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@ Pneumatic double acting piston and cylinder device.

@ A double-acting operating cylinder is disclosed,
particularly useful for ventilating devices. The cyl-
inder is of the positive-lock type with pneumatically

operated piston locks at each end of the stroke.

The locking device is designed in such a way that
the working pressure is applied to the piston only

after it has been unlocked.
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LIFTING CYLINDER WHICH CAN BE ACTUATED BY PRESSURE FLUID, PREFERABLY FOR VENTILATING

DEVICES

The invention relates fo a lifting cylinder which
can be actuated by pressure fluid for opening and
closing ventilating devices in particular, such as
ventilation flaps and the like, having a double-sided
working piston which is disposed on the surface of
a longitudinally movable lifting rod and the working
pressure chambers of which can each be acted
upon by the pressure fluid through a pressure-fiuid
connection for the stroke movement of the lifting
rod, and having detent recesses at the lifting-rod
side as well as locking members associated with
each working pressure chamber and provided per-
pendicular to the longitudinal axis of the lifting rod
to lock the lifting rod, each of which locking mem-
bers is disposed for longitudinal movement and in
a spring-loaded manner in an unlocking pressure
chamber and can be acted upon by the pressure
fluid through the pressure-fluid connection of the
particular associated working pressure chamber in
order to unlock the lifting rod.

In a lifting cylinder of this type known from the
DE-AS 20 36 716, the supply of compressed air to
the working pressure chambers is effected through
pressure conduits extending along the lifiing rod at
the cylinder housing side. The particular com-
pressed air supplies to the unlocking pressure
chambers are connected to these pressure con-
duits. In order to unlock the lifting rod, the locking
member is acted upon by compressed air through
the particular compressed-air connection, the pres-
sure conduit of the working pressure chamber and
its compressed-air supply to the unlocking pres-
sure chamber leading into the pressure conduit. in
this case, the compressed air supplied through the
pressure conduit also reaches the working pressure
chamber of the working piston at the same time.
As a result of the pressure produced at the working
piston in the direction of movement of the lifting
rod, the locking member of pin-like form is pressed
against the lateral boundary wall of its detent re-
cess during the unlocking phase. As a result, the
unlocking process is made more difficult, requires
great pressure and can only be effected with inten-
sive wear and noise. In addition, a non-tilting lon-
gitudinal guiding of the lifting rod is not ensured by
the pressure conduits exiending laterally along the
lifting rod, as a result of which the sealing surface
of the working piston in particular is also loaded in
a wear-intensive manner.
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It is the object of the invention to provide a
lifting cylinder which can be actuated by pressure
fluid for opening and closing ventilation devices in
particutar, of the type mentioned at the beginning
wherein a low-noise unlocking of the lifting rod is
possible with only slight pressure in a manner
which protects the material.

In order to solve this problem, the lifting cyl-
inder according to the invention is characterised ’
primarily in that the supply of pressure fluid to a
working pressure chamber of the working piston
can be closed when its locking member is in the
Jocking position and freed when this locking mem-
ber reaches the unlocking position. With regard to
further advantageous developments of the inven-
tion, reference should be made to claims 2 to 11.

In the lifting cylinder according to the invention,
if a working movement of the lifting rod is desired,
the pressure fluid is at first supplied only to the
surface of the locking member adapted for the
application of pressure, in order to unlock the lifting
rod. As soon as the unlocking operation is termi-
nated, the supply of pressure fliuid to the working
pressure chamber of the double-sided working pis-
ton responsibie for the necessary opening or clos-
ing movement is released. Thus the uniocking op-
eration can be completed without hindrance, free of
any forces produced at the working piston, with
only litile pressure. The pressures per unit of area
occurring altogether at the locking member, lifting
rod or other components are considerably reduced
in a manner protecting the material. The unlocking
of the lifting rod does not produce any loud unloc-
king pop but is effected with litile noise. Despite a
considerably improved service life, the lifting cyl-
inder as a whole is simple and cheap to manufac-
ture and can be equipped not only with a prefer-
ably pneumatic unlocking means but also with an
additional possibility for manual uniocking. Con-
struction and operation of the lifting cyiinder ac-
cording to the invention will now be explained in
more detail with reference to the drawing. In the
drawing:

FIG. 1 shows one example of embodiment
according to the invention in a diagrammatic cross-
sectional illustration;

FiG. 2 shows an enlarged detail of the right-
hand locking member shown in Figure 1.

Only the elements of the lifting cylinder neces-
sary for immediate understanding of the invention
are itlustrated in the drawing and parts having the
same effect are provided with the same reference
numerals. The lifting cylinder which can be ac-
tuated by pressure fluid and which is intended to
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serve for the opening and closing of ventilation
flaps in installations for the escape of smoke from
buiidings, halls and the like is designated in gen-
eral by the numeral 1. In its basic construction, the
litting cylinder 1 consists of a lifting rod 2 which is
guided for iongitudinal movement in a lifting-cyl-
inder housing 3, &, 3". Screwed into the free end
face 4 of the liting rod 2 is an articulated eye
member 5 for the connection of adjusting mem-
bers, not illustrated, for opening and closing the
ventilation flaps. The lifting rod 2 is constructed
with two longitudinal regions having different cross-
sectional widths. A double-sided working piston 7
is disposed on the surface of the longitudinally
movable lifting rod 2 in the longitudinal region of
reduced cross-sectional width 6. The working pres-
sure chambers 8 and 9 of the working piston 7 are
constructed inside the housing 3 between the work-
ing piston 7 and the end portions 3’ and 3" of the
housing.

in the example of embodiment shown, two
locking members 11 and 12 are provided per-
pendicular to the longitudinal axis 10 of the lifting

rod to lock the lifting rod in the opening or closing’

position. These locking members 11 and 12 co-
operate with detent recesses 13 and 14 provided
on the lifting rod 2. The locking members 11 and
12 are disposed in an unlocking pressure chamber
15 or 16 inside the housing 3 and are each loaded
by a compression spring 17 or 18. The compres-
sion springs 17 and 18 surround an actuating pis-
- ton 19 screwed into the locking members 11 and
12 and taken to the outside through the peripheral
surface of the housing for the manual activation of
the locking members 11 and 12 or to enable the
lifting rod 2 to be unlocked manually. In order to
support and locate the compression springs 17 and
18, the locking members 11 and 12 are each
provided with a receiving bore 20 at the top.

In the example of embodiment illustrated, the
locking member 11, on the left in Figure 1, with its
associated detent recess 13 serves to lock the
lifting rod in the retracted position and the locking
member 1, on the right in Figure 1, with its asso-
ciated detent recess 14 serves to lock the lifting
rod in the extended position of the lifting rod 2. The
retracted end position of the lifting rod 2 is illus-
trated, in which the locking member 11 engages
with its locking extension 21 in the detent recess
13 and locks the lifting rod. The locking member
12 with its locking extension 22 lies, acted upon by
compressed air, against the inner wall of the hous-
ing shell, being loaded by spring force so that
during the outward movement of the lifting rod 2,
when the end position is reached, the locking
member 12 engages in the detent recess 14 as a
result of the force of the compression spring 18.
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A pressure-fluid connection 23 is provided on
the end housing portion 3’ for the admission of
pressure fluid to the working pressure chamber 8
and to the unlocking pressure chamber 15 and a
pressure-fluid connection 24 is provided for admis-
sion to the working pressure chamber 9 and to the
unlocking pressure chamber 16. The supply of
compressed air to the uniocking pressure chamber
15 is effected from the pressure connection 23 via
a pressure conduit 25, the longitudinal guide space
26 of the lifting rod 2 and the transverse bore 27.
The supply of pressure fluid to the working pres-
sure chamber 8 is effected via the unlocking pres-
sure chamber 15 through a flow connection 28
which opens into an upper region of the unlocking
pressure chamber 15 which is sealed, outside the
unlocking position of the locking member 11, by a
seal 30 secured to the marginal shoulder 29 of the
locking member 11, which can be acted upon by
pressure. Thus the locking member 11 with its
marginal shoulder 29 carrying the seal 30 forms
the closing member controlling the fiow connection
28 of the working pressure chamber 8.

The supply of pressure fluid to the unlocking
pressure chamber 16 is effected from the pressure-
fluid connection 24, through a connecting conduit,
not shown, to the supply conduit 31 and through
the pressure conduits 32. The locking member 12
associated with the working pressure chamber 9 is
also provided at the top with a marginal shoulder
33 which can be acted upon by pressure and
which carries a seal 34 guided on the side walls of
the unlocking pressure chamber 16. This seal 34
likewise only frees the flow connection 35 to the
working pressure chamber 9 during or after unloc-
king of the lifting rod 2 by the locking member 12.

in the example of embodiment illustrated, when
an outward movement of the lifting rod 2 is neces-
sary, compressed air is supplied through the
pressure-fluid connection 23 and the pressure con-
duit 25 to the longitudinal guide space 26. This
longitudinal guide space 26 is sealed off from the
working pressure chamber 8 through a sliding seal
36 which is likewise provided at the opposite side
to seal off the longitudinal guide space 37 of the
litting rod 2. From the longitudinal guide space 26,
the compressed air passes through the transverse
bore 27 into the lower region of the unlocking
pressure chamber and acts on the marginal shoul-
der 29 of the locking member 11 in the unlocking
sense. At first, the working pressure chamber 8
and the flow connection 28 remain sealed off. As a
result of the action of pressure, the locking mem-
ber 11 moves along its longitudinal axis against the
force of the compression spring 17 into the upper
unlocking position in which the flow connection 28
is first freed. The region of the unlocking pressure
chamber 15 formed at the top of the locking mem-



5 0 246 736 8

ber 11 is vented through the passage for the ac-
tuating piston 18 at the housing side during the
longitudinal movement of the locking member 11.
Since no forces are produced at the working piston
7 until the lifting rod 2 is compietely unlocked, the
unlocking ‘operation can be completed without hin-
drance and with little noise with only little pressure.
Moreover, as a result of the non-tilting iongitudinal
guiding of the lifting rod 2, the sealing sieeve 38
sealing the working pressure chambers 8 and 9 is
guided on the inner walls of the housing in a
manner which protects the material.

The detent recesses 13 and 14 of the iifting
rod 2 are each formed in annuilar locking members
39 which are pushed, in an interchangeable man-
ner, onto the lifting-rod region 6 having a reduced
cross-sectional width. These annular locking mem-
bers 39 are- disposed one at each side of an
annular disc 40 forming the double-sided working
piston and likewise slid onto the lifting rod 2. An-
nulfar disc 40 and annular locking members 39 are
braced to the shoulder 43 of the lifting rod 2
through a screw 42 which can be screwed into the
end face 41 of the lifting rod 2 so that annular
locking members 39, annular disc 40, seals 36, etc.
can be exchanged rapidly if necessary.

The locking extensions 21 and 22 of the lock-
ing members 11 and 12 engage positively in the
detent recesses 13 and 14 so that, because of
reduced pressure, the locking components are sub-
jected to only slight wear in comparison with the
known pin locking means. In addition, the locking
members 11 and 12 are also guided for movement
in guide bushes 44 which may appropriately con-
sist of a hardened material. One side wall of each
of the detent recesses 13 and 14 is formed by a
side-wall ring 46 which can be inserted in an an-
nular groove 45 formed on the locking member 39
at the end and which likewise consists of a har-
dened material and can, if necessary, be ex-
changed in a simple manner without renewing the
annular locking member 38. Annular grooves 47,
which form an end holding means for the ex-
changeabie securing of the sliding seals 36, are
likewise formed on the opposite end face of the
annular locking member 39 to the annular groove
45 in each case.

Claims

1. A lifting cylinder (1) which can be actuated
by pressure fluid preferably to open and close
ventilation devices such as ventilation fiaps and the
like, having a double-sided working piston (7} which
is disposed on the peripheral surface of a longitudi-
nally movable lifting rod (2) and to each of the
working pressure chambers (8, 9) of which, pres-
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sure fluid can be admitted through a pressure-fluid
connection (23, 24) for the stroke movement of the
fifiing rod (2), and having detent recesses (13, 14)
at the lifting~-rod side as well as locking members
(11, 12) each of which is associated with a working
pressure chamber (8, 9) and is provided perpen-
dicular to the longitudinal axis (10) of the lifting rod
and each of which is adapted for longitudinal
movement, being loaded with spring force in an
unlocking pressure chamber (15, 16) and can be
acted upon by the pressure fluid through the
pressure-fluid connection (23, 24) of the particular
working pressure chamber (8, 9) associated with it,
for the unlocking of the lifting rod, characterised in
that the supply of pressure fluid fo a working pres-
sure chamber (8, 9) of the working piston (7) can
be shut off when its locking member (11, 12} is in
the locking position and freed when this locking
member (11, 12) reaches the uniocking position.

2. A lifting cylinder which can be actuated by
pressure fluid as claimed in claim 1, characterised
in that the supply of pressure fluid to the working
pressure chamber (8, 9) is effected in each case
through a flow connection (28, 35) opening into the
unlocking pressure chamber (15, 16) of the asso-
ciated locking member (11, 12) which flow connec-
tion is controiled by a closing member in oper-
ational communication with the locking member
(11, 12).

3. A lifing cylinder which can be actuated by
pressure fluid as claimed in claim 2, characterised
in that the closing member, which is movable with
the locking member (11, 12) but not in relation
thereto, is guided with a sealing action on the
inside walls of the unlocking pressure chamber (15,
16) and the flow connection (28, 35) leads into a
region of the unlocking pressure chamber (15, 16)
which is sealed by the closing member outside the
unlocking position of the locking member (11, 12).

4. A lifting cylinder which can be actuated by
pressure fluid as claimed in claim 3, characterised
in that the locking member (11, 12) is provided with
a marginal shoulder (29, 33) which can be acted
upon by pressure and carries a seal (30, 34) and
which forms the closing member.

5. A lifting cylinder which can be actuated by
pressure fluid as claimed in one of the ciaims 1 to
5, characterised in that the locking members (11,
12) have locking extensions (21, 22) which engage
substantially positively in the detent recesses (13,
14) of the lifting rod (2).

6. A lifting cylinder which can be actuated by
pressure fluid as claimed in one of the claims 1 to
5 characterised in that the locking members (11,
12) are guided for movement in guide bushes (44)
disposed in the cylinder housing (3, 3).
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7. A lifting cylinder which can be actuated by
pressure fluid as claimed in one of the claims 1 o
B, characterised in that the lifting rod (2) is pro-
vided with a sliding seal (36) between each of its
detent recesses (13, 14) and the working piston (7). 5

8. A lifting cylinder which can be actuated by
pressure fiuid as claimed in one of the claims 1 to
7. characterised in that the lifting rod (2) is con-
structed with a shank (6) of smalier cross-sectional
width at the cylinder-housing side, on which shank 10
there are secured annular locking members (39)
provided with the marginal recesses (13, 14) and
an annular disc (40) forming the double-sided work-
ing piston (7). )

9. A lifting cylinder which can be actuated by 15
pressure fluid as claimed in claim 8, characterised
in that one side wall of each of the detent recesses
(13, 14) formed in the annular locking members
(39) is formed by a hardened side-wall ring (46)
which can be inserted in an annular groove (45) =20
provided on the annular locking member (39).

10. A lifting cylinder which can be actuated by
pressure fluid as claimed in claim 7 and one of the
claims 8 or 9, characterised in that each of the
annular locking members (39) is provided with a 25
‘holding shank (47) at the end for the replaceable
arrangement of the sliding seals (36).

11. A lifting cylinder which can be actuated by
pressure fluid as claimed in one of the claims 7 to
10, characterised in that the annular locking mem- 30
bers (39) and the annular disc (40) forming the
working piston (7) are braced to the lifting rod (2)
by means of a screw (42) which can be screwed
into the end face (41) of the lifting-rod shank (6).
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