
and that is about .six inches thick. This is followed by 
a heat conducting‘ ceramic face plate 24 made of, for 
example, nitride bonded silicon carbide about two and 
one half inches thick because silicon carbide has rela 
tively good heat conducting properties for reasons that 
will be explained hereinafter. Around the heat con 
ducting ceramic face plate 24 is disposed the heat insu 
lating ceramic frame 25 made of a ceramic composi 
tion consisting of, for example, alumina and silica 
whose function is to contain the heat and is, therefore, 
approximately three inches wide all around the face 
plate 24. 
To hold the novel platen together, heat insulator ce 

ramic subplate 23 has a plurality of transverse or hori 
zontal bores such as bore 31 shown in FIG. 4 preferably 
extending thereacross from side to side in a shorter di 
mension. These bores 31‘ are, for example, one inch in 
diameter. Communicating with each bore 31 are a plu 
rality of vertical holes 32 extending upward as viewed 
in FIG. 4 toward the cold side of the platen. Vertical 
holes 32 are aligned with holes 33, extending through 
the heat sink 22, and with holes 34 within the mounting 
plate 21. Standard bolts 36 are disposed in respective 
aligned holes 32, 33, and 34 and engage respective 
standard cylindrical barrel nuts 37 within the bores 31. 
Heat conducting ceramic face plate 24 and the ceramic 
frame 25 are held in place by a plurality of brackets 41 
having a suitably disposed bolt eye 42 at one end and 
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at the other end a dowel 43 made of, for example, stain 
less steel one quarter inch in diameter that extends 
through a horizontal hole 44 in frame 25 and into a well 
45 in the ceramic face plate 24 as shown. Through the 
bolt eye 42 are placed bolts 47 that thread into suitable 
bolt holes 48 in the plate 21. The platens are fitted to 
the respective heat riser elements 16 and 17 by suitable 
bolts, not shown, extending through four vertical holes 
50 in plate 21 engaging suitable threaded holes (not 
shown) in the elements 16 and 17. 
Since ceramics that can conduct heat such as silicon 

carbide can also conduct electricity, the ceramic may 
be elevated in temperature by passing current there 
through, resistably heating the ceramic. However, in 
large ceramic pieces like face plate 24 that is, for exam 
ple, 2 ‘A by 30 by 48 inches, the resistivity is not uni 
form and, if one attempts to pass current therethrough 
as suggested by the prior art, the current will be con 
ducted along the path of least resistance. Therefore, 
relatively large platens cannot be uniformly heated in 
that manner. 
Referring to FIG. 4, the ceramic face plate 24 is uni 

formly heated by the heating rods 51, disposed through 
' horizontal passageways 52 through ceramic face plate 
24. These passageways 52 are cylindrical and are dis 
posed midway between the two surfaces of ceramic 
face plate 24. The rods 51 are made of, for example, 
silicon carbide because they have the properties of 
being electrically conducted and do not deteriorate at 
elevated temperatures in the atmosphere. The rods 51 
are, for example, 1A inch in diameter and 42 inches 
long. To prevent electrical contact with the ceramic 
face plate 24, the passageways are made larger, for ex 
ample, % inch in diameter. The rods 51 are prevented 
from sagging and contacting ceramic face plate 24 by 
alumina rings 53 placed around the rods 51 as shown 
in FIG. 4. The rods 51, being longer than the plate is 
wide, protrudes through suitable openings 54 in the ce 
ramic frame 25 which is, as mentioned above, made of 
alumina and silica, therefore, no additional electrical 
insulation is needed between the two. On both ends of 
the rods 54 are bonded suitable electrical contact tabs 
56 as is standard in the art. Current is readily coupled 
through these tabs 56 to the rods 51. The passageways 
52 are placed about 1% inches center to center to 
thereby provide an even temperature on the exposed 
face of the ceramic face plate 24. 
On opposite side of ceramic subplate 23 from the ce 

ramic plate 24 is the heat sink 22 which is made of two 
metal sheets 58 and 59 framed in by suitable peripher 
ally disposed bars 60, in a standard manner, to leave an 
enclosure therebetween through which a cooling ?uid, 
such as water, passes. The water enters through a pipe 
61 (FIG. 3) and exits by a pipe 62 disposed in the bars 
60. To prevent the sheets 58 and 59 from coming to 
gether when force is being applied, suitable spacer 
blocks 63 are disposed therebetween. 
Referring to FIG. 5, one use for the novel platen is 

shown. The platens 18, as shown in FIGS. 2, 3, and 4 
are bolted to the respective heat 'risers l6 and 17. The 
necessary electrical connections are made to the tabs 
56 and the water connections are made to pipes 61 and 
62. On a lower platen 18 is placed a retort 71 which in 
cludes two ?exible stainless steel sheets 72 and 73 
welded around their edges to form a vacuum chamber. 
Therein is disposed the necessary tooling to form a 
sandwich-panel made of a refractory metal such as co 
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lumbium. The panel is comprised'of two sheets 74 and 
75 and bars 76 disposed therebetween and normal to 
the sheets 74 and 75. The necessary supports 77, shown 
schematically, are placed between the sheets 74 and 75 
to prevent the bars 76 from buckling under load. Pres 
sure distribution plates 78 and 79 are placed next to the 
columbium plates 74 and 75, respectively. The sup 
ports 77 and pressure plates 78 and 79 are made of a 
satisfactory refractory metal such as molybdeum which 
has relatively the same coefficient of heat expansion as 
columbium. When pressure is applied and the platens 
are heated, a diffusion bond is formed between the 
edges of the bars 76 and the respective plates 74 and 
75. 
While other modi?cations of this invention and varia 

tions of apparatus have not been described, the inven 
tion is intended to include all such that may be em 
braced in the following claims. 
What is claimed is: 
l. A high temperature platen adapted to be used with 

a press comprising: 
' a face plate of a relatively good heat conducting ce 

ramic having a plurality of bores therein; ' 
a subplate of a relatively good insulating ceramic 
having parallel planar surfaces and disposed adja 
cent said face plate; 

a heat sink disposed adjacent said subplate; 
means for mounting said platen on said press dis 
posed adjacent said heat sink; and 

ceramic resistance heater rods disposed in the bores 
of said face plate supported by insulation supports 
disposed between each of said rods and the wall of 
its respective bore. 

2. The platen of claim 1 wherein: 
said subplate includes at least one first bore disposed 

parallel to its parallel planar surfaces and at least 
one second‘ bore communicating with said first 
bore and opening at one planar surface thereof, 

at least one threaded nut disposed in said ?rst bore, 
and 

at least one bolt extending through said second bore 
and said heat sink and engaging said nutv so that 
said subplate is ?xed to said heat sink. 

3. The platen of claim 2 wherein: 
a mounting plate is disposed between said heat sink 
and said press and is adapted ‘to be removably 
mounted to said press, 

a plurality of brackets disposed around said platen 
and each engaging said mounting plate at one end 
and said face plate at the other end. 

4. The platen of claim 3 wherein: 
a heat insulating frame is disposed around said face 

plate, said frame having means permitting engage 
ment with said brackets. 

5. A high temperature platen adapted to be used with 
a press, said platen comprising: 

a metallic mounting plate adapted to be removably 
mounted to said press, 

a heat sink including two metallic sheets separated by 
peripherally displaced bars to form an enclosure 
therebetween, suitable spacer blocks disposed 
within the enclosure to keep the two apart and 
means for ?owing a cooling liquid through said en 
closure, 

said heat sink being disposed on one side of said 
mounting plate, 
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a subplate made of a heat insulation ceramic and hav 
ing parallel planar surfaces disposed on the other 
side of said heat sink from said mounting plate, 

means for removably joining said mounting plate, 
said heat sink and said subplate together, 

a face plate having a work contacting surface and in 
cluding means for heating disposed next to said 
subplate opposite said heat sink, 

a heat insulating frame disposed around said face 
plate, and 

means for ?xing said frame and said face plate to said 
mounting plate. 

6. The platen of claim 5 wherein: 
said face plate includes a plurality of bores disposed 

parallel to its work contacting surface, 
said means for heating includes electrical resistance 
heater rods disposed in said bores. 

7. The platen of claim 6 wherein: 
said face plate is made of a ceramic having relatively 
good heat conducting characteristics, 

said rods are made of a ceramic having relatively‘ 
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6 
good electrical conductivity characteristics, 

electrical insulation supports are disposed between 
said rods and the wall of said bores in said face 
plate, and 

said subplate has opposite parallel planar surfaces 
and is made of a ceramic having relatively good 
heat insulation characteristics. 

8. The platen of claim 7 wherein said mounting 
means includes: 

said subplate includes at least one ?rst bore disposed 
parallel to its parallel planar surfaces and at least 
one second bore communicating with said ?rst 
bore and opening at one planar surface thereof, 

at least one threaded nut disposed in said ?rst bore, 
and 

at least one bolt extending through said second bore, 
said heat sink and said mounting plate for engaging 
said nut so that said subplate is ?xed to said heat 
sink and said mounting plate. 
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