
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
93

7 
54

5
B

1
*EP000937545B1*
(11) EP 0 937 545 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
22.05.2002 Bulletin 2002/21

(21) Application number: 98301257.6

(22) Date of filing: 18.02.1998

(51) Int Cl.7: B25B 5/12

(54) Enclosed pneumatic clamp

Geschlossene pneumatische Spannvorrichtung

Dispositif de serrage pneumatique encapsulé

(84) Designated Contracting States:
DE FR GB IT

(43) Date of publication of application:
25.08.1999 Bulletin 1999/34

(73) Proprietor: Delaware Capital Formation, Inc.
Madison Heights, Michigan 48071 (US)

(72) Inventor: Dykstra, Henry
Hartland, Michigan 48353 (US)

(74) Representative: Price, Nigel John King
J.A. KEMP & CO.
14 South Square
Gray’s Inn
London WC1R 5JJ (GB)

(56) References cited:
EP-B- 0 163 219 DE-A- 1 752 215
DE-C- 3 938 208 FR-A- 2 588 494
US-A- 3 545 050 US-A- 5 215 295
US-A- 5 634 629



EP 0 937 545 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The invention broadly relates to clamps for as-
sembly and machining environments, and more partic-
ularly, to a pneumatically operated clamp with enclosed
actuating mechanism.
[0002] Power clamps are used in applications for
holding workpieces during various operations in drilling,
welding or machining stations. The typical power clamp
is pneumatically or hydraulically powered to actuate
clamp arms through a range of motion to hold a work-
piece in place. Linkage components translate the mo-
tion of pneumatically or hydraulically powered pistons
to clamp arms which are routinely exposed to the ad-
verse environment of the welding or machining stations,
particularly those contaminated with oil splatter, salt
chips, coolants, dust and dirt, and other shavings or res-
idue from drilling, welding or machining operations. Ac-
cordingly, with actuating parts exposed to such adverse
environments, the contaminates interfere with the mo-
tion and cooperation of the actuating linkage to eventu-
ally cause the power clamps to fail.
[0003] Additionally, the typical powered clamp is de-
signed with the majority of its structure being metal ei-
ther die casted or machined. Consequently, the typical
clamp is heavy and expensive to manufacture.
[0004] US 5,215,295 ,which is considered to repre-
sent the most relevant state of the art, discloses an en-
closed rotable head power clamp which has an adapter
mounted on a base surface between a power cylinder
and a clamp head with an actuating piston rod extending
through the adapter guided by rollers in tracks formed
in bifurcated hollow side plates completely enclosing the
actuating linkage for a pivoted clamp arm. The clamp
head connection to the adapter can be adjustable in-
dexed to any of eight angular operative positions about
the axis of the piston rod.
[0005] According to the present invention there is pro-
vided an enclosed fluid-actuated clamp comprising: a
cylinder having a fluid chamber therein and a pair of fluid
ports longitudinally spaced from one another in fluid
communication with said fluid chamber; a piston seal-
ingly disposed for slidable, longitudinal movement with-
in said fluid chamber between said fluid ports in order
to selectively move said piston longitudinally in re-
sponse to respective greater and lesser fluid pressures
in one of said fluid ports with respect to the other of said
fluid ports; a piston rod with a first end removably at-
tached to said piston; a housing removably secured to
said cylinder, said housing having an enclosed longitu-
dinal bore to receive a second end of said piston rod
and an enclosed cavity communicating with said bore;
a linkage means pivotally connected to a second end of
said piston rod and pivotally connected to the housing
inside said cavity, said linkage means converts the lon-
gitudinal motion of the piston rod into rotational motion
of a linkage member; and at least one clamp arm remov-
ably secured to said linkage member having at least a

portion of said clamp arm cooperating outside said
housing for rotational motion of said clamp arm; wherein
said housing includes a body with said longitudinal bore
communicating with said cavity and two brackets on op-
posing sides of said body to removably secure the body
longitudinally to said cylinder, wherein each bracket has
circumferentially-spaced grooves, and wherein a secur-
ing means removably secures the at least one clamp
arm to the linkage member through the circumferential-
ly-spaced grooves in said brackets.
[0006] The hereinafter described and illustrated em-
bodiment of clamp has an actuating linkage assembly
that is sealed in a fluid-tight, lubricating environment
protected from adverse environments. The clamp also
has a simple actuating design for easy maintenance and
replacement of actuating components, the components
for the actuating linkage being capable of being pro-
duced from a typical stamping process. The power
clamp includes a light weight body.
[0007] The hereinafter described and illustrated em-
bodiment of a pneumatically powered clamp completely
encloses the actuating linkage assembly in a fluid-tight,
lubricated environment. The clamp includes a pneumat-
ic cylinder longitudinally and removably secured to a
plastic body by brackets. The body has a bore to receive
a piston rod, and a cavity in communication with the
bore. The cavity allows room for the linkage assembly
to be pivotally held and cooperate in the body. The
bracket substantially seals the body needing only a ny-
lon washer to establish a fluid-tight seal. The linkage
means converts the linear motion of the piston rod into
rotational motion in the clamp arms which are securely
held outside the brackets.

Fig. 1 is a side elevation view of the present inven-
tion in the clamped position.
Fig. 2 is a top plan view of the present invention of
Fig. 1.
Fig. 3 is a side elevation view of the bracket for the
present invention.
Fig. 4 is a longitudinal cross-sectional view taken
along line 4-4 of Figure 2.
Fig. 5 is a longitudinal cross-sectional view similar
to figure 4 with the clamp arm in the release posi-
tion.
Fig. 6 is a side elevation view of the nylon washer
for the present invention.
Fig. 7 is a cross-sectional view taken along line 7-7
of Fig. 1.
Fig. 8 is a cross-sectional view taken along line 8-8
of Fig. 1.
Fig. 9 is a transverse cross-sectional view taken
along line 9-9 of Fig. 7.

[0008] Referring now in greater detail to the drawings,
figures 1-9 illustrate the enclosed pneumatic clamp 10
of the present invention, and generally comprises a
pneumatic cylinder 20 removably secured to a body 40
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by brackets 60, 61. The body 40 and brackets 60, 61
enclose a linkage means that converts the linear motion
of a piston rod 22 into rotational motion of a drive ratchet
52. Clamp arms 80, 81 are removably attached to the
drive ratchet to rotate with the drive ratchet 52 and pro-
vide the clamping force on a workpiece (not shown).
[0009] The pneumatic cylinder 20 has a fluid chamber
24 therein and a pair of fluid ports 25,26 (fig. 4) longitu-
dinally spaced in first and second cylinder heads 27, 28
respectively, which are in fluid communication with the
fluid chamber 24. A piston 21 slidably held within the
fluid chamber 24 is securely attached to the piston rod
22, the piston rod 22 extends longitudinally in the fluid
chamber 24 through an opening (not shown) in the first
cylinder head 27, as illustrated in figures 4-5. The piston
21 is sealingly disposed for longitudinal movement with-
in the fluid chamber 24 between the fluid ports 25, 26 in
order to selectively retract (fig. 4) and extend (fig. 5) the
piston rod 22 longitudinally in response to respective
greater and lesser fluid pressures in one of the fluid ports
with respect to the other fluid port.
[0010] Figures 4-5 demonstrate the body 40 includes
a longitudinal bore 42 to receive the piston rod 22, and
the bore 42 is in communication with a pentagonally-
shaped cavity 44 open on both sides of the body 40.
Longitudinal grooves 45 extend from the cavity 44 along
opposite sides of the bore 42 to leave the bore 42 par-
tially open. The body 40 is molded out of Delrin or other
plastic such as polyurethane to reduce the weight of the
clamp and to simplify the production of the body 40. Fig-
ure 2 illustrates the dimension of the body 40 between
the brackets 60, 61 is relatively narrow further reducing
the weight of the clamp. Additionally, the small coeffi-
cient of friction between Delrin and the piston rod 22 al-
lows the piston rod 22 to easily more through the bore
42 of the body 40 without any lubrication.
[0011] Fig. 3 illustrates one 60 of two brackets for the
present invention that removably secures the body 40
to the cylinder head at a threaded opening 128 in the
cylinder head 27 and substantially covers the bore 42
and cavity 44. Only a nylon washer 92 is needed, illus-
trated in fig. 6, to fluidly seal the body. The brackets 60,
61 rest on opposite sides of the body 40. Each bracket
has a first opening 62 to receive a first fastener (not
shown), such as a bolt, to attach the brackets 60, 61 to
the cylinder 20; second and third openings 63, 64 to re-
ceive second and third fasteners 65, 66, such as bolts
(illustrated in figs. 1-2 and 7-8), each with a nut and held
through openings 46, 47 in the body 40 to secure the
brackets 60, 61 to the body 40; a fourth opening 67 to
receive a fourth bolt 68 with a nut and a fifth opening 69
to receive the ends of a first-stepped pivot pin 70. Each
bracket has a pair of circumferentially-spaced grooves
71, 72 extending generally for 90° in opposing quad-
rants with the fifth opening 69 at the center of the cir-
cumferentially-spaced grooves 71, 72. Each circumfer-
entially-spaced groove receives a shoulder screw 73,
74 (figs. 1-2 and 7-8) to secure the clamp arms 80, 81

to the drive ratchet 52. The brackets 60, 61 further in-
clude a generally perpendicular portion 75, 76, shown
in figs. 2-3, with openings 77 to receive securing means
(not shown), such as bolts, to secure the clamp to a work
station.
[0012] The linkage means is best illustrated in figures
4-5, and includes a linearly-shaped drive link 48, a lin-
early-shaped anchor link 49, each having openings at
the ends, and the drive ratchet 52. The drive ratchet 52
is pentagonally shaped with three openings 54, 55, 56
in alignment, two openings 54, 56 are positioned in two
corners of the drive ratchet 52. The center opening 55
is held in alignment with the fifth opening 69 of the brack-
ets 60, 61 by the first-stepped pivot pin 70 which pivot-
ally connects the drive ratchet 52 to the brackets. The
two outer openings 54, 56 of the drive ratchet 52 receive
the shoulder screws 73, 74 to secure the clamps arms
80, 81 to the drive ratchet 52 adjacent the outer surface
of the brackets. The drive ratchet 52 further includes a
linear slot 53 having a longitudinal axis that is perpen-
dicular to the line established by the three openings of
the drive ratchet 52 and intersecting the center opening
55. The slot 53 receives a second-stepped pivot pin 78
(shown in figure 7) having a central portion hexagonally
shaped to provide more point-contact area with the drive
ratchet 52.
[0013] Figures 4-5 and 7-9 illustrate the pivotal coop-
eration between the drive ratchet 52, anchor 49 and
drive links 48, and piston rod 22. Figure 9 demonstrates
a pivot pin 90 pivotally connects and aligns first ends of
two drive links 48 on opposite sides of the piston rod 22
at a first axis. In figure 7, with the piston rod 22 in the
retracted position, the drive links 48 are longitudinally
positioned adjacent the bore 42 in the adjacenf-grooves
45. The second-stepped pivot pin 78 pivotally connects
and aligns first ends of two anchor links 49 on the out-
side of second ends of the two drive links 48 at a second
axis. The second-stepped pivot pin 78 slidingly cooper-
ates within the slots 53 of three aligned drive ratchets
52 effectively connecting the anchor 49 and drive links
48 to the drive ratchet 52 in pivotal cooperation at the
second axis. The three drive ratchets 52 are aligned side
by side in between the drive 48 and anchor links 49. The
bolt 68 held in the fourth opening 67 of the brackets 60,
61 pivotally anchors the second end of the anchor link
49 to the brackets and establishes a third axis. The first-
stepped pivot pin 70 held in the fifth opening 69 of the
bracket 60, 61 pivotally anchors the drive ratchet 52 at
the center opening 55 to the brackets and establishes
a fourth axis.
[0014] The purpose for three drive ratchets is to have
a thin enough piece of metal that can be produced using
a typical stamping technique without having to machine
or die cast the piece. Additionally, the brackets, clamp
arms, and drive and anchor links are also produced us-
ing the same typical stamping technique to reduce man-
ufacturing costs and time needed to produce the com-
ponents.
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[0015] Figure 4 illustrates the present invention with
the piston rod 22 in the retracted position where the first,
second and fourth axes establish a first plane perpen-
dicular to a second plane established by the second and
third axes. As the piston 21 experiences air pressure
differentials within the fluid chamber 24 of the cylinder
20 , the piston 21 moves in the direction of the lesser
fluid pressure, and in this illustration, begins to move the
piston rod 22 into the extended position, as shown in
figure 5, where the second and third axes establish a
plane parallel to a plane established by the first and
fourth axes.
[0016] During movement of the piston rod 22, axis one
is moved longitudinally through the bore 42 while the
second axis rotates about the third axis and simultane-
ously slides through the slot 53 of the drive ratchet 52
to rotate the drive ratchet 52 in a clockwise motion. The
grooves 71, 72 in the brackets allow the shoulder screws
73, 74 to rotate with the drive ratchet 52 to selectively
move the clamp arms 80, 81 into the clamped position
of figure 4, and alternatively, the released position of fig-
ure 5. The shoulder screws 73, 74 are precisely stacked
with suitable spacers 82 and wave or spring (or curved
or belleville) washers 83 to provide proper tightening
force between the clamp arms and brackets while per-
mitting free rotation of the clamp arms.
[0017] The nylon washer 92 secured between the
clamp arms 80, 81 and brackets 60, 61 includes three
openings 93 in a line, the outer two openings receive
the shoulder screws 73, 74 with the center opening re-
ceiving the first-stepped pivot pin 70, and with the brack-
ets 60, 61 create a fluid-tight seal with the body 40. Ac-
cordingly, the drive link 48, anchor link 49 and drive
ratchet 52 are sealed from the environment allowing lu-
bricating fluid such as grease to be directly added and
contained therein without contamination during machin-
ing operations. This feature eliminates the necessity to
add a lubricating fluid through the pneumatic system
which can allow impurities to enter the actuating mech-
anism and cause the clamp to fail. Furthermore, the
clamp operates to release the clamp arms from a work-
piece when the piston rod is extending through the bore
using the stroke of greatest force where there has been
the most frequent binding of similar clamping mecha-
nisms due to contaminates such as chips or shavings
to interfere with the motion of the clamp arms.
[0018] It is understood the clamp arms could have any
configuration necessary for a particular work piece re-
quiring at least two openings to receive the shoulder
bolts 73, 74. It is understood the brackets have inverted
designs to facilitate alignment on opposite sides of the
body. Additionally, it is understood the clamp could be
hydraulically powered.

Claims

1. An enclosed fluid-actuated clamp comprising:

a cylinder (20) having a fluid chamber (24)
therein and a pair of fluid ports (25, 26) longitu-
dinally spaced from one another in fluid com-
munication with said fluid chamber (24);
a piston (21) sealingly disposed for slidable,
longitudinal movement within said fluid cham-
ber (24) between said fluid ports (25, 26) in or-
der to selectively move said piston (21) longi-
tudinally in response to respective greater and
lesser fluid pressures in one of said fluid ports
(25, 26) with respect to the other of said fluid
ports (25, 26);
a piston rod (22) with a first end removably at-
tached to said piston (21);
a housing removably secured to said cylinder
(20), said housing having an enclosed longitu-
dinal bore (42) to receive a second end of said
piston rod (22) and an enclosed cavity (44)
communicating with said bore (42);
a linkage means pivotally connected to a sec-
ond end of said piston rod (22) and pivotally
connected to the housing inside said cavity
(44), said linkage means converts the longitu-
dinal motion of the piston rod (22) into rotational
motion of a linkage member; and
at least one clamp arm (80, 81) removably se-
cured to said linkage member having at least a
portion of said clamp arm (80, 81) cooperating
outside said housing for rotational motion of
said clamp arm (80, 81);

wherein said housing includes a body (40)
with said longitudinal bore (42) communicating with
said cavity (44) and two brackets (60, 61) on oppos-
ing sides of said body (40) to removably secure the
body (40) longitudinally to said cylinder (20);

wherein each bracket (60, 61) has circumfer-
entially-spaced grooves (71, 72); and

wherein a securing means removably se-
cures the at least one clamp arm (80, 81) to the link-
age member through the circumferentially-spaced
grooves (71, 72) in said brackets (60, 61).

2. An enclosed fluid-actuated clamp according to
claim 1, wherein said two brackets (60, 61) on op-
posing sides of said body fluidly seal said bore (42)
and cavity (44);

said linkage means is pivotally connected to
the brackets (60, 61) inside the cavity (44) of said
body (40); and

said at least one clamp arm (80, 81) is remov-
ably secured to said linkage member outside the
brackets (60, 61).

3. The enclosed fluid-actuated clamp of claim 1,
wherein said linkage means includes a drive link
(48) having a first pivotal connection to the second
end of the piston rod (22) at a first axis and a second
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pivotal connection to an anchor link (49) at a second
axis, said pivotal connection at the second axis slid-
ingly cooperates with a drive ratchet (52) in a linear
slot (53), said anchor link (49) having a second piv-
otal connection to said housing at a third axis, said
drive ratchet further including a pivotal connection
to said housing at a fourth axis, said linear slot (53)
is perpendicular to said fourth axis, said piston rod
(22) having a retracted position with the first, sec-
ond and fourth axes establishing a plane perpen-
dicular to a plane established by the second and
third axes, and said piston rod (22) having an ex-
tended position with the second and third axes es-
tablishing a plane parallel to a plane established by
the first and fourth axes.

4. An enclosed fluid-actuated clamp according to
claim 3, wherein said two brackets fluidly seal said
bore and cavity; and

said at least one clamp arm (80, 81) is remov-
ably secured to said drive ratchet.

5. The enclosed fluid-actuated clamp of any one of the
preceding claims, wherein said at least one clamp
arm (80, 81) comprises two clamp arms (80, 81)
aligned relative to the other on opposing sides of
said housing.

6. The enclosed fluid-actuated clamp of any one of the
preceding claims, further including nylon washers
secured between the at least one clamp arm (80,
81) and brackets (60, 61) to provide a fluid-tight seal
at the circumferentially-spaced grooves (71, 72) of
said brackets (60, 61).

7. The enclosed fluid-actuated clamp of any one of the
preceding claims, wherein said piston (21) is pneu-
matically powered.

Patentansprüche

1. Gekapselte fluidbetätigte Klemme mit:

einem Zylinder (20), der eine Fluidkammer (24)
enthält, und einem Paar in Längsrichtung von-
einander beabstandeter Fluidöffnungen (25,
26) in Fluidverbindung mit der Fluidkammer
(24);
einem Kolben (21), der für eine gleitende
Längsbewegung innerhalb der Fluidkammer
(24) zwischen den Fluidöffnungen (25, 26) ab-
dichtend angeordnet ist, um den Kolben (21)
als Antwort auf höhere bzw. niedrigere Fluid-
drücke in einer der Fluidöffnungen (25, 26) in
Bezug auf die andere der Fluidöffnungen (25,
26) in Längsrichtung selektiv zu bewegen;
einer Kolbenstange (22) mit einem am Kolben

(21) abnehmbar angebrachten ersten Ende;
einem am Zylinder (20) abnehmbar befestigten
Gehäuse, wobei das Gehäuse eine gekapselte
Längsbohrung (42), um ein zweites Ende der
Kolbenstange (22) aufzunehmen, und einen
mit der Bohrung (42) in Verbindung stehenden
gekapselten Hohlraum (44) aufweist;
einem Gestänge, das mit einem zweiten Ende
der Kolbenstange (22) gelenkig verbunden ist
und mit dem Gehäuse innerhalb des Hohl-
raums (44) gelenkig verbunden ist, wobei das
Gestänge eine Längsbewegung der Kolben-
stange (22) in eine Drehbewegung eines Ge-
stängeelements umwandelt; und
zumindest einem Klemmarm (80, 81), der am
Gestängeelement abnehmbar befestigt ist, das
zumindest einen Teil des Klemmarms (80, 81)
außerhalb des Gehäuses für eine Drehbewe-
gung des Klemmarms (80, 81) zusammenwir-
ken läßt;

worin das Gehäuse einen Körper (40) mit der
mit dem Hohlraum (44) in Verbindung stehenden
Längsbohrung (42) und zwei Träger (60, 61) auf ge-
genüberliegenden Seiten des Körpers (40) ein-
schließt, um den Körper (40) in Längsrichtung am
Zylinder (20) abnehmbar zu befestigen;

worin jeder Träger (60, 61) in Umfangsrich-
tung beabstandete Rillen (71, 72) aufweist; und

worin ein Befestigungsmittel den zumindest
einen Klemmarm (80, 81) durch die in Umfangsrich-
tung beabstandeten Rillen (71, 72) in den Trägern
(60, 61) am Gestängeelement abnehmbar befe-
stigt.

2. Gekapselte fluidbetätigte Klemme nach Anspruch
1, worin die beiden Träger (60, 61) auf gegenüber-
liegenden Seiten des Körpers die Bohrung (42) und
den Hohlraum (44) fluidmäßig abdichten;

das Gestänge mit den Trägern (60, 61) im In-
neren des Hohlraums (44) des Körpers (40) gelen-
kig verbunden ist; und

der zumindest eine Klemmarm (80, 81) am
Gestängeelement außerhalb der Träger (60, 61)
abnehmbar befestigt ist.

3. Gekapselte fluidbetätigte Klemme nach Anspruch
1, worin das Gestänge ein Antriebsglied (48) mit ei-
ner ersten Gelenkverbindung mit dem zweiten En-
de der Kolbenstange (22) an einer ersten Achse
und einer zweiten Gelenkverbindung mit einem An-
kerglied (49) an einer zweiten Achse einschließt,
die Gelenkverbindung an der zweiten Achse mit ei-
ner Antriebsklinke (52) in einem geradlinigen
Schlitz (53) gleitend zusammenwirkt, wobei das An-
kerglied (49) eine zweite Gelenkverbindung mit
dem Gehäuse an einer dritten Achse aufweist, die
Antriebsklinke ferner eine Gelenkverbindung mit
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dem Gehäuse an einer vierten Achse aufweist, der
geradlinige Schlitz (53) zur vierten Achse senkrecht
ist, die Kolbenstange (22) eine zurückgezogene
Stellung aufweist, bei der die erste, zweite und vier-
te Achse eine Ebene bilden, die zu einer durch die
zweite und dritte Achse gebildeten Ebene senk-
recht ist, und die Kolbenstange (22) eine ausgefah-
rene Stellung hat, bei der die zweite und dritte Ach-
se eine zu einer durch die erste und vierte Achse
gebildete Ebene parallele Ebene bilden.

4. Gekapselte fluidbetätigte Klemme nach Anspruch
3, worin die beiden Träger die Bohrung und den
Hohlraum fluidmäßig abdichten; und

der zumindest eine Klemmarm (80, 81) an der
Antriebsklinke abnehmbar befestigt ist.

5. Gekapselte fluidbetätigte Klemme nach einem der
vorhergehenden Ansprüche, worin der zumindest
eine Klemmarm (80, 81) zwei, auf gegenüberlie-
genden Seiten des Gehäuses in Bezug auf den an-
deren ausgerichtete Klemmarme (80, 81) aufweist.

6. Gekapselte fluidbetätigte Klemme nach einem der
vorhergehenden Ansprüche, ferner enthaltend zwi-
schen dem zumindest einen Klemmarm (80, 81)
und den Trägern (60, 61) befestigte Unterlegschei-
ben aus Nylon, um eine fluiddichte Abdichtung an
den in Umfangsrichtung beabstandeten Rillen (71,
72) der Träger (60, 61) zu schaffen.

7. Gekapselte fluidbetätigte Klemme nach einem der
vorhergehenden Ansprüche, worin der Kolben (21)
pneumatisch angetrieben wird.

Revendications

1. Pince actionnée par fluide enfermé comprenant :

un cylindre (20) comportant une chambre à flui-
de (24) et une paire d'orifices à fluide (25, 26)
espacés longitudinalement l'un de l'autre en
communication de fluide avec ladite chambre
à fluide (24),
un piston (21) placé de manière à suivre un
mouvement longitudinal coulissant, dans des
conditions étanches, à l'intérieur de ladite
chambre à fluide (24) entre lesdits orifices à
fluide (25, 26) afin de déplacer sélectivement
ledit piston (21) longitudinalement en réponse
à des pressions respectivement plus grandes
et plus faibles dans l'un desdits orifices à fluide
(25, 26) par rapport à l'autre desdits orifices à
fluide (25, 26),
une tige de piston (22) avec une première ex-
trémité attachée audit piston (21),
un boîtier fixé de façon amovible audit cylindre

(20), ledit boîtier ayant un alésage longitudinal
enfermé (42) pour recevoir une seconde extré-
mité de ladite tige de piston (22) et une cavité
enfermée (44) communiquant avec ledit alésa-
ge (42),
un moyen de liaison connecté à pivotement à
une seconde extrémité de ladite tige de piston
(22) et connecté à pivotement au boîtier à l'in-
térieur de ladite cavité (44), ledit moyen de
liaison convertit le mouvement longitudinal de
la tige de piston (22) en mouvement rotatif d'un
élément de liaison, et
au moins un bras de serrage (80, 81) fixé de
manière amovible audit élément de liaison
ayant au moins une partie dudit bras de serrage
(80, 81) coopérant à l'extérieur dudit boîtier
pour le mouvement rotatif dudit bras de serrage
(80, 81),

dans laquelle ledit boîtier comprend un corps
(40) avec ledit alésage longitudinal (42) communi-
quant avec ladite cavité (44) et deux supports (60,
61) sur des côtés opposés dudit corps (40) pour
fixer de manière amovible le corps (40) longitudina-
lement audit cylindre (20),

dans laquelle chaque support (60, 61) a des
rainures circonférentiellement espacées (71, 72), et

dans laquelle un moyen de fixation fixe de ma-
nière amovible le au moins un bras de serrage (80,
81) à l'élément de liaison à travers les rainures cir-
conférentiellement espacées (71, 72) dans lesdits
supports (60, 61).

2. Pince actionnée par fluide enfermé selon la reven-
dication 1, dans laquelle lesdits deux supports (60,
61) sur des côtés opposés dudit corps rendent étan-
ches aux fluides ledit alésage (42) et ladite cavité
(44),

ledit moyen de liaison est connecté à pivote-
ment aux supports (60, 61) à l'intérieur de la cavité
(44) dudit corps (40), et

ledit au moins un bras de serrage (80, 81) est
fixé de manière amovible audit élément de liaison
à l'extérieur des supports (60, 61).

3. Pince actionnée par fluide enfermé selon la reven-
dication 1, dans laquelle ledit moyen de liaison com-
prend un lien de transmission (48) ayant une pre-
mière connexion pivotante à la seconde extrémité
de la tige de piston (22) à un premier axe et une
seconde connexion pivotante à un lien d'ancrage
(49) à un deuxième axe, ladite connexion pivotante
au deuxième axe coopère à coulissement avec un
rochet de transmission (52) dans une fente linéaire
(53), ledit lien d'ancrage (49) ayant une seconde
connexion pivotante audit boîtier à un troisième
axe, ledit rochet de transmission comportant en
outre une connexion pivotante audit boîtier à un
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quatrième axe, ladite fente linéaire (53) est perpen-
diculaire audit quatrième axe, ladite tige de piston
(22) ayant une position rétractée avec les premier,
deuxième et quatrième axes établissant un plan
perpendiculaire à un plan établi par les deuxième
et troisième axes, et ladite tige de piston (22) ayant
une position étendue avec les deuxième et troisiè-
me axes établissant un plan parallèle à un plan éta-
bli par les premier et quatrième axes.

4. Pince actionnée par fluide enfermé selon la reven-
dication 3, dans laquelle lesdits deux supports ren-
dent étanches aux fluides ledit alésage et ladite ca-
vité, et

ledit au moins un bras de serrage (80, 81) est
fixé de manière amovible audit rochet de transmis-
sion.

5. Pince actionnée par fluide enfermé selon l'une quel-
conque des revendications précédentes, dans la-
quelle ledit au moins un bras de serrage (80, 81)
comprend deux bras de serrage (80, 81) alignés l'un
par rapport à l'autre de chaque côté dudit boîtier.

6. Pince actionnée par fluide enfermé selon l'une quel-
conque des revendications précédentes, compre-
nant en outre des bagues en nylon fixées entre le
au moins un bras de serrage (80, 81) et les supports
(60, 61) pour constituer un joint étanche aux fluides
au niveau des rainures circonférentiellement espa-
cées (71, 72) desdits supports (60, 61).

7. Pince actionnée par fluide enfermé selon l'une quel-
conque des revendications précédentes, dans la-
quelle ledit piston (21) est actionné par énergie
pneumatique.
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