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ABSTRACT OF THE DISCLOSURE 
A pneumatic press comprising a cylinder having an 

upwardly open outer wall, an inner guide tube, and a 
connecting base plate, said inner tube being formed with 
a plurality of longitudinal slots. A yoke is disposed in 
said inner tube. A ram is carried by said yoke and there 
is a top closure for said inner tube formed with an aper 
ture embracing said ram. A pneumatic piston is disposed 
about said inner tube and a return spring is disposed 
between the piston and top closure. The top closure pro 
vides an abutment to limit piston travel. A plurality of 
studs extend from said yoke through said slots and into 
said piston and retain the yoke in reciprocable relation 
ship in said inner tube to the length of said slots. The 
piston is of relatively smaller diameter than said outer 
cylinder wall and includes a base flange extending to said 
outer wall. Means are provided for controllably intro 
ducing compressed air to and between said flange and 
said cylinder base plate, and for exhausting said air 
therefrom. The press further includes a mold cylinder 
and cap for the cylinder carried by said top closure and 
receives a head secured to said ram. Heater means is dis 
posable about said cylinder for curing thermosetting resin 
or thermoplastic materials disposed within said mold 
cylinder. 

This invention relates to a novel pneumatic press com 
prising a cylinder and piston ending in a ram going to a 
mold and is characterized by an open-ended air cylinder 
as distinguished from prior constructions wherein the 
piston moved in a completely closed cylinder and the 
stem was guided through the top of the piston. In the 
present invention, the top, and one-half of the piston 
of the former construction is now eliminated to present 
as a whole a novel and economical construction. 

In general, the present invention comprises a cylinder 
having an upwardly open outer wall and an inner guide 
tube, the tube being connected by means of a base. The 
inner tube is formed with a plurality of longitudinal slots 
and a vertically reciprocable yoke is disposed in said 
inner tube. A ram is carried by said yoke and there is a 
top closure for said inner tube formed with an aperture 
embracing said ram. A pneumatic piston of relatively 
Smaller diameter than said outer cylinder wall is dis 
posed about said inner guide tube, and a return spring is 
disposed between the piston and the top closure. Means 
are provided for controllably introducing compressed air 
to and between said flange and said cylinder base plate 
and for exhausting the air therefrom. The top closure pro 
vides an abutment to limit piston travel. A plurality of 
studs extend from the yoke through the slots in the inner 
guide tube and into the piston thereby retaining the yoke 
in reciprocable relationship in said inner guide tube to 
the length of the slots. 
The press further comprises a mold cylinder and clo 

Sure cap therefor carried by the top closure and receives a 
head secured to the ram whereon there can be deposited a 
charge of thermosetting or thermoplastic materials and an 
item to be embedded therein. There is further provided a 
heater means disposed about said mold cylinder for cur 
ing the thermosetting resin or heating thermoplastic mate 
rials disposed within the mold cylinder and for perma 

O 

15 

20 

25 

30 

35 

40 

45 

50 

60 

65 

70 

3,534,441 
Patented Oct. 20, 1970 

2 
nently embedding the article in the thermosetting resin or 
thermoplastic materials which may then be used for such 
purposes as metallurgical polishing. 
The objects and advantages of the present invention, 

its details of construction, arrangement of parts and 
economies thereof will be further apparent from a con 
sideration of the following specification and accompany 
ing drawings, wherein: 

FIG. 1 is a vertical sectional view of the press of the 
present invention. 

FIG. 2 is a fragmentary vertical section of the press 
of the present invention with the mold cylinder and cap 
secured thereto, and with the ram and its head in raised 
molding position and showing disposed therein a charge 
of thermosetting resin or thermoplastic materials and an 
article to be embedded therein. 

FIG. 3 is a schematic drawing of air control means 
together with a vertical sectional view of the press of the 
present invention. 

Referring to the drawings, the reference numeral 10 
illustrates a housing within which there is contained the 
press of the present invention comprising an upwardly 
open outer cylinder wall 11 and an inner guide tube 12 
and a connecting base plate 13. The inner guide tube 12 
is formed with a plurality of longitudinal slots 14, which 
are desirably three in number and disposed 120 apart. A. 
yoke 15 is disposed in the tube 12 and a ram 16 S Cas 
fied on the yoke. A top closure for the inner guide tube 
12 in the form of an annular nut 17 is provided in 
threaded engagement with the tube 12 so as to recey 
therethrough the ram 16 through a suitable seal or dirt 
shield 18. 

Secured over the nut 17 is the annular internally 
threaded mounting plate 19 secured thereto as by means 
of the bolts 20. This mounting plate 19 receives the mold 
cylinder 21, the latter being threaded at its upper end to 
receive the closure cap 22 as shown in FIG.2. The up 
per end of the ram 16 is provided with a head 23 om 
which, when the cap 22 is separated, there can be de 
posited a metallic sample 24 which it is desired to. metal 
lurgically polish, and for this purpose there is disposed 
thereover a charge of the thermosetting resin or thermo 
plastic material 25 which is cured about the specimen 24 
when the ram 16 is elevated and disposed in pressure 
engagement with the cap 22 and heat cured by means of 
the annular heating element 26 which is disposed about 
the mold cylinder 21. 

Disposed about the inner guide tube 12, is the piston 
27 which is of relatively smaller diameter than the outer 
cylinder wall 11 and relatively shorter than the length 
of inner cylinder 12. Disposed in the outer wall of inner 
guide tube 12 and between it and the piston 27 is the 
O-ring 28. The piston 27 is provided with an annular 
base portion 29 which extends to the wall 11 and is 
provided thereat with O-ring 30. 

Disposed about piston 27 and between its annular base 
flange 29 and nut 17 is the return spring 31. 
The yoke 15 which reciprocates within the inner tube 

12 is provided with a plurality of mold studs 32, one ex 
tending into each of the slots 14. 

FIG. 1 shows the ram and piston at their lowest posi 
tions and in which position the piston is adapted to be 
elevated and carry the ram by means of the load studs 
engaged to the yoke 15 by introducing compressed air 
through the conduit 33 and orifice 44 which then enters 
between the base 13 and the annular flange 29 of the pis 
ton 27 to raise the piston against the pressure of spring 
31 thereby elevating ram 16 and its head 23 so that it 
can mold the thermosetting or thermoplastic materials 25 
about the sample 24 after the cap 22 is in place as shown 
in FIG. 2 wherein the ram is in partly raised position. 
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The diagrammatic arrangement of FIG. 3 shows con 
trol means for admission and exhaust of air comprising a 
compressed air supply 34, pressure regulator 35, the 
three-way normally closed solenoid valve 36, and the 
exhaust muffler 37, and a two-way normally open Solenoid 
valve 38 provided with an exhaust muffler 40, and gauge 
39 in the line 33 between the three-way normally closed 
solenoid valve and the inlet and outlet to the piston. 27. 

FIG. 1 shows the three-way solenoid valve 36 but 
does not show the normally open two-way solenoid valve, 
the only purpose of this valve being to cut the length of 
time required to return the ram to its lowest position. 

Thus, in operation the three-way normally closed sole 
noid valve 36 is energized and its ports 41 and 42 are 
opened with exhaust port 43 closed. Simultaneously, the 
two-way normally open solenoid valve 38 is energized 
and closed. Air commences flowing from compressor 34 
through regulator 35 and through ports 41 and 42 of 
solenoid valve 36 and enters the expansion chamber dis 
posed between plate 13 and annular flange 29. As air pres 
sure in this area increases, the piston 27 guided by inner 
tube 12 moves upward and compresses return spring 31. 
The upward force and motion of piston 27 is transferred 
to load studs 32 which pass through slots 14 in the inner 
tube 12, these load studs being free to move longitudinal 
ly the length of the slots 14. 
The yoke 15 carries the ram extension 16 and head 

23 which delivers force to the contents of the mold cyl 
inder 21. The top nut 17 limits travel of the piston 27 
and acts as an upper stop, this top nut 17 also acting 
as a fixed retainer for the spring 31, the top nut 17 also 
acting as a platform for mounting the mold cylinder 
adapter 19. 
When electric current is shut off or broken, the three 

way valve 36 is deenergized and port 41 closes off the 
air supply and ports 42 and 43 open. The air under 
compression in the expansion chamber formed between 
the flange 29 and plate 13 exits through orifice 44 in 
base plate 13 from whence it entered. The air passes 
back through port 42 of solenoid valve 36 and leaves 
the solenoid 36 at port 43. The air exhausts to the 
atmosphere through muffler 37 and through the annular 
opening 45. 

Simultaneously, when deemergized the two-way solenoid 
valve 38 returns to its normally open position thus help 
ing solenoid 36 exhaust a portion of the air in the ex 
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pansion chamber beneath the piston flange 29. When 
the air pressure in this expansion area below piston flange 
plate 29 drops from approximately 80 pounds per square 
inch to approximately 8 pounds per square inch, return 
Spring 31 commences moving piston 27 to its lowest posi 
tion, the piston pulling with it through slots 14 the load 
studs 32, yoke 15 and the ram extension 16, the piston 
27 stopping against the base plate. 

I claim: 
1. In a pneumatic press, a cylinder comprising an up 

wardly open outer wall, an inner guide tube, and a con 
necting base plate, said inner tube being formed with a 
plurality of longitudinal slots, a yoke disposed in said 
inner tube, a ram carried by said yoke, a top closure for 
said inner tube formed with an aperture embracing said 
ram, a pneumatic piston disposed about said inner tube, 
and return spring means disposed between said piston 
and said top closure, said top closure providing an abut 
ment to limit piston travel, and a plurality of studs ex 
tending from said yoke through said slots and into said 
piston and retaining said yoke in reciprocable relationship 
in said inner tube to the length of said slots. 

2. The pneumatic press of claim 1 wherein said piston 
is of relatively smaller diameter than said outer cylinder 
Wall and includes a base flange extending to said outer 
Wall, and means for controllably introducing compressed 
air to and between said flange and said cylinder base 
plate, and for exhausting said air therefrom. 

3. The pneumatic press of claim 1, further including 
a mold cylinder and cap therefor carried by said top 
closure and receiving a head Secured to said ram, and 
heater means disposable about said cylinder for curing 
thermosetting resin or heating theermoplastic material 
disposed within said mold cylinder. 
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