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(57) ABSTRACT 
A press device having an extended press nip for pressing a 
running paper or paperboard Web, comprising a carrier 
supporting a press shoe via a plurality of loading cylinders, 
out of Which at least a feW comprise a ?rst cylinder member 
having a ?rst end attached to or integrated in the press shoe, 
and a second cylinder member having a second end attached 
to or integrated in the carrier. The ?rst and the second 
cylinder members are slidably coupled to each other by a 
coupling member, Wherein the coupling member and the 
?rst cylinder member are displaceable in relation to each 
other With a ?rst length of stroke, While the coupling 
member and the second cylinder member are displaceable in 
relation to each other With a second length of stroke. The 
coupling member is designed so that the ?rst length of stroke 
runs closer to the carrier than the second length of stroke. 
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PRESS DEVICE HAVING AN EXTENDED NIP FOR 
PRESSING A RUNNING PAPER OR PAPERBOARD 

WEB 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] The present application claims the bene?t of the 
?ling date of US. Provisional Patent Application No. 
60/184,360, ?led Feb. 23, 2000. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a press device 
having an eXtended nip intended for pressing a running 
paper or paperboard Web. More speci?cally, the invention 
relates to a shoe press having a support that supports a press 
shoe adjacent to a counter roll or another backing member 
in such a Way that the press shoe and the backing member 
form an eXtended nip therebetWeen, and having a hydraulic 
or pneumatic arrangement for urging the press shoe toWard 
the backing member in order to apply pressure on the Web 
passing through the nip. 

[0003] The press device according to the invention par 
ticularly advantageously can be utiliZed for Wet-pressing of 
moist paper or paperboard Webs, but also for calendering or 
other ?nishing of dried paper or paperboard. The press 
device according to the invention can also be utiliZed for 
?ber Webs other than paper and paperboard. 

BACKGROUND OF THE INVENTION 

[0004] Shoe press devices having an eXtended nip have 
been employed for many years When manufacturing differ 
ent paper and paperboard grades, primarily for Wet-pressing 
in order to increase the dryness of the Web, but also for 
calendering and other ?nishing in order to improve surface 
properties or other physical properties of the Web. 

[0005] As a result of their longer nips, shoe press devices 
provide a number of advantages in comparison to conven 
tional roll presses, such as a higher dryness at the same nip 
pressure, or the ability to press at a loWer at nip pressure 
While maintaining the same dryness, Which is more gentle to 
the sheet. 

[0006] Us. Pat. No. 4,917,768 discloses a shoe press 
device in Which the press shoe is supported via tubular 
sleeves rigidly af?Xed to and spaced apart on a support in a 
direction across the machine direction. The sleeves are 
received in cylindrical recesses in the press shoe in order to 
alloW the press shoe to move toWard or aWay from a counter 
roll such that the nip pressure can be varied. The disclosed 
shoe press comprises hydraulic jacks upstream and doWn 
stream of the sleeves for forcing the press shoe against the 
counter roll and for pivoting the shoe about an aXis that 
eXtends in the cross-machine direction in order to vary the 
nip pressure in the machine direction. The sleeves ?t some 
What loosely in the recesses in the shoe, and a resilient seal 
encircles each sleeve for sealing the interface betWeen the 
sleeve and the recess. Accordingly, the press shoe of the shoe 
press disclosed in US. Pat. No. 4,917,768 is capable of 
pivoting relative to the support for varying the nip pressure 
in the machine direction. 

[0007] HoWever, it has been found that such shoe presses 
can be associated With certain problems. One such problem 
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originates from the thermal eXpansion of the press shoe, 
Which is a result of the heat generated by friction against the 
belt that runs over the press shoe and carries the paper or 
paperboard Web through the press and by the hot hydraulic 
?uid that for different reasons is circulated through the shoe. 
The thermal eXpansion of the press shoe results in an 
elongation of the shoe in the cross-machine direction, Which 
creates bending tensions in the support and hydraulic 
arrangement of the press shoe, Which of course is undesir 
able. 

[0008] In EP 0 933 471, corresponding to Us. Pat. No. 
6,083,352, the disclosure of Which is incorporated herein by 
reference, a shoe press is disclosed that reduces the problems 
originating from the thermal eXpansion of the press shoe, 
since it has the ability to tolerate relatively large elongations 
of the press shoe across the machine direction, and also other 
deformations of the press shoe. The disclosed shoe press 
comprises a press shoe extending in the cross-machine 
direction along the entire Width of a Web running through the 
press, and a plurality of articulated hydraulic loading cyl 
inders supported by a support and spaced apart along the 
shoe. The loading cylinders de?ne Working chambers that 
are pressuriZable by hydraulic ?uid, so as to enable the 
cylinders to urge the press shoe aWay from the support and 
toWard a counter roll or other backing member for applying 
pressure to the Web being carried through the nip de?ned 
betWeen the shoe and the backing member. Each loading 
cylinder comprises a piston member disposed Within a 
cylinder member. Either the piston or the cylinder comprises 
a tWo-part member having a ?rst member ?Xed relative the 
press shoe and a second member ?Xed relative to the 
support, While the remaining piston or cylinder comprises a 
coupler. 
[0009] In a preferred embodiment of the shoe press 
according to EP 0 933 471, the tWo-part member consists of 
?rst and second cylinders, While the coupler comprises a 
piston that is slidably received in the tWo cylinders. In an 
alternative preferred embodiment the tWo-part member 
instead comprises ?rst and second pistons, While the coupler 
comprises a cylinder that surrounds both pistons. 

[0010] The coupler of the shoe press disclosed in EP 0 933 
471 sealingly engages at least one of the members, so that 
the ?rst member is urged aWay from the second member in 
a loading direction When pressuriZing the Working chamber 
to cause the press shoe to be urged toWards the backing 
member. In order to enable the loading cylinders to accom 
modate elongation of the press shoe across the machine 
direction, each coupler engages the respective ?rst and 
second members at seals that enable the coupler to pivot 
relative to the ?rst and second members about aXes parallel 
to the machine direction. Accordingly, the press shoe is free 
to eXpand thermally in the cross-machine direction Without 
causing bending of any piston and/or cylinder members of 
the loading cylinders. 

[0011] Since the press shoe of the shoe press disclosed in 
EP 0 933 471 also can move or be tilted in the machine 
direction in relation to the carrier, the shoe press comprises 
a stopping member that restricts the movement of the shoe 
forWards in the machine direction. 

[0012] Accordingly, the loading cylinders of the above 
described types of shoe press devices have piston and 
cylinder members that can be tilted in relation to each other 
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and/or in relation to the press shoe in order to accommodate 
movements of the press shoe in relation to the carrier across 
the machine direction, and also in the machine direction. 
Even if such tilting is necessary, in reality it is undesired 
since it can result in elastic seals of the loading cylinders 
being subjected to large stresses, or in very large forces 
being directed against the guiding or stopping means that in 
accordance With the present techniques are necessary for 
ensuring that the press force exercised by the press shoe is 
directed in the intended direction toWards the counter mem 
ber When lengthening the loading cylinders. Therefore, it 
Would be advantageous to provide a press device having 
loading cylinders that alloW skeWness betWeen the relatively 
slidable cylinder members included in the loading cylinder 
When necessary, but that otherWise counteract such skeW 
ness. 

SUMMARY OF THE INVENTION 

[0013] Accordingly, the present invention seeks to provide 
a press device having an extended nip for pressing a running 
paper or paperboard Web, in Which device the loading 
cylinders When necessary alloW but otherWise counteract 
skeWness betWeen the relatively slidable cylinder members, 
and Which ensures that the lengthening force of the loading 
cylinders in all circumstances are directed in the intended 
direction, in order to thereby minimiZe the stresses acting on 
the elastic seals of the loading cylinders and the forces that 
during the pressing may come to be directed toWards guid 
ing or stopping means for the press shoe of the press device. 

[0014] In accordance With the invention, a press device 
comprises a press shoe extending across the machine direc 
tion and arranged for forming an extended nip in coopera 
tion With a counter member for passage of the Web during 
the pressing. The press device further comprises a carrier 
supporting the press shoe such that the press shoe is dis 
placeable toWard and aWay from the counter member by a 
plurality of loading cylinders spaced apart along the press 
shoe for enabling application of pressure onto the Web 
during the pressing. At least a feW of the loading cylinders 
comprise a ?rst cylinder member having a ?rst end attached 
to or integrated in the press shoe, and a second cylinder 
member having a second end attached to or integrated in the 
carrier. The ?rst and the second cylinder member are slid 
ably coupled to each other by a generally tubular coupling 
member. The coupling member has a ?rst portion that 
slidably engages the ?rst cylinder member and is displace 
able over a ?rst length of stroke L1 relative to the ?rst 
cylinder member, and a second portion that slidably engages 
the second cylinder member and is displaceable over a 
second length of stroke L2 relative to the second cylinder 
member. The ?rst portion of the coupling member is closer 
to the carrier than is the second portion of the coupling 
member. 

[0015] In another aspect of the invention, a ?rst seal is 
disposed betWeen the coupling member and the ?rst cylinder 
member for sealing the connection therebetWeen, and a 
second seal is disposed betWeen the coupling member and 
the second cylinder member for sealing the connection 
therebetWeen, such that a sealed Working chamber is formed 
in the loading cylinder. Lateral displacement of the press 
shoe relative to the carrier exerts a moment on the coupling 
member causing the coupling member to pivot about a 
central axis of the second cylinder member, and the cylinder 
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members and coupling member are arranged such that said 
pivoting of the coupling member exposes surfaces of the 
coupling member to ?uid pressure in the Working chamber 
and said surfaces are located such that the ?uid pressure 
acting on said surfaces generates a moment on the coupling 
member in a direction opposite to that exerted by the 
displacement of the press shoe. Accordingly, the coupling 
member tends to be restored toWard its original undisplaced 
position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] In the folloWing, the invention Will be described in 
greater detail With reference to the attached draWings, in 
Which: 

[0017] FIG. 1A shoWs a schematic sectional vieW, seen in 
the machine direction, of a loading cylinder of a press device 
having an extended nip according to a preferred embodiment 
of the invention, Without any skeWness betWeen the cylinder 
members, 
[0018] FIG. 1B shoWs the loading cylinder in FIG. 1A, 
but When the press shoe has been displaced or has moved in 
relation to the carrier so that the cylinder members have been 
tilted in relation to each other, 

[0019] FIG. 2A shoWs a schematic sectional vieW, seen in 
the machine direction, of loading cylinder of a press device 
having an extended nip according to another advantageous 
embodiment of the invention, Without any skeWness 
betWeen the cylinder members, and 

[0020] FIG. 2B shoWs the loading cylinder in FIG. 2A but 
When the press shoe has been displaced or has moved in 
relation to the carrier so that the cylinder members have been 
tilted in relation to each other. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0021] The present invention noW Will be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which preferred embodiments of the invention are 
shoWn. This invention may, hoWever, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure Will be thorough and com 
plete, and Will fully convey the scope of the invention to 
those skilled in the art. Like numbers refer to like elements 
throughout. 
[0022] The attached FIGS. 1A and 1B shoW tWo different 
schematic sectional vieWs seen in the machine direction, i.e. 
across the cross-direction CD indicated in the Figures, of a 
loading cylinder of a press device having an extended nip 
according to a preferred embodiment of the invention With 
out, and With, skeWness betWeen the cylinder members. 

[0023] FIGS. 2A and 2B shoW corresponding vieWs as in 
FIGS. 1A and 1B, but of a press device having an extended 
nip according to another advantageous embodiment of the 
invention. 

[0024] Accordingly, FIGS. 1A - 2B shoW tWo different 
designs of loading cylinders included in the press device 
according to the invention, Which is intended for pressing a 
running paper or paperboard Web. The remaining compo 
nents of the press device according to the invention can be 
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of types that are previously known per se, for example those 
that are disclosed in the above-mentioned EP 0 933 471. 

[0025] NoW referring to FIGS. 1A and 2A, the press 
device according to the invention comprises a press shoe 
101; 201, aligned across the machine direction, of Which 
only a minor portion is visible in the draWings. The press 
shoe is arranged for forming an extended nip (not shoWn), 
in cooperation With a counter member (not shoWn in the 
draWings), for passage of the Web (not shoWn) during the 
pressing. 

[0026] The press device according to the invention further 
comprises a carrier 102; 202 supporting the press shoe 101; 
201 such that the press shoe is displaceable toWard and aWay 
from the counter member via a plurality of loading cylinders 
103; 203 spaced apart along the press shoe 101; 201 for 
enabling application of pressure onto the Web during the 
pressing. At least a feW of the loading cylinders 103; 203 
comprise a ?rst cylinder member 104; 204 having a ?rst end 
105; 205 attached to or integrated in the press shoe 101; 201, 
and a second cylinder member 106; 206 having a second end 
107; 207 attached to or integrated in the carrier 102; 202. 
The ?rst 104; 204 and second 106; 206 cylinder members 
are slidably coupled to each other by a generally tubular 
coupling member 108; 208, Wherein the coupling member 
108; 208 and the ?rst cylinder member 104; 204 are dis 
placeable in relation to each other With a ?rst length of 
stroke L1, While the coupling member 108; 208 and the 
second cylinder member 106; 206 are displaceable in rela 
tion to each other With a second length of stroke L2. 

[0027] Thereby, according to the invention and the pre 
ferred embodiment, the coupling member 108; 208 is 
designed so that the ?rst length of stroke L1 runs closer to 
the carrier 102; 202 than the second length of stroke L2. As 
a consequence, the loading cylinders in accordance With the 
invention have “self-centering properties”, i.e., When the 
cylinder members 104, 106; 204, 206, Which are slidable in 
relation to each other, are tilted in relation to each other they 
Will strive to return to their natural “position of rest” Where 
no skeWness occurs. The function of a loading cylinder 
included in the arrangement according to the invention can 
be compared to the function of a cardan joint axle suspended 
vertically from its upper end. In case the loWer end of the 
cardan axle is displaced laterally, it Will strive back toWards 
the vertical position, in a Way that on the Whole can be 
compared to the self-centering properties of the loading 
cylinders included in the arrangement according to the 
invention. 

[0028] In one advantageous embodiment, one or several 
stopping means 109, 110, 111; 209, 210, 211 are arranged on 
the ?rst cylinder member 104; 204 and/or on the coupling 
member 108; 208 in order to restrict the ?rst length of stroke 
L1. In another embodiment, one or several stopping means 
112, 113; 212, 213 are arranged on the coupling member 
108; 208 and/or on the second cylinder member 106; 206 in 
order to restrict the second length of stroke L2. 

[0029] In the folloWing, referring to FIGS. 1B and 2B, the 
“self-centering” properties of a loading cylinder included in 
a press device according to an advantageous embodiment of 
the invention Will be explained in greater detail. 

[0030] The self-centering properties exhibited by the load 
ing cylinder 103‘; 203‘ of the press device according to the 
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invention can be explained in the folloWing Way. In case the 
coupling member 108‘; 208‘ is tilted, surfaces X, X‘, Y, Y‘, 
Z, Z‘, W, W‘ Will be covered/exposed, Which Will in?uence 
the equilibrium of forces. Starting from FIG. 1B, it can be 
established that When the ?rst cylinder member 104‘ is 
displaced to the right in the Figure (With a displacement of 
its central axis C1 a distance D), a moment is exerted on the 
coupling member 108‘ in a counter clockWise direction and 
hence the coupling member 108‘ Will pivot in the counter 
clockWise direction (illustrated by the angle 0t betWeen the 
central axes C2 and C3 of the second cylinder member 106 
and coupling member 108‘, respectively). Accordingly, ?uid 
pressure on the surface X exposed Within the Working 
chamber 116‘ Will generate a force on the coupling member 
108‘ directed to the left in the Figure so as to produce a 
clockWise moment on the coupling member 108‘ tending to 
restore the coupling member to its original undisplaced 
position. The coupling member in turn Will tend to urge the 
?rst cylinder member 104‘ back toWard its original undis 
placed position. 

[0031] To sum up, a relative displacement betWeen the 
?rst 104‘ and second cylinder members 106 of the loading 
cylinder 103‘ according to the invention cannot be achieved 
Without performing a Work. 

[0032] Accordingly, in one advantageous embodiment of 
the invention, particularly illustrated by FIGS. 1B and 2B, 
the coupling member 108‘; 208‘ slidably couples the ?rst 
cylinder member 104‘; 204‘ and the second cylinder member 
106; 206 to each other in a sealed Way by means of 
contacting seals 114‘, 115‘; 214‘, 215‘ in order to form at least 
one Working chamber 116‘; 216‘ Within Which the pressure 
of a pressuriZing medium can be reduced in order to generate 
a shortening or increased in order to generate a lengthening 
of the loading cylinder 103‘; 203‘. In this embodiment, at 
least one ?rst seal 114; 214‘ bears against the ?rst cylinder 
member 104‘; 204‘ and the coupling member 108‘; 208‘ 
While at least one second seal 115‘; 215‘ bears against the 
coupling member 108‘; 208‘ and the second cylinder mem 
ber 106; 206. The cylinder members 104‘; 106; 204‘, 206, the 
coupling member 108‘; 208‘ and the seals 114‘, 115‘; 214‘, 
215‘ are arranged in such a Way that, in case of a displace 
ment of the press shoe, the ?rst cylinder member 104‘; 204‘ 
is displaced in a direction in relation to the second cylinder 
member 106; 206, While a central axis C3 of the coupling 
member 108‘; 208‘ is tilted in relation to a central axis C2 of 
the second cylinder member 106; 206, Wherein the pressure 
acting on surfaces X; Z exposed Within the Working chamber 
116‘; 216‘ generates a moment on the coupling member 108‘; 
208‘ in a direction opposite to the tilting of the coupling 
member, Which in turn urges the ?rst cylinder member back 
toWards its undisplaced position. 

[0033] In still another advantageous embodiment, particu 
larly illustrated by FIG. 1B, the ?rst seal 114‘ is constituted 
of a seal ring inserted into a groove extending along an outer 
circumference of the ?rst cylinder member 104‘, While the 
second seal 115‘ is constituted of a seal ring inserted into a 
groove extending along an inner “circumference” of the 
second cylinder member 106. 

[0034] In another advantageous embodiment, particularly 
illustrated by FIG. 2B, the ?rst seal 214‘ comprises a seal 
ring retained in a groove extending along an inner circum 
ference of the coupling member 208‘, While the second seal 
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215‘ comprises a seal ring retained in a groove extending 
along an outer circumference of the coupling member 208‘. 

[0035] The above-mentioned counter member (not shoWn 
in the drawings) of the press device according to the 
invention is particularly advantageously a rotatable counter 
roll, Wherein a ?exible belt (not shoWn), preferably in the 
form of a sleeve, is arranged in an endless loop for travelling 
betWeen the press shoe 101, 101‘; 201, 201‘ and the paper or 
paperboard Web (not shoWn) during the pressing. 
[0036] The press device according to the invention is 
preferably intended for Wet pressing or for calendering of a 
paper or paperboard Web. 

[0037] The present invention should by no means be 
regarded as being limited to What has been disclosed herein 
in connection With the different embodiments, or to What is 
shoWn in the accompanying draWings, but the scope of the 
invention is de?ned by the folloWing claims. 

[0038] As has become evident from the foregoing, 
mechanical and hydraulic, or optionally pneumatic, compo 
nents included in the shoe press device according to the 
invention have not been described in any greater detail 
herein, since such components should be Well knoWn to the 
skilled person and also are described and illustrated in the 
above-mentioned EP 0 933 471. 

[0039] Within the scope of the invention, it is conceivable 
that either the ?rst or the second cylinder member can be a 
substantially solid piston While the coupling member has the 
shape of a sleeve. Alternatively, the ?rst and second cylinder 
members and the coupling member all can have the shape of 
a sleeve. It should also be apparent that the loading cylinders 
shoWn in the Figures can be used in an inverted orientation 
such that reference numeral 102 can be regarded as the press 
shoe and reference numeral 101 can be regarded as the 
carrier, and the functioning of the loading cylinder Will be 
identical to What has been described above. In this case, 
reference numeral 106 Would comprise the ?rst cylinder 
member and reference numeral 104 Would comprise the 
second cylinder member Within the meaning of the forego 
ing description and the folloWing claims. 

[0040] Furthermore, it should be noted that the paper or 
paperboard Web during the pressing preferably is carried 
through the press nip of the press device according to the 
invention by one or several pieces of Water-receiving 
machine clothing, such as one or several press felts (not 

shoWn). 
What is claimed is: 

1. A press device for pressing a traveling ?brous Web, 
comprising: 

a press shoe extending in a cross-machine direction; 

a counter member arranged so as to form an extended nip 
With the press shoe for passage of the Web there 
through; 

a carrier supporting the press shoe such that the press shoe 
is movable toWard and aWay from the counter member; 

a plurality of loading cylinders arranged betWeen the 
carrier and the press shoe and spaced apart along the 
press shoe, the loading cylinders being operable by 
application of ?uid pressure to urge the press shoe 
toWard the counter member to press the Web in the nip, 
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Wherein at least some of the loading cylinders comprise 
a ?rst cylinder member ?xed on the press shoe and 
extending toWard the carrier, a second cylinder member 
?xed on the carrier and extending toWard the press 
shoe, and a generally tubular coupling member that 
slidably couples the ?rst cylinder member With the 
second cylinder member, the coupling member having 
a ?rst portion that slidably engages the ?rst cylinder 
member and is displaceable over a ?rst length of stroke 
L1 relative to the ?rst cylinder member, the coupling 
member having a second portion that slidably engages 
the second cylinder member and is displaceable over a 
second length of stroke L2 relative to the second 
cylinder member, and Wherein the ?rst portion of the 
coupling member is closer to the carrier than is the 
second portion of the coupling member. 

2. The press device of claim 1, Wherein the coupling 
member receives the ?rst cylinder member inside the cou 
pling member, and the second cylinder member is generally 
tubular and receives the coupling member inside the second 
cylinder member. 

3. The press device of claim 1, further comprising at least 
one stopping member arranged on at least one of the ?rst 
cylinder member and the coupling member for limiting the 
?rst length of stroke L1. 

4. The press device of claim 1, further comprising at least 
one stopping member arranged on at least one of the second 
cylinder member and the coupling member for limiting the 
second length of stroke L2. 

5. The press device of claim 1, further comprising a ?rst 
seal disposed betWeen the ?rst portion of the coupling 
member and the ?rst cylinder member and a second seal 
disposed betWeen the second portion of the coupling mem 
ber and the second cylinder member such that a sealed 
Working chamber is de?ned in the loading cylinder, increase 
of ?uid pressure Within the Working chamber causing a 
lengthening of the loading cylinder. 

6. A press device for pressing a traveling ?brous Web, 
comprising: 

a press shoe extending in a cross-machine direction; 

a counter member arranged so as to form an extended nip 
With the press shoe for passage of the Web there 
through; 

a carrier supporting the press shoe such that the press shoe 
is movable toWard and aWay from the counter member; 

a plurality of loading cylinders arranged betWeen the 
carrier and the press shoe and spaced apart along the 
press shoe, the loading cylinders being operable by 
application of ?uid pressure to urge the press shoe 
toWard the counter member to press the Web in the nip, 
Wherein at least some of the loading cylinders comprise 
a ?rst cylinder member ?xed on the press shoe and 
extending toWard the carrier, a second cylinder member 
?xed on the carrier and extending toWard the press 
shoe, and a generally tubular coupling member forming 
slidable connections With the ?rst cylinder member and 
With the second cylinder member, a ?rst seal being 
disposed betWeen the coupling member and the ?rst 
cylinder member for sealing the connection therebe 
tWeen, and a second seal being disposed betWeen the 
coupling member and the second cylinder member for 
sealing the connection therebetWeen, such that a sealed 
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Working chamber is formed in the loading cylinder, 
lateral displacement of the press shoe relative to the 
carrier exerting a moment on the coupling member 
causing the coupling member to pivot about a central 
aXis of the second cylinder member, and Wherein the 
cylinder members and coupling member are arranged 
such that said pivoting of the coupling member exposes 
surfaces of the coupling member to ?uid pressure in the 
Working chamber and said surfaces are located such 
that the ?uid pressure acting on said surfaces generates 
a moment on the coupling member in a direction 
opposite to that eXerted by the displacement of the 
press shoe. 

7. The press device of claim 6, Wherein the ?rst seal is 
disposed closer to the carrier than is the second seal. 

8. The press device of claim 6, Wherein the ?rst seal 
comprises a seal ring disposed in a groove formed about an 
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outer circumference of the ?rst cylinder member and the 
second seal comprises a seal ring disposed in a groove 
formed about an inner circumference of the second cylinder 
member. 

9. The press device of claim 6, Wherein the ?rst seal 
comprises a seal ring disposed in a groove formed about an 
inner circumference of the coupling member and the second 
seal comprises a seal ring disposed in a groove formed about 
an outer circumference of the coupling member. 

10. The press device of claim 6, Wherein the coupling 
member receives the ?rst cylinder member inside the cou 
pling member, and the second cylinder member is generally 
tubular and receives the coupling member inside the second 
cylinder member. 


