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The present invention relates to piston sealing means 
suitable for use in hydraulic and pneumatic applications, 
and, more particularly, to a new and improved piston cup 
readily mountable to a piston Construction and which, by 
its unique Construction will have an unusually long life, 
exhibit optimum scaling properties, preclude undesired 
seal distortion, seal blowout, and general seal failure dur 
ing operation, and which further may be easily and satis 
factorily installed even through forces of compression 
thereon, due to mounting, may vary widely. 

Accordingly, an object of the present invention is to 
provide a new and improved piston cup useable principally 
in pneumatic and hydraulic context. 
A further object of the invention is to provide a new 

and improved piston cup which is suitably reinforced at 
its base to deter outward radial ?ow of the pisten cup ma 
terial in the presence of high pressure imposition due 
either to operation contexts or to seal mounting. 
A further object of the invention is to provide a new 

and improved piston cup which can be easily fabricated 
in a manner so as not to require conventional, expensive, 
laminate processes. 
A further object of the invention is to provide a method 

of manufacturíng the piston cup of the present invention, 
this with the choice of particular materials constituting the 
piston cup which will be most advantageous in obtaining 
low friction, high pressure seals for pistons. 
A further object of the invention is to provide a piston 

cup wherein conventional mounting techniques may be 
employed in such a manner that the torque loading of the 
compression mount of the piston cup seal does not lie 
within a critical range, thereby insuring that, though high 
torque mounts may indeed be used, ñow of the material or" 
the cup to the outer rim or ?ange thereof will be pre~ 
cluded, thereby preserving the inherent strength of the pis 
ton cup. 
The features of the present invention which are believed 

to be novel are set forth with particularity in the appended 
claims. The present invention, both as to its organization 
and manner of operation, together with further objects 
and advantages thereof, may best be understood by refer 
ence to the following description, taken in connection with 
the accompanying drawings in which: 
FIGURE 1 is a top plan of a piston cup as conternplated 

by the present invention in a preferred embodiment 
thereof. 
FIGURE 2 is a sectional View taken along the line 2-2 

in FIGURE 1. 
FIGURE 3 is an enlarged, fragmentary, sectional detail, 

taken along the line 3-3 in FIGURE 2 indicating the 
composite structure of the piston cup base in the present 
invention. 
FIGURE 4 is a vertical section of a negative mold which 

may be used in practicing the method of manufacture 
employed in the present invention to produce the piston 
cups thereof; 'FIGURE 4, in particular, illustrates the 
initial deposit of a liquid mixture onto the upper surface 
of the mold. 
FIGUR-E S is similar to FIGURE 4 but illustrates initial 

placement of a web material, preferably a cloth Web, over 
the initial layer of the liquid layer previously deposited 
onto the bottom of the mold. 
F?GURE 6 is similar to FIGURES 4 and 5, but illus 

trates, in addition, that after the web material has been 
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placed, a supplemental pouring or deposit of the castable 
liquid substance is introduced into the negative mold and 
the positive mold positioned thereover so as to form the 
complete, piston-cup part. 
-FIGURE 7 is an enlarged fragmentary wertical section 

of a cylinder construction e?nploying a reciprocating piston 
rod and piston which utilizes the piston cup of the present 
invention. 

In FIGURE 1 piston cup lt? includes base 11 and periph 
eral ?ange or lip 1@ integral therewith. The base ll is 
provided with aperture means ?13 which is suitable for 
mounting purposes and which, generally, will be coaxially 
disposed about a portion of the pisten rod utilized in the 
mounting of the piston cup. 
FIGURES 2 and 3 illustrate in cross section the con 

struction of piston cup 410. It will be noted that the base 
11 of piston cup i@ includes, embedded thereín, a rein 
forcing web means ti@ which is preferably disc-con?gured 
and concentric with the aperture i& 
As to materials, the ?'einforcing web means 14 prefer 

ably comprises cotton (luck, canvas, nylon or dacron cloth, 
or other material. Forty-two ounce cotton duck cloth has 
been used with much success. The body of the piston cup 
is shown to comprise a castable plastic material. In this 
area of discussion it is important to point out that while, 
conceivably, there may be some other liquid plastic which 
could perhaps perform the purpose of providing a low 
friction, high pressure piston seal, the inventor has dis 
covered that a highly desirable composition of matter 
which can be used in this regard is his composition com 
prising a castable, liquid polyurethane, with granular tetra 
ñuorethylene resin and granular molybdenum disul?de be 
ing employed as additives and held in suspension therein. 
See the inventofs copending application referenced below. 
Preferably, and as is common practice in curing polyure 
thane, a suitable curative such as caster oil, water, a sub 
stance going under the trade name Moca, or other curative 
is added to the polyurethane preparatory to molding. The 
inclusion of a suitable curative is well established in mak 
ing cast or molded, polyurethane parts. As the inventor's 
copending application, Serial No. 262,183, ?led March 1, 
&963, and entitled “composition of 'Matter Suitable for 
Machinery Packings and the Like" points out, it is pre~ 
ferred that the particle size of the tetra?uorethylene resin 
be of from 4 to 10 microns, with the particle size of the 
molybdenum disul?de being in a range of from 1 to 4 
microns. As to amount, it is preferred that to every 100 
parts by weight of the castable liquid polyurethane, that 
an amount of tetra?uorethylene resin be added within the 
range of 21/2 to 10 parts by weight, with an amount of 
of molybdenum disulñde being within a range of from 
1 to 10 parts by weight. In the above regard, the com 
plete disclosure of the above referenced copending patent 
application is entirely corporated herein by way of refer 
ence, and the material suggested is highly preferred in the 
practice of this invention. 

lt will be noted with reference to FIGURE 2 that while 
the peripheral ñange 12 is laterally or transversely dis- 
posed with reference to base ll., somewhat greater than a 
90 degree relationship is enjoyed between the peripheral 
?ange 12 and base ll. Where the nominal diameter of 
the piston cup (see dimension ND in FIGURE 2) is nomi 
nally equivalent to or slightly less in dimension (as 
shown) than the cylinder bore, of diameter B, within 
which the pisten cup is to be employed, then the outwardly 
?ared character of the piston cup, which is resilient at 
?ange 12, in desirably being greater in ultimate diameter 
than the diameter of the cylinder bore, will accomplish a 
scaling function of a self-loading type. This is particu 
larly true in the case of employing the composition of 
matter suggested, since considerable resilience as to ?ange 
contour is enjoyed and may properly be taken advantage 
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of. In FIGURE 2, accordingly, the dimension B sug 
gests the nominal diameter of the cylinder bore within 
which the piston cup is to be used. 
FIGURES 4, 5, and 6 illustrate the progressive steps 

in the method of forming the piston cup of the present 
invention. FIGURE 4 suggests that, as to making the 
piston cup of the present invention, a negative mold 15 
be ?rst provided. This mold will also generally include 
a positioning pin 16. Upon the provision of the appro 
priate negative mold, a quantity of the liquid mixture 
comprising the liqui?ed castable polyurethane, having 
tetra?uorethylene and molybdenum disui?de additives in 
amounts as above rcferenced, is introduced as a layer 17 
over the bottom surface 18 of mold 15. 
The next step will be to provide and to place a rein 

forcing web means 14 over the layer 17. Subsequently, 
an additional amount 19 of the polyurethane mixture is 
poured into the mold and the positive mold 26 positioned 
over positioning pin 16, with suitable pressure and heat 
being applied the two mold sections so that the part may 
be suitably forme-d and cured, as desired. It is to be 
noted in PIGURE 6 that by the above unique manufac 
turing process the piston cup of the present invention may 
be fabricated. As explained in the aforementioned patent 
application above referenced, the molybdenum disul?de 
and tetrafluorethylene additives in the polyurcthane mix 
ture serve to create a low-friction part, and the poly 
urethane imparts su?icient strength, high abrasion resist 
ance, and flexibility to the part that a long-lasting, high 
pressure seal may be obtained. It must be observed at 
this point that the invention is suitable not only for pneu 
matic and hydraulic work, but may also be used in other 
contexts such as vacuum work, for example. 
FIGURE 7 illustrates a representative installation of 

the piston cup 10. Piston rod 21 is provided with a shoul 
der at 22 against which is seated piston 23. The piston 
23 includes an interior bore 24 and a shouldered recess 25 
which accommodates a sealing O-ring 26. Turned down 
portion 27 of piston rod 21 in FIGURE 7 is threaded at 
23 to accommodate nut 29 which is torque loaded against 
Washer 39. Disposed between Washer 30 and piston 23 
is the piston cup 10 of the present invention. 
FIGURE 7 represents a conventional installation for 

piston cups in general. It is known in the art that two 
!deleterious effects accompany such installation when 
general piston cups are employed. In the ?rst place, over 
?ghtening the nut 29 through excessive torque imposed 
'thereon will cause the base material of a conventíonal 
piston cup to ?ow outwardly so as to weaken the cup and 
distort the seal between the peripheral flange 12 and 
cylinder wall 31. The reinforcement employed in the 
present invention in connection with the web means 14 
prevents such material ?ow, radially outwardly which 
would otherwise carry piston cup material to the periph 
eral ?ange area. Her?ce, workmen need not be overly 
careful about the compression loads which are exerted 
upon the piston cup by the tightening down of nut 29. 
A second ground of failure heretofore encountered in 

'the case of conventional piston cups is that while the O 
ring 26 tends to serve as a seal, extreme hydraulic or pneu 
matic pressures may tend to work around this seal, to 
come into the area of aperture 13 of the piston cup and, 
at this area, to literally blow out the piston cup or at 
least produce a severe distortion at the scaling areas at the 
peripheral wall. This the present invention again avoids 
by use of reinforcing fabric or cloth 14 to prevent and 
thereby deter such “?uid” ?ow of the cup material. It 
has been proven in practice that the present piston cup 
stands up under extremely high pressures, both as to 
torque loading of the nut 29 and as to pneumatic vacuum 
or hydraulic pressures present at area P. This has been 
proven to be a very highly advantageous feature in the 
design of the present piston cup. 
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Though not all conventional piston cups are self load 
ing, it is apparent that the present one is, owing to the 
tapered peripheral ?ange 12 which is seen in FIGURES 
7 and 2. 

It must be understood that it is not necessary and, in 
fact, is undesirable for the web 14 to extend into the 
ílange area at 12, for such would substantially increase 
manufacturing cost and reduce sealing versatility of the 
piston cup. 

It will be understood that the term “cast" shall refer 
not only to conventional casting techniques but also to 
compression molding processes; compression molding is 
much the preferred approach in producing piston cups of 
the present invention, and compression molding has been 
speci?cally referred to herein in the discussion of the 
process of manufacture. 

While particular embodiments of the present invention 
have been shown and described, it will be obvious to those 
skilled in the art that changes and modi?cations may be 
made without departing from this invention in its broader 
aspects, and, therefore, the aim in the appended claims is 
to cover all such changes and modi?cations as fall within 
the true spirit and scope of this invention. 

I claim: 
1. A piston cup including, in combination, a disc-con 

?gured base provided with mounting aperture means; a 
pe?'ipheral ?ange integral with, extending laterally from, 
and circumscribing said base, said base and peripheral 
?ange being integrally cast of a pre~liqui?ed, castable 
plastic material; and ?at, Washer-con?gured, reinforcíng 
web means imbedded solely in said base for impeding 
material ?ow thereat under pressure imposition, 

2. A piston cup including, in combinatíon, a disc-con 
?gured base provided with mounting aperture means; a 
peripheral ?ange integral with, extending laterally from, 
and circumscribing said base, said base and peripheral 
?ange being integrally cast of a pre-liqui?ed, castable, 
low-friction plastic material comprising liquid polyure 
thane, with gra-muar tetra?ucrethylene rc?sin and grnnu 
lar molybdenum disul?de disposed in suspension in said 
polyurethane; and reinforcing cloth web means imbedded 
in said base for impeding material ?ow thereat under 
pressure imposition. 

3. A piston cup including, in combination, a diss-con 
?gured base provided with mounting aperture means; a 
peripheral ?ange integral with, extending laterally from, 
and circumscribing said base, said base and peripheral 
?ange being integrally cast of a pre-liqui?ed, castable, low 
friction plastic material comprising liquid polyurethane, 
with granular tetraíluorethylene resin and granular 
molybdcnum disul?de disposed in suspension in said poly 
urethane; and reinforcing web means imbedded in said 
base for impeding material ?ow thereat under pressure 
imposition. 
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