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devices involving liquid-filled cylinders or, alter- natively, pneumatic
enclosures for spring-loaded The invention relates to a door opening and
devices were developed to rectify the abrupl clo- closing device to be
operated by fluid pressure,    sure and safety problems. comprising:
5       Typical of this early art is the document US-A- (A) a reversible
hydraulic fluid pump having first  1 712 089 which issued May 7, 1929 for
an Eleva- and second ports;                                 tor Door
Actuating Mechanism. There is shown in (B) an elongated cylinder;
Fig. 7 a horizontal operating cylinder pressing (C) a piston having a head
portion of predeter-   against a spring. Fluid is supplied to the cylinder
mined length and a rod portion, the head portion   10  through a valve such
that the cylinder opens and having two ends and the rod portion extending
closes an elevator gate. Further, a dash pot is from one of those ends;
suggested to retard the downward movement of (D) a pair of cylinder heads
each provided at a   the valve as the gate is completely closed. different
opposite end portion of the cylinder,       Eventually it was discovered
that a hydraulic one of said cylinder heads having an opening   15
fluid-filled cylinder could be sequentially emplied therein for forming a
sealable and sildable fit   and filled so as to drive a door opening and
clo- with the piston rod extending therethrough;       sure. For example,
in US-A-1 754 563, a valved (E) two sets of ports in said cylinder, said
ports  cylinder drives a piston by fluid pressure and a being in
communication with the interior of the   dash pot retards the final closing
of the door. cylinder, each of said sets of ports extending   20    Today,
power elevator car and hoistway doors linearly for a predetermined distance
along the   typically utilize AC motors and various linkages of length of
the cylinder toward the central portion  such motors with gear boxes,
checks, pulleys, and thereof;                                          so
on to provide motion for power door operation. (F) two valved ports, one
positioned at one end   Generally, power door openers using single speed of
said cylinder and the other positioned at the   25   AC motors provide a
constant opening and closing other end of said cylinder, each of said
valved   speed checked and slowed by air or oil checks. ports having a
valve;                             The air and oil check speed control
arrangements (G) two closed wall portions in said cylinder, one  must be
particularly adjusted and often require thereof extending from one of said
valved ports   supplemental control arrangements. Furthermore, toward the
central portion of said cylinder, and   30   AC motor systems are
complicated to construct the other thereof extending from the other of
and comprise a large number parts. Many of these said valved ports toward
the central portion of   parts are susceptible to wear and require frequent
said cylinder, with each of said sets of ports    maintenance. extending
from a different one of said closed         With the advent of synchronous
DC motors as wall portions toward said central portion;   35  applied to
the opening and closure of elevator (H) a pair of passages, one of said
passages      sliding doors, the early work in the field of hydrau-
connecting said first port of said fluid pump with  lics and pneumatics was
not further advanced. The one of said sets of ports and one of said valved
application of such DC motors for door opening ports, while the other of
said passages connects  and closure, however, advanced the degree of door
said second port of said fluid pump with the   40  control, in particular,
the ability to change door other of said sets of ports and the other of
said  opening and closing speeds and to provide a re valved ports;
sponsiveness to external stimulae, such as electric (I) means for reversing
said hydraulic fluid      eye detection of entry and egress, control panel
pump, so that alternately one of said sets of     button selection, or
control signals from a central ports and one of said valved ports
positioned   45  elevator or elevator bank control system. In order
adjacent thereto is connected to high fluid pres-  to accomplish this new
control and responsiveness, sure, while simultaneously the other of said
sets  the complexity of such DC motor arrangements is of ports and the
other of said valved ports       substantially increased, especially the
amount of positioned adjacent thereto is connected to low   switching and
motor control hardware required. fluid pressure.
50   Speed control is especially complicated by the Particularly the
invention relates to the field of  typical provision of special control
systems for ad- designing closure apparatus for overhead sliding
justing the speed output of the DC motors and, doors and, more
particularly, to a hydraulic door   thus, the door opening and closing
speeds. opening or closing device.                              In light of
the above, it has become desirable In the early part of the twentieth
century, eleva-   55  to provide a speed-controlled door opening device tor
door closures were recognized to be too abrupt  that is as efficient as the
known DC motor con- and too prone to cause accidents to cargo or
trolled arrangements, but which greatly reduces the passengers
Consequently, door closers and check     amount of hardware required and,
especially, the 2    
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piece parts, and which can be    998 is very complicated and only a
fraction of factory-adjusted before shipment to the customer,    the pump
pressure is utilized when the piston is reducing the installation time.
moving in the middle part of the cylinder. Furthermore a hydraulic door
opening and           The above-stated problems and related prob- closing
device of the type mentioned in the begin-   5   lems of the prior art are
solved with the principles ning is disclosed in US-A-2 212 998. However,
this  of the present invention. door opening and closing device is
problematical in    According to a first aspect (see fig. I 2) the some
aspects:                                      invention provides a door
opening and closing de- (a) The ports provided in the middle region of
vice of the type mentioned in the beginning, which the cylinder must have a
relatively small total  10  is characterized in that said closed wall
portion of area to achieve a sufficient pressure built up in  said cylinder
extending for at least the precleter- the pressurized chamber with which
said ports    mined length of the head portion of said piston, so
communicate and which is connected directly      that said head portion
successively covers and with the reversible pump. The reason why the
uncovers all of said ports of said sets of ports when total area of said
ports must be small to achieve   15   moving from one end to the other end
of said a sufficient pressure built-up in the pressurized  cylinder, and
vice versa; and said ports of said sets chamber is that the total area of
the ports of the  of ports are designed such that by far the majority
suction chamber is and must be much larger       of the hydraulic fluid
transmitted via one of said than the total area of the above-mentioned
ports  passages is being by-passed through the cylinder provided in the
middle of the cylinder and com-   20  directly back to the pump via the
other end of said municating with the pressurized chamber. How-    passages
when the piston head is near the end of ever, the result of making the
total area of these  its respective travel distance. latter ports small is
that the acceleration of the  The door opening and closing device accord-
piston is considerably limited because each time  ing to this aspect is
preferably designed such that the head portion of the piston covers such a
port  25  each of said valves has a head seated in a bore only a relatively
small amount of bypass-flow is  and threadably engages with a manifold
comprising blocked.                                         one of said
sets of ports and one of said valved (b) Another problematic aspect of the
door       ports positioned adjacent thereto, said head having opening and
closing device according to US-A-2   a stem  projecting therefrom  and
including a La- 212 998 is that in the rest position of the piston   30
pered end adjacent to said valved port, so that a assuming that the piston
is just arriving there,  rotation of said head causes said tapered end to
the total area of the ports opening into the     move with respect to the
valved port, thereby vari- suction chamber is by far smaller than the total
ably restricting or regulating the passage of fluid area of the ports
opening into the pressurized   through said valved port. chamber.
Therefore, the flow-balance of the   35    According to a second aspect
(see fig. I to pump is in a disadvantageous stage, i.e. in an   11b) the
invention provides a door opening and unbalanced state. To achieve a
balanced state,   closing device of the type mentioned in the begin- the
device according to US-A-2 212 998 is addi-  ning, which is characterized
in that the ports of said tionally provided with special low  pressure
two sets of ports are valved ports, each provided chambers and large ports
communicating with  40   with a check valve and each of said sets of ports
the cylinder as well as with low pressure relief  being by-passed by a
respective branch line which valves and low pressure suction valves
providing  contains a directional valve and opens into the a controlled
connection with the reversible      respective end of said cylinder. pump.
Thus, the device of US-A-2 212 998            A preferred embodiment of
this device accord- becomes very complicated by the aforemen-   45  ing to
the second aspect of the invention is char- tioned additional means.
acterized in that said closed wall portion of said (c) A further
problematic aspect of the device of  cylinder extending for at least the
predetermined the document US-A-2 212 998 concerns the         length of
the head portion of said piston, so that deceleration of the piston when
the head portion  said head portion successively covers and un- thereof
moves into the rest position. This decel-  50  covers all of said ports of
said sets of ports when eration of the piston is significantly limited be-
moving from one end to the other end of said cause in this operation stage
the total area of  cylinder, and vice versa; and said ports of said sets
the by-passing ports is small and, due to this,  of ports are designed such
that by far the majority the amount of bypass-flow which is obtained
of the hydraulic fluid transmitted via one of said each time the head
portion of the piston un-  55  pump ports being by-passed through the
cylinder covers one of these by-passing ports is small.   directly back to
the pump via that passage asso- (d) Finally, it has to be stated that the
whole  ciated with the other of said pump ports when the structure of the
device according to US-A-2 212  piston head is near the end of its
respective travel 3    
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piston in  fully extended position, the ball check Finally, the door
opening and closing devices       valves in the same position as is shown
in FIG. according to both aspects of the invention can         3;
optionally be designed such that each of said          FIG. 7 is a front
view of the hydraulic door valves comprises a setting screw and a ball, the
5   opening or closing device of FIG. 3, the rod and setting screw having a
longitudinal extension limit-   piston in fully extended position, the ball
check ing the upward movement of the ball and, con-          valves of the
first or left-most manifold shown in sequently, the degree of fluid flow
through each       a lowered or closed position and the ball check port.
valves of the second or right-most manifold Consequently, the present
arrangement com-   to      shown in a raised or open position; prises an
Inherent door speed control arrangement      FIG. 8 is a front view of the
hydraulic door without any  requirement for additional speed
opening or closing device of FIG. 3, the rod and control-related circuits
or systems.                   piston in partially retracted position; The
device can be coupled to a control circuit      FIG. 9 is a front view of
the hydraulic door providing three modes of door operation: door   15
opening or closing device of FIG. 3, the rod and opening, door closing and
door reversing, in par-      piston in mostly retracted position; ticular,
from  closing to opening operation. The       FIG. 10 is a front view of
the hydraulic door present control circuit is not concerned with speed
opening or closing device of FIG. 3, the rod and control. Consequently, the
associated circuitry is     piston in fully retracted position;
[err]plified and, in particular, can be constructed in  20  FIG. 11A is a
detailed front cross-sectional view plug-in modular circuit board form. The
control         of one manifold of the hydraulic door opening or circuit
comprises a pair of micro-switches signaling   closing device of FIG.'s 3
to 10, showing adjust- a fully extended or fully retracted position of the
ment screws for the plurality of ball check piston rod and a plurality of
plug-in relays activat-  valves of the manifold; and ing a reversible
rotation of the hydraulic fluid pump   25  FIG. 11 B is a lateral
cross-sectional view along depending on the mode of door operation.
Further-      the axis A-A of FIG. 11 A. more, the control system can
include a timer for       FIG. 12 is a front view of an alternate embodi-
shutting down the pump motor in the event door         ment hydraulic door
opening or closing device travel is restricted by mechanical means for an
of this invention having a modified arrangement unduly long period.
30     flow control/check valve. BRIEF DESCRIPTION OF THE DRAWINGS
DETAILED DESCRIPTION FIG. 1 is a front view of an elevator car having
In FIG.'s 1 to 11 B similar elements have been center opening sliding doors
showing installation   35  identified with the same reference numerals or
of the present hydraulic door opening or closing  characters wherever
possible. The hydraulic door device on top of the car;
opening or closing device of the present invention FIG. 2 is a schematic
diagram  of a control       is particularly shown in FIG.'s 1 and 3 to 11B
while circuit controlling the operation of the hydraulic  a control circuit
for the hydraulic door openinig or door opening or closing device of FIG.
1;    40  closing device is shown in FIG. 2. FIG. 3 is a front view of the
hydraulic door          Referring more particularly to FIG. 1, there is
opening or closing device of FIG. 1, a horizontal  shown a front view of an
elevator car 1 having cylinder or barrel being shown in cross-section
sliding doors 2, 3 which close in the center  of the exposing a horizontal
rod and a piston in fully   car hung on a track 4. Pulleys 5, 6 are
arranged on retracted position and first and second manifolds   45  each
side of the top of the elevator car I such that each comprising a plurality
of ball check valves,  a left-hand door 2 is drawn to the left upon track
the ball check valves of the first or left-most   while a right hand door 3
is drawn to the right upon manifold shown in a raised or open position and
opening. The doors are hung from track 4 and the ball check valves of the
second or right-most  guided along the track by upper and lower roller
manifold shown in a lowered or closed position;    50  sets. FIG. 4 is a
front view of the hydraulic door          Some elevator car sliding doors
comprise two opening or closing device of FIG. 3, the rod and  pairs of
doors opening from one side to the other. piston in partially extended
position;            In such a case, the door that must travel the FIG. 5
is a front view of the hydraulic door      farthest to open is typically
geared so that it travels opening or closing device of FIG. 3, the rod and
55  twice as fast as the other. Such an arrangement is piston in mostly
extended position;               not shown in the drawings nor are other
arrange- FIG. 6 is a front view of the hydraulic door      ments well known
in the art. However, all such opening or closing device of FIG. 3, the rod
and  arrangements may be easily adapted for applica- 4    7
EP 0 291 654 B1                      8 tion of the present device and the
center sliding    may be KU Series, Plug-in type relays available 



door arrangement shown is merely exemplary of       from Potter &
Brumfield. such arrangements. Furthermore, the present hy-
Microswitches DOL an DCL are mounted in draulic door opening or closing
device is equally   relationship to rod 13 such that switch DOL iden-
suited to application in any door system such as   5   tifies a fully
retracted or door open position while those installed in train cars or as
warehouse doors.  switch DCL identifies a fully extended or door The
hydraulic door opening or closing device     closed position. An example of
a commercially comprises a rotary gear pump motor 7 having two
available microswitch useful in the practice of this ports which,
responsive to a change in power feed,  invention is Burgess At. No.
CT2KR2-A2. pumps in reverse direction. That is, at one point in  10  Timer
circuit T1, e.g., Potter & Brumfield Type time, hydraulic fluid line 12
connected to one port  CB, is connected in series with relay DPT such may
be a pressure line while fluid line 11 con-     that, in accordance with a
timing constant, power nected to the other port will be a suction line and,
holding either the relays 0 or C actuated is cut off upon a change in power
feed, fluid line 11 be-       via normally closed contacts DPT 2, DPT 10
after a comes a pressure line and line 12 becomes a   15  predetermined
timing interval. Consequently, power suction line.
feeding pump motor 7 is cut off in extraordinary One such pump which may be
employed is           situations as will be described in greater detail
available from Hy Pack (div. of WEAVER Corp.)        herein. which may be
driven by a Franklin Electric Model        The control circuit of FIG. 2
may be most 1903180400 PR1, a 220 volt, single phase motor   20
conveniently implemented in the form of a single rated at 425 watts with a
full load. This Franklin   printed circuit board equipped with plug-in
relays, Electric motor requires a run capacitor Cl of ap-   fuses,
microswitch contacts and other components, proximately  fifteen
microfarads.  Resistor  R1     greatly reducing the amount of separate
compo- (15,000 ohm, zwatt) is installed across the termi-   nents required
by the present invention. nals of capacitor Cl to bleed charge from the
25      Generally the control circuit shown in FIG. 2 capacitor reducing
arcing of the contacts during     provides three modes of operation of the
hydraulic rapid cycling.                                       door opening
or closing device of FIG. I: a door Fluid line 11 couples pump motor 7 to a
first    opening mode, a door closing mode and a door manifold 8 which
drives a piston 14 inside cylinder  reversing mode such that upon certain
conditions, or barrel 10 to close doors 2 and 3 via rod 13. Rod   30   a
door closing is reversed to a door opening opera- 13 is attached in a well
known manner to the doors  tion. These three modes of operation will be ex-
2 or 3 and is most conveniently in a line approxi-   plained in greater
detail with reference to FIGS. 3 mately parallel to the line of directional
door move-  to 10 showing the present hydraulic door opening ment
represented, for example, by the track 4.       or closing device in
various stages of operation. Ideally, the pump motor 7 and its connection
to the   35   Signals relating to a selection of a particular mode barrel
10 should be arranged so that the fluid lines  are intercepted at control
signal terminal CS. 1 1, 12 are as short as possible.
Referring briefly and collectively to FIGs. 3 to Referring more
particularly to FIG. 2, there is  10, there is shown in each Figure, rotary
gear shown a control circuit for the hydraulic door open-  pump 7 coupled
to first and second manifolds 8 ing or closing device shown in FIG. 1 which
will be   40  and 9 via hydraulic fluid lines 11 and 12 respec- further
explained by aid of FIGs. 3 to 10 showing    tively, cylinder or barrel 10
and rod 13 as shown in the hydraulic door opening or closing device in
FIG. I. As clearly shown in FIGs. 3 to 10, rod 13 is operation. The control
circuit of FIG. 2 is connected  coupled to a piston head 14 driven within
barrel 10 via, fuses F1 and F2 and terminals L1, L2 to a       by fluid
pressure. Fluid lines 11 and  12 each controlled operating voltage that is
chosen appro-   45   branch into two branch lines. Branch lines 15 and
priately for operating parallel-connected relays XC,  16 are connected to
opposite ends of barrel 10 via C, REV, 0, and XO which, in turn are
connected in   two directional flow valves 17 and 18 respectively. series
via relay DPT with one power feed line to     The other branch lines 19 and
20 each run  to a the pump motor 7.
plurality of ball valves linearly spaced along each Power for pump motor 7
is provided via fuses   50   end of barrel 10. First manifold 8 comprises
live F3 and F4 and 220 VAC single phase line terminals    such ball valves
21 to 25 and second manifold 9 11 and L12. As will be subsequently
explained, a     also comprises five such ball valves 26 to 30. Each
reversal of pump motor 7 is accomplished by an       such ball valve is
fluidly coupled between an asso- alternate feeding of power via terminal
M14 or       ciated branch line and the barrel 10 via a ball such terminal
M15 of motor 7 while terminal M13 of  55  that in a down position an
opening to barrel 10 is motor 7 is always coupled to line terminal L12.
closed and in an up position fluid flow is permitied The relays employed in
the practice of this      between barrel 10 and an associated branch line
in invention, e.g., relays 0, C, XC, REV, XO and DPT,   accordance with a
screw adjustment as will be 5    9                  EP 0 291 654 B1
10 more particularly described in a discussion of FIGs.  via terminal L11
and terminal Ml 4 to pump motor 7 



11A and 11B.                                       and via close relay
contacts C8, C12 to power In particular, branch line 19 parallels barrel 10
terminal L12. The power connection of motor termi- in the vicinity of ball
check valves 21 to 25. De-   nals M14, M13 ensures that the pump motor 7
runs pending on the position of piston 14, these ball   5   in such a
direction as to close the elevator doors. check valves 21 to 25 provide a
fluid bypass to a    Upon closure of either 08 or 012 or C8 and C12 flow of
fluid via branch line 15. In a similar manner,  the applied voltage from
line 12 is connected to the ball check valves 26-30 provide a fluid bypass
to a  line side of delay time Tl. If either of the 0 or C flow of fluid via
branch line 16. Useful flow control  relays are energized longer than the
time constant check valves are commercially available, e.g., De-   10
value for T1 then the DPT relay is energized. troit Fluid Products part no.
EC10B.                   Referring now to FIG. 3, the rotary gear pump *
The only wearing parts associated with the        7 establishes a pressure
in fluid line 11 and a device of FIG. 3 are two sets of O-rings, one set
for  suction in fluid line 12. Fluid is at first pumped the piston 14, and
the other set for the sealing of  through directional flow control valve 17
into the rod 13 at the branch line 16 end of the barrel 10.  15  barrel 10
by way of branch line 15. Consequently, the present device is easily main-
At the same time, since there is pump pres- tained once installed.
Referring briefly to FIG. 11A  sure in the branch line 19 to first manifold
8, the and 11B, ball valves 21 to 30 may be preadjusted    ball check
valves 21 to 25 of the first manifold 8 by way of set screws 39 for a
particular sliding     are forced Into a down or closed position eliminial-
or operation before the device is shipped to the   20  ing any fluid flow
toward the pump motor via this destination of its intended application.
manifold at this time. Referring now to FIGs. 2 to 10, the operation of
Consequently, pump motor fluid flow is di- the present device will be
explained in detail. It will  verted by way of flow valve 17 and through
line 15 be assumed that, for the purposes of this discus-   into the end of
the barrel 10. Piston 14 is forced sion, the pump motor 7 and barrel 10
have under-  25  away from this end of the barrel 10 simullaneously gone a
door opening operation, that the pump         causing an extension of the
rod 13. system  is primed and that all the air has been         Referring
now to FIG. 4, once the barrel 10 has purged from the barrel 10, the
manifolds 8 and 9     begun to pressurize at its other end and the piston
and the hoses 11, 12, 15, 16, 19, 20.                14 begins to move, the
ball checks 26 to 30 in the Referring briefly to FIG. 2, a command signal
30  second manifold 9 are forced upward into their to close the elevator
doors is generated from a      open positions. This opening of ball chock
valves main elevator control panel, typically in an elevator  26 to 30 of
the second manifold 9 provides a path machine room (not shown). The command
signal is      via branch line 20 for exhaust fluid from the pre-
transmitted to the control circuit of FIG. 2 via     vious cycle of
barrel/piston operation. At this point control signal terminal CS. The
receipt of the con-   35  in time, the flow control valve 18 for the branch
line trol signal at terminal CS closes the contacts       16 has not been
actuated. There is no flow of CLOSE between terminals COM 1 and CS3. This
is       hydraulic liquid In line 16. acomplished, for example, by relay
actuation.       Cl and C2 designate in FIG. 4 closed wall portions The
contacts CLOSE of terminal CS being          of the cylinder 10. closed, an
electrical path is formed via terminal L1,  40  Referring now to FIG. 5,
the piston 14 and rod fuse Fl, closed contacts DPT2 and DPT10, nor-
13 have traveled outward at a constant velocity mally closed contacts 02
and 010, and normally       driven by the continuous operation of pump
motor closed contacts REV2 and REV10 to the parallel       7. When the
pressurized side of piston seal 14 connection of hold closed relay XC with
close relay  passes the first opening in the wall of the barrel l0 C via
normally closed door close limit switch DCL   45  to the first ball check
valve 26, the velocity of the contacts DCL6 and DCL7.
piston 14 and rod 13 reduces. This reduction in With the operation of hold
closed relay XC,      piston velocity relates to a reduction in pressure on
associated relay contacts XC5 and XC9 are closed     the drive side of
piston 14 caused by a portion of temporarily holding relay XC actuated
after the      the hydraulic fluid under pressure being by-passed close
contacts CLOSE of terminal CS are opened.  so  directly back to the pump
motor 7 via branch line As can be seen by the series connection of con-
20 and fluid line 12. A further decrease in piston tacts XC5, XC9, 02, 010,
REV2, and REV 10,           velocity follows as the piston 14 passes each
ball either the actuation of the open relay 0 or the      check valve 26 to
29. Without the aid of any reverse relay REV will release relay XC.
external speed control arrangement, the second At the same time, close
relay C is actuated via  55   manifold 9 automatically converts to a
bypassing the normally closed contacts DCL6, DCL7 of door      operation
from a completely directional operation close limit switch DCL. Normally
open close relay    providing an inherent speed control. contacts C5, C9
now close a path providing power    11    EP0291654 B1
12 Referring to FIG. 6, by the time piston 14         At the same time,
hold open relay XO is en- passes ball check valve 29, valves 26 to 29 are
all  ergized holding open relay 0 and hold open relay 



bypassing fluid back to pump motor 7 and only ball  XO energized. This
holding open is caused by way valve 30 is releasing fluid pressure on the
driven  of the closure of normally open hold open relay side of the piston
14. With this slow release of fluid   5   contacts X05 and X09. through
ball valve 30 there is a correspondingly       With the energization of
open relay 0, its cor- slow directional movement of piston 14. Conse-
responding normally open contacts 05, 09, 08, 012 quently, by far the
majority of the hydraulic fluid  are closed. Power is thus fed to pump
motor 7 via transmitted via line 11 is being bypassed through   motor
contacts M15, M13 and the pump motor the reservoir formed In the barrel 10
directly back   10  operates in reverse rotation. Referring to FIG. 7, a to
the pump motor 7 when the piston 14 is near the  pressure is created in
fluid line 12 while a suction end of its travel distance.
is created in fluid line 11. Consequently, fluid is In other words, each
time a ball check valve of  now pumped through directional flow control
valve the valves 26 to 29 of manifold 9 is passed, the    18 by way of
branch line 16 into the end of barrel piston 14 and rod 13 undergo an
approximately  15  10. Fluid also presses into branch line 20 and into
constant decrease in velocity given a particular   second manifold 9.
preset adjustment of set screws of the valves 26 to    Because of the
increased pressure in the sec- 29. Adjustment of the set screws 39 (FIGS.
11A     ond manifold 9 and the pressure in the first mani- and 11 B) for
valve 30 will establish a final slow  fold 8 is only residual pressure
subject to exhaust speed to stop motion of the piston rod 13. This  20
back to suction line 11, the several ball check adjustment must take into
consideration the inertia  valves 26 to 30 in the second manifold 9 are
forced generated by varying weights of different door con-  into their
closed or down position. In particular this figurations, sizes and
materials used to fabricate  is accomplished by the effects of the pump
motor the doors. However, if these are known, as sug-     pressure applied
to the surface area of the balls of gested previously, all settings can be
preset during   25  the ball check valves 26 to 30 on the manifold side the
manufacture of the present device.              of the balls as compared
with the reduced pressure Referring again to FIG. 2, after the rod 13 is
effects on the surface area of the barrel side of the totally extended, the
door close limit switch DCL is  balls via the small holes in the barrel
wall. mechanically actuated. Normally closed contacts        Referring now
to FIG. 8, as the device pressur- DCL6, DCL7 open at this time
de-energizing close   30  izes, the fluid from pump motor 7 flows through
relay C. This de-energization of close relay C re-  line 12 via flow valve
18 and branch line 16 into the sults in the opening of close relay contacts
C5, C9,  barrel 10. The ball valves 26 to 30 all being closed, C8, C12
turning power off to pump motor 7.         the piston 14 is forced to
retract and the rod 13 is Despite the de-energization of close relay C,
driven inward. parallel connected relay XC does not de-energize   35  At
the same time, all the ball valves 21 to 25 of as its hold up path is still
preserved. Consequently,  the first manifold 8 are forced to open and their
relay XC provides a latching memory circuit which  associated balls are
shown in an uppermost posi- safeguards against opening, for example,
passen-   tion due to the exhausting of the fluid from the gers pulling the
car door open while the elevator is  barrel 10 from the already described
close cycle. in motion or a condition known as door sag, an   40   The
fluid returns via first manifold 8, branch line 19 , unintentional ,
premature opening (or closing) of the  and fluid line 11 to pump motor 7.
doors. In such situations, the door close micro-       There is no fluid
flow through directional flow switch contacts DCL6 and DCL7 return to their
control valve 17 at this time. All the fluid exhausts normally closed
position energizing close relay C  via ball check valves 21 to 25. and
turning power back on feeding pump motor 7   45    Referring to FIG. 9, the
piston 14 and rod 13 via motor terminals Ml 3 and Ml 4. In this manner,
continue to retract at a relatively constant velocity. the correct, closed
door position is maintained until  As soon as the pressurized side of the
piston a command to open is transmitted to control signal  passes the first
ball check valve 21 of the first terminal CS.
manifold 8, a portion of the pressurized fluid can Now the door opening
mode of operation will  50  bypass via open ball check valve 21 and branch
be described. Referring again to FIG. 2, a com-    line 19 directly to
rotary gear pump 7. Conse- mand signal to open the elevator door is
transmit-  quently, there is a reduction in the velocity of ted to control
signal terminal CS from the main     piston 14. elevator controller. As a
result, open contacts        Referring now to FIG. 10, as the piston 14
OPEN are closed and a path is established by line   55  passes each barrel
opening to a ball check valve terminal Ll through normally closed switch
DOL      22 to 24, the first manifold 8 is simultaneously energizing open
relay 0.                           converted from providing entirely
directional opera- tion to a bypassing operation. In step-wise fashion, 7
13                 EP 0 291 654 B1                    14 the speed of
piston 14 is continuously decreased    now closed open relay contacts 05,
09, 08, 012. as it passes ball check valves 21 to 24 until finally  At the
same time as reverse relay contacts 



only ball check valve 25 releases fluid pressure on  REV5 and REV9 are
closed, hold open relay XO is the driven side of piston 14 thus permitting
a slow  energized and closes normally open contacts X05, directional
movement by exhausting fluid from bar-   5   X09. In this manner, open
relay 0 is preserved rel 10.
after switch contacts REV of terminal CS return to As for the closing
operation, set screws of ball  their normally open state. check valves 21
to 25 may be preset at the loca-       The pump motor 7 continuously runs
generat- tion of manufacture of the present device to estab-  ing a
pressure in line 12 to reopen the door no lish a particular deceleration of
piston 14 for the   10  matter what position the piston was in during its
door opening operation. Eventually, the piston     closing cycle, that is,
as shown in FIGS. 3-6, at the reaches its limit actuating the door open
limit    time the reversal command signal is received. The switch DOL.
hold open relay XO maintains the doors in an open Referring to FIG. 2, door
open limit switch DOL  position until a command signal to close is trans-
has normally closed contacts DOL5, DO9 which   15   mitted to command
signal terminal CS. open at this time. This contact opening deener-
Referring again to FIG. 2, the operation of a gizes open relay 0 turning
off the pump motor 7.   protection timing circuit, comprising delay timer
TI Hold open relay XO does not deenergize at       and protection relay
DPT, will be described. The this time as a hold open path is preserved
through  purpose of the protection timing circuit is to turn off rmally
closed close relay contacts C2, C10. As   20  the pump motor 7 in the event
that door travel is with the door closure mode of operation, the hold
restricted by, for example, obstructions in the slid open path including
hold open relay XO creates a   ing door sill, the doors being knocked off
track 4 or path to normally closed switch DOL such that in    other
obstructions. the event door open limit switch contacts DOL5,        Delay
timer T1 is connected on one side to DOL9 are re-closed, the open relay 0
is automati-  25   motor terminal Ml 3 and on the other side to pro- cally
energized reopening the door. Consequently,  tection relay DPT. hold open
relay XO provides a safeguard against a      As explained before,
protection relay DPT door sagging, that is, a premature door closing
comprises normally closed contacts DPT2, DPT10 caused by door closing
spring action or an inten-  which are wired in series between the line
voltage tional passenger intervention.                 30  applied at
terminal L1 and the controller circuit. Now, the door reversal mode of
operation will   The time constant of delay timer T1 is established be
described wherein a door closing operation is   at the predetermined travel
time for one door cycle, automatically reversed to a door opening
operation.  either opening or closing. Referring again to FIG. 2, during
closing, it is   In the event that the pump motor 7 runs longer necessary
at times to reverse the operation be-  35  than the time constant, the
delay timer T1 is en- cause, for example, cargo or passengers have not
ergized and, at the same time, protection relay completed their entry or
exit. In this event, a door  DPT is energized. The energization of relay
DPT in reversal command signal is transmitted to com-    turn causes
normally closed protection relay con- and signal terminal CS and closes a
closure of      tacts DP2, DP1O to open. Consequently, the entire reverse
contacts REV. As a result, a path is closed   40  controller is
deenergized. Power is turned off to between terminal L1 through relay
winding REV to   pump motor 7 due to the deenergized open relay terminal
L2. The energization of reverse relay REV  0 or close relay C. in turn
causes an opening of normally closed re-       The controller circuit may
be reacluated  by verse relay contacts REV2, REV10 and a closure of
turning the emergency stop switch (located within normally open reverse
relay contacts REV5, REV9.   45  the elevator cabin) to OFF (not shown).
This would The opening of reverse relay contacts REV2      automatically
return  protection  relay  contacts and REV10 deenergizes the hold closed
path to       DPT2, DPT10 to their normally closed position. the
parallel-connected close and hold closed relays  When such a emergency stop
switch is returned to C and XC respectively. With the deenergization of  a
RUN position, the controller circuit is already the close relay C, in
particular, the close relay   50  initialized and prepared to receive a
door open, contacts C5, C9, C8, C12 return to their normally  door close,
or door reverse signal at terminal CS. open position. As a result, the pump
motor loses       Referring more particularly to FIG. 11A, the power and
stops.                                   construction and ease of
maintenance of the in- On the other hand, reverse relay contacts
tegral cylinder and dual manifolds of the present REV5, REV9 are closed and
energize the open   55  hydraulic door opening or closing device will be
relay 0 by way of normally closed door open limit  discussed in greater
detail. switch DOL Consequently, the pump motor 7 is           The device
shown in FIG. 11A is assembled provided power via motor terminals M13, Ml 5
and   from a barrel 10 into which is inserted a piston 14 8    15
EP0291 654B1                        16 and rod 13. Piston 14 is provided
before its inser-  containing block 36, and clamping block 37 may be tion
with first and second 0 ring seals not particu-  seen held together by way
of clamp block screws 



larly shown. However, annular grooves 31,32 are    42. Also, ball check
valve 25 can be seen in detail shown for seating the pair of 0 rings. An
end cap  comprising adjusting set screw 39 and ball 40 33 seals the barrel
10 at one end while, at the   5   fluidly communicating with barrel opening
41. The same time, provides an opening to fluid branch line  longitudinal
extension of the set screw 39 can be 15. The end cap 33 is sealed inside
the barrel 10  seen to limit the upward ascent of ball 40 and, by an 0-ring
which is seated in annular groove 34  consequently, the degree of opening
of ball check of the end cap. End cap 33 is also provided with an  valve
25. annular recessed shoulder 35 at its open end to the   10  Referring now
to the alternative embodiment of barrel 10. The recess of the shoulder 35
permits   FIG. 12 there is shown a rotary pump 7 fluidly hydraulic fluid to
flow to the final ball check valve  coupled to first and second manifolds
8' and 9' via 25 while at the same time is a stop for the full    hydraulic
fluid lines 11, 19, 12 and 20, respectively retraction of the rod 13. These
0 rings are the only  and barrel 10 for driving piston 14 as discussed
parts susceptible to wear and, hence, replacement  15  above in connection
with the other FIGS. ll can be in the present hydraulic device.
seen that while the embodiment shown in FIG. 12 A similar end cap, not
shown, is provided at    includes a hydraulic cylinder having an integral
the other end of the barrel 10 but additionally    manifold it differs from
the embodiment described comprises a third opening which is fluidly sealed
above in that the ball valves 21 to 24, and 26 to 29, about the rod 13. It
also is sealed with the barrel  20  and replaced with ports or openings 21
to 24' and 10, by an 0 ring and comprises a shoulder similar  26' to 27,
and flow valves 17 and 18 and the to shoulder 35.
branch lines 15 and 16 have been eliminated. The From the second manifold
9, shown in partly     ports 21' to 24 and 26' to 29' are shown out of
cut-away view at the right of FIG. 11 A, it can be  scale and it will be
appreciated that in practice they seen that each manifold comprises two
blocks, an   25   will be sized to by-pass pressurized fluid out of upper
ball check valve containing block 36 and a   barrel 10 from either the
front or rear of piston 14 lower clamping block 37. These are clamped to-
depending the pistons direction of travel and posi- gether by bolts or
other fastening devices about    tion in barrel 10 to slow its travel rate
as described barrel 10.                                         above. The
ports operate in the same manner as Referring more particularly to the ball
valve   30  ball valves except that they cannot be easily ad- containing
block of the first manifold 8, it can be  justed. In this embodiment the
pressurized fluid seen that branch fluid line 19 terminates in that  driven
by pump 7 flows via first fluid line 11 and block at pressure seal 38 which
is seated in an    branch line 19 to first manifold 8' to drive piston 14
annular shoulder of the block.                     to the left (as shown).
Only a small amount of First manifold 8 comprises five ball check   35
piston 14 movement, e.g. 1.59 mm (1/16 inch), is valves 21-25. By way of
example, each ball check   required to close port 24 and sequentially ports
valve comprises a set screw and a floating ball     23', 22' and 21'
accelerating the piston 14 as it valve portion for fluidly communicating
via opening  moves to the left because of the increased volume 41 with
barrel 10. The set screw is fluidly sealed in  of pressurized fluid driving
the piston. Similarly, a cylindrical channel of the manifold by way of a
40  piston 14 is slowed to a stop by sequenlial opening washer seated in an
annular groove. A longitudinal  of ports 26' to 30' at the opposite end of
the barrel extension of the screw limits the extent of opening  10. When
pump 7 is reversed the pressurized fluid or the upward movement of ball 40.
Lastly, barrel  flows in the opposite direction via a second fluid opening
41 to the ball valve is sealed to the upper  line 12 and branch line 20 to
second manifold 9' block of the manifold 8 by a sealing washer seated   45
and the above-described piston 14 action is re- in an annular groove of the
manifold.              versed. Valves 25' and 30' perform substantially The
entire integral unit can be preassembled    the same function as ball
valves 25 and 30 and as described and preadjusted at the location of
could be of the same construction. The ports of the manufacture for a
particular application. Subse-   valves 25' and 30' are designated with 55
and 56. quently, it can be appropriately installed to an   50  Valve 30' is
illustrative having a head 50 sealed elevator car via a holding clamp 38 or
other secur-  in a bore in and threadably engaged with manifold ing device.
After the motor is coupled via the     9'. An O-ring 52 forms a fluid seal
between valve supply and branch feed lines, fluid such as oil may  30' and
manifold 9'. Stem 54 projects from head 50 be appropriately introduced and
all the air removed  into manifold 9' and has a tapered end 58 adjacent
from the lines in accordance with known practice.    55  port 56. Rotation
of head 50 causes tapered end 58 Referring now to FIG. 11 B, there is shown
a    to move with respect to port 56 thereby variably cross section of the
first manifold 8 along the axis  restricting or regulating the passage of
fluid A-A. From this perspective, barrel 10, upper valve  through port 56.
17                 EP 0 291 654 B1                      18 C1 and C2
designate in FIG. 12 closed wall por-             (1-1) a pair of passages
(19, 20), one of said tions of the cylinder 10.
passages (19) connecting said first port (I I) From the foregoing it will
be understood that            of said fluid pump (7) with one (2l to 24') 



the embodiment of FIG. 12 is a simplified design             of said sets
of parts (21' to 24, 26' to 29') that operates in substantially the same
manner as    5       and one (55) of said valved ports (55, 56). the
embodiment described above in connection                 while the other of
said passages (20) con- with FIGS. 1 to 11B.
nects said second port (12) of said fluid Thus there has been shown and
described one              pump (7) with the other (26' to 29') of said
embodiment of a hydraulic door opening or closing           sets of ports
(21' to 24', 26' to 29') and the device with reference to one particular
application   10     other (56) of said valved ports (55, 56); for opening
dual center opening sliding doors of an         (1) means for reversing
said hydraulic fluid elevator car. It will be apparent to those skilled in
pump (7), so that alternately one of said the art that the principles of
the invention as de-          sets of ports (21' to 24', 26' to 29') and
one scribed can be applied to other physical arrange-           of said
valved ports (55, 56) positioned ad ments and applications.
15         jacent thereto is connected to high fluid pressure, while
simultaneously the other of Claims
said sets of ports (21' to 24', 26' to 29') and the other of said valved
ports (55, 56) posi 1  A door opening and closing device to be op-
tioned adjacent thereto is connected to low erated by fluid pressure,
comprising:           20          fluid pressure: (A) a reversible
hydraulic fluid pump (7)          characterized in that having first and
second ports (11 12);             said closed wall portion [err] of said
cyl- (B) an elongated cylinder (10);                    inder (10)
extending for at least the predeter- (C) a piston (13, 14) having a head
portion         mined length of the head portion (14) of said (14) of
predetermined length and a rod por-  25     piston, so that said head
portion (14) succes- tion (13), the head portion (14) having two
sively covers and uncovers all of said ports of ends and the rod portion
(13) extending             said sets of ports (21' to 24', 26' to 29') when
from one of those ends;                             moving from one end to
the other end of said (D) a pair of cylinder heads each provided
cylinder (10), and vice versa; and said porls of at a different opposite
end portion of the   30    said sets of ports (21' to 24', 26' to 29') are
cylinder (10), one of said cylinder heads           designed such that by
far the majority of the having an opening therein for forming a
hydraulic fluid transmitted via one of said pas- sealable and slidable fit
with the piston rod       sages (19, 20) is being by-passed through the
(13) extending therethrough;                       cylinder (10) directly
back to the pump (7) via (E) two sets of ports (21' to 24, 26' to 29')  35
the other end of said passages (19, 20) when in said cylinder (10), said
ports (21' to 24,      the piston head (14) is near the end of its 26' to
29') being in communication with the         respective travel distance.
interior of the cylinder (10), each of said sets of ports (21' to 24', 26'
to 29') extend-  2. A door opening and closing device according ing
linearly for a predetermined distance   40     to claim  1, characterized
in that each of said along the length of the cylinder (10) toward
valves (25', 30') has a head (50) sealed in a the central portion thereof;
bore and threadably engages with a manifold (F) two valved ports (55, 56),
one positioned       (8', 9') comprising one of said sets of ports at one
end of said cylinder (10) and the            (21' to 24', 26' to 29') and
one of said valved other positioned at the other end of said   45
ports (55, 56) positioned adjacent thereto, said cylinder (10), each of
said valved ports (55,       head (50) having a stem (54) projecting there-
56) having a valve (25', 30');                     from and including a
tapered end (58) adjacent (G) two closed wall portions [err] in said
to said valved port (55, 56), so that a rotation cylinder (10), one [err]
thereof extending          of said head (50) causes said tapered end (58)
from one (55) of said valved ports (55, 56)   so   to move with respect to
the valved port (55, toward the central portion of said cylinder
56), thereby variably restricting or regulating (10), and the other (err)
thereof extending         the passage of fluid through said valved port
from the other (56) of said valved ports (55,      (55, 56). 56) toward the
central portion of said cyl- inder (10), with each of said sets of ports
55   3. A door opening and closing device according (21' to 24', 26' to
29') extending from a           to the preamble of claim  1, characterized
in different one of said closed wall portions          that the ports (41)
of said two sets of ports (4.1) [err] toward said central portion;
are valved ports each provided with a check 10    17                   EP 0
291 654 B1                        18 C1 and [err] designate in FIG. 12
closed wall por-                (H) a pair of passages (19, 20), one of
said tions of the cylinder 10.
passages (19) connecting said first port (11) From the foregoing it will be
understood that               of said fluid pump (7) with one (21' to 24') 



the embodiment of FIG. 12 is a simplified design                of said
sets of ports (21' to 24', 26' to 29') that operates in substantially the
same manner as    5          and one (55) of said valved ports (55,56) the
embodiment described above in connection                    while the other
of said passages (20) con- with FIGS. 1 to 11 B.
nects said second port (12) of said fluid Thus there has been shown and
described one                 pump (7) with the other (26' to 29') of said
embodiment of a hydraulic door opening or closing              sets of
ports (21' to 24', 26' to 29') and the device with reference to one
particular application    10.      other (56) of said valved ports (55,
56); for opening dual center opening sliding doors of an            (I)
means for reversing said hydaulic fluid elevator car. It will be apparent
to those skilled in           pump (7), so that alternately one of said the
art that the principles of the invention as de-             sets of ports
(21' to 24', 26' to 29') and one scribed can be applied to other physical
arrange-               of said valved ports (55, 56) positioned ad ments
and applications.                             15         jacent thereto is
connected to high fluid pressure  while simultaneously the other of Claims
said sets of ports (21' to 24', 26' to 29') and the other of said valved
ports (55, 56) posi- A door opening and closing device to be op-
tioned adjacent thereto is connected to low erated by fluid pressure,
comprising:           20         fluid pressure: (A) a reversible hydraulic
fluid pump (7)             characterized in that having first and second
ports (11, 12);               said closed wall portion [err]of  said  cyl-
(B) an elongated cylinder (10);                       inder (10) extending
for at least the predeter (C) a piston (13, 14) having a head portion
mined length of the head portion (11) of said (14) of predetermined length
and a rod por-   25      piston, so that said head portion (14) succes tion
(13) the head portion (14) having two           sively covers and uncovers
all of said ports of ends and the rod portion (13) extending
said sets of ports (21' to 24', 26' to 29') when from one of those ends;
moving from one end to the other end of said (D) a pair of cylinder heads
each provided            cylinder (10), and vice versa; and said ports of
at a different opposite end portion of the   30       said sets of ports
(21' to 24', 26' to 29)') are cylinder (10), one of said cylinder heads
designed such that by far the majority of the having an opening therein for
forming a               hydraulic fluid transmitted via one of said pas
sealable and slidable fit with the piston rod         sages (19, 20) is
being by-passed through the (13) extending therethrough;
cylinder (10) directly back to the pump (7) via (E) two sets of ports (21'
to 24', 26' to 29')  35    the other end of said passages (19, 20) when in
said cylinder (10), said ports (21' to 24',        the piston head (14) is
near the end of its 26' to 29') being in communication with the
respective travel distance. interior of the cylinder (10), each of said
sets of ports (21' to 24', 26' to 29') extend-    2. A door opening and
closing device according ing linearly for a predetermined distance   40
to claim  1. characterized in that each of said along the length of the
cylinder (10) toward          valves (25', 30') has a head (50) seated ill
a the central portion thereof;                          bore and threadably
engages with a manifold (F) two valved ports (55, 56), one positioned
(8', 9') comprising one of said sets of ports: at one end of said cylinder
(10) and the              (21' to 24', 26' to 29') and one of said valved
other positioned at the other end of said  45        ports (55, 56)
positioned adjacent thereto said cylinder (10), each of said valved ports
(55,         head (50) having a stern (54) projecling there 56) having a
valve (25', 30');                        from and including a tapered end
(58) adjacent (G) two closed wall portions [err] in said         to said
valved port (55, 56), so that a rotation cylinder (10), one [err] thereof
extending             of said head (50) causes said tapeied end(58) from
one (55) of said valved ports (55, 56)   50      to move with respect to
the valved port(55. toward the central portion of said cylinder
56), theroby variably iostricting or regarding (10), and the other (err)
thereof extending            the passage of fluid through said valved port
from the other (56) of said valved ports (55,         (55, 56). 56) toward
the central portion of said cyl- inder (10), with each of said sets of
ports   55   3. A door opening and closing device a according (21' to 24,
26' to 29') extending from  a             to the preamble of claim  1,
characterized in different one of said closed wall portions            that
the ports (41) of said two sets of ports (41) [err] toward said central
portion;                 are valved ports, each provided with a check 10
19                 EP 0 291 654 B1                     20 valve (21 to 24,
26 to 29) and each of said sets       bis 24', 26' bis 29') in Verbinduig
init dcei of ports (41) being by-passed by a respective          Inneren
des Zylinders (10) sincl, wobei sich branch line (15, 16) which contains a
direc-           jeder der S~tze von Durchgangsolintingen 



tional valve (17, 18) and opens into the respec-       (21' bis 24', 26'
bis 29') linear Uber eine tive end of said cylinder (10).             6
vorbestimmte Strecke Itngs cler lAnge des Zylinders (10) nach dem mittigen
lell des- 4. A door opening and closing device according             selben
zu erstreckt; to claim 3, characterized in that said closed          (F)
zwei mit Ventilen versehene Durch- wall portion (C7, C2) of said cylinder
(10) ex-        gangsoffnungen (55, 56), von dotien eine an tending for at
least the predetermined length of  to   einem Ende des Zylinders (10)
posilioniel the head portion (14) of said piston, so that          und die
andere an dem anderen Ende des said head portion (14) successively covers
and         Zylinders (10) positioniert isl, wobei jede uncovers all of
said ports of said sets of ports       der mit Ventilen versehenen
Durchgancgsbil- (41) when moving from one end to the other
nungen (55, 56) ein Ventil (25', 30') hal; end of said cylinder (10), and
vice versa; and   I5    (G) zwei geschlossene Wandteile (Ci, C2) inl -said
ports of said sets of ports (41) are de-          dem  Zylinder (10), von
denen sich einer signed such that by far the majority of the
(Ci) von einer (55) der mit Venlilen verse- hydraulic fluid transmitted via
one of said            henen Durchgangs6ffnungen (55, 56) nach pump ports
(11, 12) being by-passed through            dem  mittigen Teil des
Zylincleis (10) zu the cylinder (10) directly back to the pump (7)  20
erstreckt, und von denen sich der anidere via that passage (20, 19)
associated with the          (C2) von der anderen (56) der mit Ventilen
other of said pump ports (11, 12) when the             versehenen
DurchgangsoHnungen (55, 56) piston head (14) is near the end of its respec-
nach dem mittigen Tell des Zylinclers (10) tive travel distance.
zu erstreckt, wobei sich jeder der Stize von. 25
Durchgangs6ffnungen (21' bis 24', 26' bis 5. A door opening and closing
device according             29') von einem anderen der geschlossenen to
any one of claims 1, 3 and 4, characterized         Wandteile (C,, C2) nach
dem iniltigen Teil In that each of said valves (21 to 30, 25', 30')
zu erstreckt; comprises a setting screw (39) and a ball (40),        (H)
ein Paar Durchgange (19, 20), wobei the setting screw (39) having a
longitudinal  30       einer der Durchgange (19) denl erslen extension
limiting the upward movement of the          Durchlall (11) der Fluidpumpe
(7) mil einem ball (40) and, consequently, the degree of fluid       (21'
bis 24') der Satze von Durchgaigs6lf- flow through each port (41, 55, 56).
nungen (21' bis 24', 26' bis 2!') uincl ciuer (55) der mit Ventilen
versehenen Durc1h- PatentansprUche                                 35
gangsdffnungen (55, 56) verbindlet, wfihrend der andere der Durchgange (20)
den zwei- 1. Eine TUroffnungs- und -schiiefleinrichtung, die        ten
Durchlal3 (12) der Fluidpumpe (7) init durch Fluiddruck zu betreiben ist,
umfassend:          dem  anderen (26' bis 29') der Stzoe voI1 (A) eine
reversible Hydraulikfluidpumpe (7),         Durchgangs6ffnungen (21' bis
24', 26' bis die einen ersten und zweiten Durchlafl (11,  40      29') und
der ancleren (56) der mil Venltilen 12) hat;
versehenen Durchgangs6ffnungeon (55, 56) (B) elnen langgestreckten Zylinder
(10);             verbindet; (C) eWnen Kolben (13, 14), der einen Kopfteil
(I) ein Mittel zurn Umkehren cler llydiaulik- (14) von vorbestimmter Lange
und einen               fluidpumpe (7), so daB abweclselind einor
Stangenteil (13) hat, wobei der Kopfteil (14)  45    der Stitze von
Durchgangs6funniigilg  (21' zwei Enden hat und sich der Stangenteil
bis 24', 26' bis 29') und eine cler mit Verill- (13) von einem jener Enden
erstreckt;               len versehenen Durchgangsoliiiniigenm (55, (D) ain
Paar Zylinderkopfe, von denen jeder          56), die benachbart dazu
posillonloil is[, init an einem  unterschiedlichen entgegenge-
hohem Fluiddruck verbunden wird, whlirond setzten Endteil des Zylinders
(10) vorgese-   50     gleichzeitig  der andere der SAIlze von hen ist,
wobel elner der Zylinderko5pfe darin        Durchgangscffnungen (21' bis
24', 213' bis -ine Offnung zum Ausbilden elner abdicht-            29') und
die andere der mit Ventilen verse- baren und verschiebbaren Passung mit der
henen Durchgangs6ffnungen (55, 56), die sich dadurch erstreckenden
Kolbenstange              benachbart dazu positioniert isl, mit niedii-
(13) hat;                                55          gem Fluiddruck
verbunden wild; (E) zwei S~tze von DurchgangsHffnungen            dadurch
gekennzelchnet, daB (21' bis 24', 26' bis 29') in dem Zylinder        sich
der geschlossene Wandteil (C, C2) des (10), wobei die Durchgangs6ffnungen
(21'          Zylinders (10) Ober wenigstens die vorbe-    21
EP O 291 654 B1                    22           C   L   M   S stimmte Lange
des Kopfteils (14) des Kolbens        folgend alle Durchgangs6ffniungen der
Satzo erstreckti so daB der Kopfteil (14) aufeinander-     von
Durchgangs6ffnungen (41) bedeckl und folgend alle Durchgangsoffnungen der
Satze          freilegt, wenn er sich von einem Ende zu deni von
Durchgangsdffnungen (21' bis 24', 26' bis        anderen Ende des Zylinders
(10) bewagl, uind 



29') bedeckt und freilegt, wenn er sich von   5      umgekehrl; und die
DurchgangsoffflIfgell (lei elnem Ende zu dem anderen Ende des Zylin-
Sitze von Durchgangsoffnungen (41) derail ders (10) bewegt, und umgekehrt;
und die             ausgebildlet sind, daBl be! weitem der gibBere
Durchgangs6ffnungen der Satze von Durch-             Tell des durch einen
der Pumpendlurch1isse gangsoffnungen (21' bis 24', 26' bis 29') derart
(11, 12) Ubertragenen Hydraulikfluids duich _,.   ausgebildet sind, daB bei
weitem der gr6Bere  lo     den Zylinder (10) direkt zurUck zu tier l'ummpe
Tell des durch einen der Durchgange (19, 20)        (7) Ober jenen
Durchgang (20, 19) umcgelelt Obertragenen Hydraulikfluids durch den Zylin-
wird, der mit dem anderen der PumpeicluIrch- der (10) Uber das andere Ende
der Durchgan-         lasse (11, 12) verbunden ist, wenn der Kolben- ge
(19, 20) direkt zurick zu der Pumpe (7)           kopf (14) in der Nahe des
Endes seinel jeweili- umgeleitet wird, wenn der Kolbenkopf (14) in  is
gen Laufslrecke ist. der Nahe des Endes seiner jeweiligen Lauf- strecke
ist.                                     5. Eine TUroffnungs- und
-schliet3einricIAtull~  ge- maB irgendeinem der AnsprUche I, 3 und 4, 2.
Eine TUr6ffnungs- und -schlieBeinrichtung ge-        dadurch
gekennzelchnet, daB jedes (ler Ven- m5B Anspruch 1, dadurch gekennzelchnet,
20          tile (21 bis 30, 25', 30') eine Einstellschiraubo daB jedes der
Ventile (25', 30') einen Kopf (50)    (39) und eine Kugel (40) umfalt,
wobei die hat, der in elner Bohrung sitzt und in Gewinde-
Einstellschraube (39) eine tingsvarngerigrmig eingriff mit einem Verteiler
(8', 9') ist, der einen  hat, welche die Aufwartsbewegung doi Kiugel der
SItze von Durchgangs6ffnungen (21' bis          (40) und infolgedesseni den
Grad an luidsiri- 24', 26' bis 29') und eine der mit Ventilen   25     mung
durch jede Durchgangsofffung (41, 55, versehenen Durchgangsoffnungen (55,
56), die         56) beschrAnkt. benachbart dazu positioniert ist, umfaBt,
wobei der Kopf (50) einen Schaft (54) hat, der davon   Revendicatlons
vorsteht und ein verjUngtes Ende (58), benach- bart der mit Ventil
versehenen Durchgangs6ff-  30  1. Dispositif d'ouverture et fermeture de
porto a nung (55, 56) aufweist, so daB eine Drehung          commander par
pression de fluide, compre- des Kopfs (50) bewirkt, daB sich das verjtlngte
nant Ends (58) mit Bezug auf die mit Ventil verse-          (A) une pompe
de fluide hydrauliqlue r6ver- hene Durchgangs6ffnung (55, 56) bewegt, so
sible (7) ayant un premier et un cleuxibme daB dadurch der Durchgang von
Fluid durch  3S          orifices (11,12); die mit Ventil versehene
Durchgangsoffnung             (B) un cylindre allonge (10); (55, 56)
variabel eingeschrgnkt oder reguliert         (C) un piston (13,14)
comportant uLie 18te wird.
(14) de longueur pred6termin6e et une ligo (13), la 6tte (14) pr6sentant
deux oxir6niul6s Eine TOr6ffnungs- und -schliel3einrichtung ge-   40    el
la tige (13) s'4torndant a partir i'tinie tlo maB dern Oberbegriff des
Anspruchs 1, da-              ces extr6mit6s; durch gekennzelchnet, dal die
Durchgangs-              (D) deux fonds de cylindre prevus chacuin A
offnungen (41) der beiden Satze von Durch-             une partie
d'extr6mit6 opposee ttitl6rcnLo dii gangs6ffnungen (41) mit Ventilen
versehene             cylindre (10), un desdits fonds dti cylinidre
Durchgangsoffnungen sind, wobei jede mit ei-  45       comporlant un trou
pour former uni ajuste- nem Rgckschlagventil (21 bis 24, 26 bis 29)
ment coulissant et 6tanche avec la lige do versehen ist und jeder der Satze
von Durch-            piston (13) qui le traverse; gangsdffnungen  (41)
durch  eine jeweilige             (E) deux groupes d'orifices (21' a 24',
2W' a Zweigleitung (15, 16) UberbrUckt wird, welche          29') pr6vus
dans ledit cylindre (10), Itisdits ein Richtungsventil (17, 18) enthilt und
in das   50   orifices (21' a 24', 26' a 29') etant en corn- jeweilige Ende
des Zylinders (10) mUndet.              munication avec l'int6rieur du
cylindire (IO), chacun desdits groupes d'orifices (21' a 24', 4. Esne
TOrdffnungs- und -schliel3einrichtung ge-          26' a 29') s'etendant
lineairement suti urie mIB Anspruch 3, dadurch gekennzelchnet,
distance pred6terminde le long du cylintdre daB sich der geschlossene
Wandteil (CI, C2)  65        (10) vers la partie centrals de celui-ci; des
Zylinders (10) Uber wenigstens die vorbe-          (F) deux orifices a
valve (55,56), donl 'uin stimmte Lange des Kopfteils (14) des Kolbens
est situ6 a une premiere extr6mit6 di.idit erstreckt, so daB der Kopfteil
(14) aufeinander-       cylindre (10) et I'autre est situe a I'autre 12
23                  EP 0 291 654 B1                      24       *   C L
M  S extrdmit6 dudit cylindre (10), chacun des-          prend 11 tnte (50)
logee dans Ui ou el e dits orifices a valve (55,56) comportant une
se visse dans un distributeur (8',9') compoltant valve (25',30);
un desdits groupes d'orifices (21' a 24',26' a (0) deux parties de paroi
fermee (C1,C2)            29') et un desdits orifices (55,56) adjacent a ce



dudit cylindre (10), dont l'une (Cl) s'6tend i    5  groupe, ladite t*te
(50) ayant une queue (54) partir d'un premier (55) desdits orifices a
qui fait saillie a partir de la tote et pr6sente valve (55,56) vers la
partie centrale dudit         une extremit6 effil6e (58) adjacente audit
orifi- cylindre (10) et dont l'autre (C2) s'6tend a        ce a valve (55,
56), de sorte qu'une rotation cle partir de l'autre (56) desdits orifices a
valve     ladite tote (50) entralne un d6placement de (55,56) vers la
partie centrale dudit cylindre   10  ladite extr6mit6 offil6e (58) par
rapport a I'oilli- (10), chacun desdits groupes d'orifices (21'        ce a
valve (55,56), ce qui limite de lacon a 24, 26' a 29') s'etendant a partir
d'une          variable ou r6gule le passage de Fluide a tra- diff6rente
desdites parties de paroi ferm6e         vers ledit orifice a valve
(55,56). (C1,C2) vers ladite partie centrale; (H) deux passages (19,20), un
desdits pas-   16   3. Dispositif d'ouverture et fermetule de polte sages
(19) reliant ledit premier orifice (11)       suivant le pr6ambule de la
revendica lion I, do la dite pompe de fluide (7) a l'un (21' a
caract6ris6 en ce que les orifices (41) desdils 24') desdits groupes
d'orifices (21' a 24',         deux groupes d'orifices (41) sont des
orifices a 26' a 29') et a l'un (55) desdits orifices a        valve,
comportant chacun un clapel anti-relour valve (55,56), tandis que l'autre
desdits pas-   20  (21 a 24, 26 a 29), et chacun desdits groupes sages (20)
relle ledit deuxibme orifice (12)        d'orifices (41) est court-circuit6
par une d16riva- de ladite pompe de fluide (7) a l'autre (26' a      tion
respective (15,16) qui contient uine vanne 29') desdits groupes d'orifices
(21' a 24,26'       directionnelle (17,18) et qui d6bouclhe dans a 29') et
a l'autre (56) desdits orifices a         l'extr6mite respective dudit
cylindre (10). valve (55,56);                             26 (I) des.
moyens d'inversion de ladite pompe     4. Dispositif d'ouverture et
fermeture cle porie de fluide hydraulique (7) de sorte que, alter-
suivant la revendication 3, caracterise en ce nativement, un desdits
groupes d'orifices           que la dite partie de parol fermee (CI ,C2)
(21' a 24',26' a 29') et un desdits orifices a      dudit cylindre (10)
s'6tend sur au moins la valve (55,56) adjacent & ce groupe sont   30
longueur pr6d6termin6e de la t~te (14) duclit connectes h la haute pression
de fluide             piston, de sorte que ladite tote (14) recouvre el
tandis quo, simultan6ment, I'autre desdits          d6couvre successivement
tous lesdits orifices groupes d'orifices (21' & 24',26' & 29') et
des dits groupes d'orifices (41) lorsqu'elle so l'autre desdits orifices a
valve (55,56) adja-      d6place d'une extr6mit6 a l'autre extr6mil6 clu-
cent a ce groupe sont connectes  l la basse   35    dit cylindre (10), et
vice versa; el lesclits pression de fluide;
orifices desdits groupes d'orifices (4 1) sont caract~ris6 en ce que:
congus de sorte que de loin la plus grancle ladite partie de paroi fermie
(G1,C2) dudit        partie du fluide hydraulique transmis par un K/
cylindre (10) s'etend au moins sur la longueur        desdits orifices de
pompe (11,12) est courl- predetermin6e de la t~te (14) dudit piston, de
40    circuit6e a travers le cylindre (10) et revient sorte quo la dite
tote (14) recouvre et decouvre       directement a la pompe (7) par le
passage successivement tous les dits orifices desdits          (20,19) qui
est associ6 & I'autre desdits orifices groupes d'orifices (21' a 24',26' a
29') lors-         de pompe (11,12) lorsque la tote de pisitoll (11)
qu'elle se d~place d'une extremit6 & l'autre           est proche de
l'extr6rnite de sa course respec- extremitM dudit cylindre (10) et vice
versa; et    45  tive. lesdits orifices desdits groupes d'orifices (21' a
24, 26' a 29') sont prevus de sorte que*    5. Disposilif cl'ouverture et
de fermeture de porte de loin la plus grande partie du fluide hydrauli-
suivant l'une quelconque des revenclications quo transmis par un desdits
passages (19,20)           1,3 et 4, caracteris6 en ce quo chacune desdi-
est court-circuitde par I'intermediaire du cylin-   50  tes valves (21 a
30,25',30') comp endC uLie vis dre (10) directement en retour & la pompe
(7)          de r6glage (39) et une bille (40), la vis dce via l'autre
extr6mit6 desdits passages (19,20)         r6glage (39) comportant un
prolonrgemeot lIon- lorsque la tAte de piston (14) est proche de la
gitudinal .qui limite le mouvement (le la bille fin de sa course
respective.                           (40) vers le haut et, par consequent,
le degr6 55       d'6coulement de fluide a travers clhaque orifice 2.
Disposltif d'ouverture et fermeture de porte           (41,55,56). suivant
la revendication 1, caracteris6 en ce quo chacune desdites valves (25',30')
corn- 13    


