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(57) Abstract: Pneumatic-and-hydraulic cylinder with interlock of its piston
rod consisting of cylinder with two end covers, internal piston rod provided
with piston moving between said covers as well as with eye bolt, both said
covers being interconnected with pipe connector through angular connectors,
wherein one end of the cylindrical sleeve (1) is provided with tight-mounted
front cover (4) with locking unit (6) and at the other end said sleeve is pro-
vided with tight-mounted rear cover (7) with locking unit (8). Both the front
cover (4) and the rear cover (7) are provided with locking units of similar de-
sign, whereas the locking unit (6) of said front cover (4) consists of plunger
(23) mounted tight on piston rod (3) and in the seat of sleeve body (3CB), with
steel balls (27) located in-between and adjacent to the surface piston rod (3),
which is pressed from above with helical springs (35) that are based in the lid
(29) covering the upper end of the sleeve body (1) as well as the unlocking ring
(13), mounted rotatably on its external surface, said unlocking ring (13) being
connected with said body through springing means (19) so that its turning angle
is limited.
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Pneumatic-and-hydraulic cylinder
with piston rod interlock

The subject of this invention is the pneumatic-and-hydraulic
cylinder with interlock of its piston rod, for application in control
systems for opening and closing industrial fixtures, such as fume-
extraction flap valves.

A hydraulic cylinder known from Polish patent application, P-
317708, has two cylinder end caps, one provided with a hole for piston
rod connected with piston that is reciprocal between said two cylinder
end caps. The cylinder end caps are joined on their one side with the
cylinder through a screw joint, whereas their other sides are provided
with channels for hydraulic medium inlet and outlet to and from
respective chambers created between the piston and the cylinder end
caps, whereas each of the end caps contains an external member and
insert, and the hydraulic medium channels are shaped through the
external member and that insert.

The hydraulic cylinder known from Polish application for utility
pattern, W-104190, has a bottom with catch eye means fixed to it and a
piston inside the cylinder with the piston rod ending with front eye
means, as well as an in-built hydraulic system with a double, crosswise
through hole controlled by a check valve that consists of forward check
valve and retreat check valve. The cylinder bottom is provided with two
flat cutouts at both outlets of the crosswise through hole, and the retreat
check valve is provided with an internal channel that is connected with
external output head, with and external pipe connected to it.

Hydraulic-and-pneumatic cylinder known from Polish patent
specification, P-334324, has front and rear cylinder covers that are
connected with sleeve coupler through hollow angle connectors, and the
end of its piston rod is provided with eye bolt and locking piston fixed
to it, with the top seal of the latter adhering to cylindrical surface of the
front cover, whereas an annular chamber is created between the front
cover face and the face of the locking piston. Said chamber contains
steel balls resting on piston rod surface, whereas the end of cylindrical
surface of the front cover is separably connected with the bottom which
adheres to locking piston surface, and a helical spring is installed in the
circumferential gap created between the bottom and the locking piston.
The front cover has a small channel which joins the angular connector
seat with annular chamber with cylinder chamber, whereas the side
surface of the rear cover has also two stub pipes for cylinder working
medium screwed in coaxially to each other, and the stub pipes and
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angular connector are connected with channels, as well as the channel
provided in main axis of the real cover.

The invention aims to develop a new design of pneumatic-and-
hydraulic cylinder with an interlock in order to ensure its safe
cooperation with opening and closing mechanisms of fume extraction
flap valves.

The essence of the pneumatic-and-hydraulic cylinder with
interlock of its piston rod of this invention is that it has a front cover
with locking unit mounted tightly at one end inside cylindrical sleeve,
and a rear cover, also with locking unit, mounted tightly at the other end
of that sleeve. The locking unit of the front cover of the cylinder
consists a piston in tight mounting on piston rod and in the sleeve body
seat, with steel balls located in-between and adhering to piston rod
surface, said piston rod being pressed from above with helical springs
that are based in the lid covering the upper end of the sleeve body, as
well as the unlocking ring mounted rotatably on its external surface,
said unlocking ring being connected with said body through springing
means so that its turning angle is limited. In turn, the locking unit at the
rear cover of the cylinder comsists of a plunger with axial seat
accommodating other plunger with locking steel balls on its upper
surface, whereas the lower surface of the external plunger is pressed by
helical springs based in the lid that covers the lower end of sleeve body,
whereas the unlocking ring is rotatable on the external surface of the
body and is connected to it through springing means limiting its turning
angle. Both locking units have profile slot cutouts provided side surface
of the unlocking ring, situated opposite each other, and functioning as
cams, containing the head of bolt mounted in the sleeve body, whereas
the spring means with the unlocking ring are shielded with cover
separably connected with that ring. Favorably, said springing means are
in the form of helical tensioning springs with their one end hitched to
pins located in unlocking ring and their other ends hitched to pins
located on sleeve body.

The subject of the invention is illustrated on the example of its
embodiment in the drawings, where fig.1 and 2 present the pneumatic-
and-hydraulic cylinder with interlock in form of two axial sections
perpendicular to each other along the lines A-A and B-B showing its
piston rod in the extreme front position in blocked condition and in the
extreme rear position in blocked condition, fig.3 is the front view of the
front cover with feeding and locking of the same cylinder, fig.4 is the
axial section of the same cover with locking ring in blocked and
unblocked positions, sectioned along the line C-C in fig.3, fig.5 is the
axial section of the same cover with locking ring in blocked and
unblocked positions, sectioned along the line D-D in fig.4, fig.6 is the
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cross section of the same cover sectioned along the line E-E, fig.7 is the
cross section of the same cover sectioned along the line F-F, fig.8 is the
vertical section of the same cover sectioned along the line G-G in fig.7,
fig.9 is the cross section of the same cover sectioned along the line H-H
in fig.7, fig.10 is the axial section of the rear cover with cylinder
interlock with locking ring, fig.11 is the axial section of the same cover
sectioned along the line K-K in fig.10, fig.12 is the cross section of the
same cover sectioned along the line L-L in fig.10, fig.13 is the cross
section of the same cover sectioned along the line N-N, fig.14 is the
cross section of the same cover sectioned along the line P-P in fig.13,
fig.15 is the vertical section of the same cover sectioned along the line
R-R in fig.13 and fig.16 is the cross section of the same cover sectioned
along the line T-T- in fig.10.

Pneumatic-hydraulic with the interlock of its piston rod consists
of cylindrical sleeve 1 containing shiftable piston 2, on piston rod 3
located in the axis of the sleeve 1, one end of said sleeve being provided
with tight-mounted front cover 4 provided with feeding connectors 5
and the locking unit 6, and the other end being provided with tight-
mounted rear cover 7 with locking unit 8§ and feeding connectors 9
connected, through sleeve connectors 10, with feeding connectors 5 of
the front cover 4.

The front cover 4 consists of sleeve body 11 with a three-stage
outer diameter and a two-stage inner diameter with circumferential
flange 12, which bears the locking unit constituting a rotatable
unlocking ring 13 having on its side surface two opposite profiled slot
ports 14 with its curvilinear lower edges 15 functioning as cams
containing the heads of bolts 16 screwed in the upper end of the body,
whereas the upper surface 17 of its flange 12 and the side surface of the
unlocking ring 13 are provided with two pins 18, located opposite each
other, with two hitched tensioning springs 19 enabling the unlocking of
that ring, whereas the sleeve body 11 is mounted inside one end of the
cylindrical sleeve 1. Both tensioning springs 19 with the unlocking ring
13 are shielded with the cover 20 connected with that ring with crews
21. In turn, the inner upper face 22 of the sleeve body 11 bears the front
locking plunger 23 provided with external seal 24 adhering to the
surface of sleeve body 11 and with internal seal 25 adhering to the
piston rod 3, whereas the lower end of the plunger has a chamfer 26
contacting circumferentially arranged locking balls 27, which rest also
on the upper face 22 of the sleeve body 11, and are contained in the
circumferential channel 28 of the piston rod 3. Besides, the upper face
of the sleeve body 1 bears the lid 29 of the front cover 4 connected with
that body with mounting ring 30, whereas the lover end of the body is
provided with slide sleeve 31, and the lid 29 is provided with slide
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sleeve 32 and the scraping ring 33, whereas the lower face of the lid 29
has two cylindrical seats 34, containing helical tensioning springs 35
with their lower ends resting on the face 22 of the sleeve body 11.

The rear cover 7 is of similar design as the front cover 4 and it
also comprises the sleeve body 36 three-stage outer diameter and two-
stage inner diameter with circum-ferential flange 37. Similarly as in the
front cover, the flange 37 bears the rotatable locking unit 8 constituting
an unlocking ring 13, also having on its side surface two opposite
profiled slot ports 14 functioning as cams containing the heads of bolts
16 screwed in the upper end of that body and functioning as guides,
whereas the upper surface 38 of its flange 37 and the side surface of the
unlocking ring 13 and the side surface of the unlocking ring 18, located
opposite each other, with two hitched tensioning springs 19 enabling
the unlocking of that ring. Both tensioning springs 19 and the unlocking
ring 13 are shielded with the cover 20 connected with that ring with
crews 21.

In turn, the inner upper face 38 of the sleeve body 36 bears the
rear lock plunger 40 with the seal 41, and containing the plunger 42 of
locking balls 43 arranged between face 39 and the rear lock plunger 40.
Besides, the upper face of the sleeve body 36 bears the lid 45 that closes
the rear cover 7 connected with that body with mounting ring 30,
whereas the lover face of the lid 45 has two cylindrical seats 44,
containing helical compression springs 46, with their lower ends resting
on the face of the plunger 40 of the real lock.

The cylinder of the invention is supplied with pneumatic or oil
working medium enabling its operation in the manner that is commonly
known and applied.
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Pneumatic-and-hydraulic cylinder with interlock of its piston
rod consisting of cylinder with two end covers, internal piston
rod provided with piston moving between said covers as well as
with eye bolt and locking piston resting on steel balls backed by
the face of the front cover, provided with channels connecting the
inter-piston chamber with the seat of angular connector and with
the chamber under locking piston, both said covers being
interconnected with pipe connector through angular connectors,
wherein one end of the cylindrical sleeve (1) is provided with
tight-mounted front cover (4) with locking unit (6) and at the
other end said sleeve is provided with tight-mounted rear cover
(7) with locking unit (8).

Pneumatic-and-hydraulic cylinder as set forth in claim 1
wherein said locking unit (6) of said front cover (4) consists of
plunger (23) mounted tight on piston rod (3) and in the seat of
sleeve body (11), with steel balls (27) located in-between and
adjacent to the surface piston rod (3), which is pressed from
above with helical springs (35) that are based in the lid (29)
covering the upper end of the sleeve body (1) as well as the
unlocking ring (13), mounted rotatably on its external surface,
said unlocking ring (13) being connected with said body through
springing means (19) so that its turning angle is limited.

Pneumatic-and-hydraulic cylinder as set forth in claim 1
wherein the locking unit (8) of the rear cover (7) consists of
plunger (40) with axial seat axial seat accommodating the
plunger (42) with locking steel balls (43) on its upper surface,
whereas the lower surface of the plunger (40) is pressed by
helical springs (46) based in the lid (45) that covers the lower end
of sleeve body (36), whereas the unlocking ring (13) is mounted
rotatable on the external surface of said body and connected to it
with spring means (19) limiting its turning angle.

Pneumatic-and-hydraulic cylinder as set forth in claim 1 or 2
or 3 wherein the unlocking ring (13) is provided with profile slot
ports (14) on its side surface arranged opposite each other and
functioning as cams containing the head of bolt (26) based in the
sleeve body (11) and (36).

Pneumatic-and-hydraulic cylinder as set forth in claim 1 or 2
or 3 wherein the springing elements (19) are in the form of
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helical tensioning springs with their ends engaging the pins (18)
40 based in the unlocking ring, and their other ends engaging the
pins (18) based in the sleeve body (11) or (36).
6.  Pneumatic-and-hydraulic cylinder as set forth in claim 1 or 2
or 3 or 5 wherein the springing means (19) with unlocking ring

(13) are shielded with the cover (20) connected separably with
45 said ring.
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AMENDED CLAIMS
received by the International Bureau on 07 February 2007 (07.02.2007)

Patent Claims

1. Pneumatic-and-hydraulic cylinder with interlock of its piston
rod consisting of cylinder with two end covers, internal piston
rod provided with piston moving between said covers as well as
with eye bolt and locking piston resting on steel balls backed by -

5 the face of the front cover, provided with channels connecting the
inter-piston chamber with the seat of angular connector and with
the chamber under locking piston, both said covers being
interconnected with pipe connector through angular connectors,
in addition one end of the cylindrical sleeve is provided with

10 tight-mounted front cover with locking unit and at the other end
said sleeve is provided with tight-mounted rear cover with
locking unit wherein said locking unit (6) of said front cover (4)
consists of plunger (23) mounted tight on piston rod (3) and in
the seat of sleeve body (11), with steel balls (27) located in-

15 between and adjacent to the surface piston rod (3), which is
pressed from above with helical springs (35) that are based in the
lid (29) covering the upper end of the sleeve body (1) as well as
the unlocking ring (13), mounted rotatably on its external surface,
said unlocking ring (13) being connected with said body through

20 springing means (19) so that its turning angle is limited.

2.  Pneumatic-and-hydraulic cylinder as set forth in claim 1
wherein the locking unit (8) of the rear cover (7) consists of
plunger (40) with axial seat axial seat accommodating the
plunger (42) with locking steel balls (43) on its upper surface,

25 whereas the lower surface of the plunger (40) is pressed by
helical springs (46) based in the lid (45) that covers the lower end
of sleeve body (36), whereas the unlocking ring (13) is mounted
rotatable on the external surface of said body and connected to it
with spring means (19) limiting its turning angle.

AMENDED SHEET (ARTICLE 19)
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Pneumatic-and-hydraulic cylinder as set forth in claim 1 or 2
or 3 wherein the unlocking ring (13) is provided with profile slot
ports (14) on its side surface arranged opposite each other and
functioning as cams containing the head of bolt (26) based in the
sleeve body (11) and (36).

Pneumatic-and-hydraulic cylinder as set forth in claim 1 or 2
or 3 wherein the springing elements (19) are in the form of
helical tensioning springs with their ends engaging the pins (18)
based in the unlocking ring, and their other ends engaging the
pins (18) based in the sleeve body (11) or (36).

Pneumatic-and-hydraulic cylinder as set forth in claim 1 or 2
or 3 or 5 wherein the springing means (19) with unlocking ring
(13) are shielded with the cover (20) connected separably with
said ring.

AMENDED SHEET (ARTICLE 19)
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