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The present invention relates to a mechanism for 
operating a closure member such as a slidable hatch or 
a swinging door for closing a passage opening and, more 
particularly, to a closing mechanism of this kind includ 
ing a safety device which prevents a continuing advance 
of the closure member towards its closing position when 
the closing path of the closure member is obstructed by 
an animated or unanimated obstacle, to prevent injury 
to a human or an animal and damage to any varticle which 
may have been inadvertently placed in the pathway of 
the closure member. 

It is a broad [object of the invention to provide a novel 
and improved mechanism of the general kind above re 
ferred to including a safety device which automatically 
interrupts the closing action of the mechanism when the 
closure member encounters an obstacle in its path. 
A more speci?c object of the invention is to provide 

a novel and improved closing mechanism in which a 
safety device including a sensing or detecting means dis 
posed in the closing path of the closure member, prefer 
ably in the limit position of the closure member when 
closing the opening, is actuated by the pressure exerted 
by an obstacle upon the sensing or detecting means, the 
safety device when actuated, stopping a further advance 
of the closure member. 

Another more speci?c object of the invention is to 
provide a novel and improved closing mechanism in 
cluding a safety device which causes a limited return 
movement of the closure member when the same is 
stopped in its advance towards the closing position by 
an obstacle in its path. 

Other and further objects, features and advantages 
of the invention will be pointed out hereinafter and set 
forth in the appended claims constituting part of the 
application. 

In the accompanying drawing several of the preferred 
embodiments of the invention are shown by way of illus 
tration and not by way of limitation. 

In the drawing: 
FIG. 1 is a diagrammatic view, partly in section, of a 

closing mechanism including a safety device according to 
the invention applied to a sliding closure member, and 

FIG. 2 is a fragmentary sectional view of a modi?ca 
tion of the safety device applied to a swinging closure 
member. 

Referring ?rst to FIG. 1 in detail, this ?gure shows the 
application of the mechanism and the safety device of the 
invention to a slidable door or hatch 10. Movement of 
the hatch into and out of its closing position is effected by 
a hydraulic drive means shown as comprising a cylinder 
12 in which a plunger or piston 12' is slidable. The pis 
ton is drivingly coupled with the hatch so that the position 
of the piston in the cylinder will control the position of 
the hatch. The hatch, when moving into the direction 
of the arrow 14, that is into the closing position, coacts 
with a detecting or sensing device 16, preferably placed 
so that the tip 10’ of hatch 10 will coact with the detect 
ing device 16 when the hatch is in its closing position. 
Device 16 comprises a two-arm lever 18 pivotally in 
counterclockwise direction about a pivot 20 against the 
action of spring 22. This spring urges the lever into a 
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position in which it abuts against a stationary abutment 
member 24, that is into the illustrated position. As it is 
evident from the ?gure, an obstacle pushed against the 
respective arm of lever 18, which preferably supports a 
nose 18a of a suitable soft material such as foam rubber, 
by the advancing tip 10’ will cause turning of lever 18 in 
counterclockwise direction. 

Lever 18 is coupled by a suitable transmission or link 
age diagrammatically indicated at 30 with a slide 26 of 
a safety valve 28. The aforementioned tilting of lever 18 
will cause the slide to move toward the right from the 
illustrated position. Such displacement is utilized to 
stop the further advance of hatch 10 toward its closing 
position and also if desired to move the hatch a short 
distance towards its opening position, as will be more 
fully explained hereinafter. 

Valve slide 26 supports a control piston 32 and in 
cludes a lengthwise control channel or duct 34 terminating 
at both ends in ports in the peripheral wall of the slide. 
When slide 26 and piston 32 are suitably moved to 

wards the right, as previously described, the two ports of 
duct 34 will connect a control conduit 36 with the cylinder 
space de?ned by the lefthand wall 28' of cylinder 28a of 
valve 28 ‘and the respective face of piston 32. This cylin 
der space is also connected by a conduit 38 with the 
cylinder space in cylinder 12 to the left of piston 12'. It 
should be kept in mind in this connection that in the 
aforedescribed situation piston 32 will not be in the 
illustrated position but will be displaced towards the 
right. The righthand wall of cylinder 28a of valve 28 
is connected by a conduit 40 to an operating valve 42 of 
the closing mechanism. The operating valve comprises 
tandem pistons or plungers 44 and 46 which are slidable 
in the cylinder 42a of valve 42. Piston 44 is formed with 
two parallel tranverse ducts 44a and 44b and piston 
46 includes two crossing ducts 46a and 46b. The cylin 
der 42a further accommodates a control piston 48 which 
is rigidly secured to tandem pistons 44 and 46 by piston 
rods 50 and 52. The upper piston 44 is linked by means 
of a link 54 to a pivotally mounted operating handle 56. 
Downward tilting of handle 56, that is in the direction 
of arrow S, causes closing of hatch 10 and upward tilting 
of the handle, that is in the direction of the arrow 0, 
causes opening of the hatch, as will be more fully ex 
plained hereinafter. Springs 58 and 60 bias the handle 
into the illustrated neutral position. ‘ 

Let it now be assumed that it is desired to close the 
hatch and that handle 56 is pushed down for the purpose. 
The upper duct or channel 44a of piston 44 will then 
connect a pump P of conventional design with the right 
side of working cylinder 12 through conduits 62 and 64. 
As a result pressure ?uid pumped by the pump from a 
supply container 68 through a duct 70 will be supplied to 
the righthand side of piston 12’, thereby moving the 
piston and with it hatch 10 toward the left, that is toward 
the closing position. Pressure ?uid contained in the cylin 
der space on the left side of piston 12' will be discharged 
through duct 38, cylinder 28a of valve 28 (piston 32 being 
now in the illustrated position), conduit 40, the lower 
duct 44b of piston 44 and conduit 66, into supply con 
tainer 68. If handle 56 has been returned in the mean 
time into the illustrated neutral position by the action of 
springs 58 and 60, that is into a position in which pistons 
44 and 46 occupy the illustrated position, the pressure 
?uid delivered by the pump will directly return into the 
container 68 through the space 4212 between pistons 44 
and 46 and conduit 66. 
When it is desired to open the hatch and handle 56 

is accordingly lifted, piston 46 is placed into a position 
such that conduit 62 is connected with the conduit 40 
through duct 46a of piston 46. Accordingly, pressure 
fluid will be supplied through conduit 40, cylinder 28a 
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of valve 28 and conduit 38 to the lefthand side of cylin 
der 12, thereby causing a corresponding movement of 
piston 12' and with it of hatch 10‘ toward the right. The 
pressure ?uid contained in the right hand part of cylinder 
12 will be discharged through conduit 64, duct 46b of pis 
ton 46, conduit 66 into the container 68. 
The cylinder space 48' below the aforementioned con 

trol piston or plunger 48 is connected with the discharge 7 
conduit 66 through a conduit 72 including a control 
valve '74. This valve may be adjusted so that pressure 
?uid in cylinder space 48’ is discharged therefrom at a 
selected rate of discharge. Cylinder space. 48’ is con 
nected by a conduit 36 to a port 36a in a cylinder 28a 
encompassing valve slide 26. 
The operation of the aforedescribed safety valve is 

as follows: . 

As it appears from the previous description, the safety 
valve will remain inactive during closing or opening of 
batch 10 if the closing path of the hatch is not obstructed, 
or, in other words, if no control action is exerted upon 
the sensing or detecting device 16. Let it now be assumed 
that an obstacle such as a person is “caught’7 between the 
advancing hatch and the device 16, resulting physical 
pressure upon the detecting device will cause the lever 18 
thereof to be tilted in counterclockwise direction as pre 
viously described. Accordingly, piston 32 will be forced 
toward the right and the pressure ?uid discharged from 
the left side of the cylinder as previously described dur 
ing the closing movement of the hatch, will now ?ow 
through conduit 38, the cylinder space between piston 32 
and cylinder wall 28', dust 34 of slide port 36a, con 
duit 36 into the cylinder space 48' below control piston 
48. Accordingly, pressure will be built up in space 48' 
depending upon the setting of valve 74 and this pressure 
will force control piston 48 upwardly and with it piston 
44 out of the position in which pressure ?uid is supplied 
to the righthand side of piston 12’ through conduit 62, 
duct 44a and conduit 64. As a result, the advance of the 
hatch toward the closing position will be stopped. 
The activating valve 42 Which is only diagrammatical 

ly indicated in the drawing ‘and, ‘more speci?cally, the 
ducts 44a, 44b and 46a, 46b thereof may be conveniently 
so arranged and dimensioned that upon actuation of safe 
ty valve 28 ?uid pressure is fed into the space 48’ to such 
an extent that the handle 56 will be swung into the open 
ing position thereby feeding ?uid pressure into the left~ 
hand side of cylinder 12 for a period of time sufficient 
to move piston 12' a short distance towards the right and 
thereby hatch 10 a corresponding distance towards its 
open position. As soon as conduit 36 is closed, the fur 
ther ?ow of pressure ?uid into the space 48' below 
piston 48 will cease. Spring 58 will then force the operat 
ing pistons 44 and 46 back into the illustrated neutral 
position. As stated before, the pressure ?uid in space 48' 
is discharged therefrom through conduit 72 including 
valve 74. This valve is preferably so adjusted that the 
pressure upwardly acting upon piston 48 is of a magnitude 
such that it is practically impossible, or at least dif?cult 
for an operator to retain handle 56 in its depressed or 
closing position. Hence the handle will be automatically 
lifted When an obstacle is present between tip 10’ and the 
detecting device 16 during the closing operation. 
FIG. 2 shows the mechanism adapted to a swinging 

door 80. The mechanism and the functionv thereof will 
be evident from the description of FIG. 1. The cor 
responding components are designated by the same ref 
erence numerals though primed. 

While the invention has been described in detail with 
respect to certain now preferred examples and embodi 
ments of the invention, it will be understood by those 
skilled in the tart after understanding the invention, that 
various changes ‘and modi?cations may be made without 
depart-ing from the spirit and scope of the invention, 
audit is intended, therefore, to cover all such changes 
and modi?cations in the appended claims. 
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What is claimed as new and desired to be secured by 

letters Patent is: 
1. In a closing device for activating a movably mount 

ed closure member for closing a passage opening, a safety 
device for discontinuing the closing movement of the clo 
sure member when an obstacle is present in the path in 
the advancing closure member, said safety device com 
prising hydraulic drive means for moving the closure 
member into and out of a closing position, said hydrau- ' 
lic drive means including an actuating cylinder-piston 
assembly having its piston drivingly coupled to the clo 
sure member, actuating conduit means connected to said 
actuating cylinder-piston assembly on both sides of the 
piston thereof for supplying pressure ?uid to one side of 
the cylinder and discharging ?uid from the other side of 
the cylinder to'cause movement of the piston and with 
it of the closure member into one direction or the other 
depending upon the ?ow direction of the pressure ?uid, 
an actuating valve means included in said conduit means 
and operable for selectively reversing the ?ow direction 
of the ?uid through said actuating conduit means to effect 
closing and opening respectively of the closure member, 
a control cylinder-piston assembly having its piston driv 
ingly coupled with said actuating valve means for con 
trolling the operation thereof, a safety valve meansin 
cluded in a part of the actuating conduit means carrying 
the ?ow of ?uid discharged from the cylinder of said 
actuating assembly when said actuating valve means is 
operated for closing the closure member, control conduit 
means connecting said safety valve means with the cylin 
der of said control assembly, said safety valve means be 
ing movable between an inactive position in which said 
actuating conduit means are open for carrying said dis 
charge ?ow and a stop position in which the discharge ?ow 
is directed through said control conduit means into the 
cylinder of said control assembly whereby the piston 
thereof is operated to move said actuating valve means 
towards the position in which the ?uid ?ow through the 
actuating means is in the direction for opening the clo 
sure member, and detecting means placed in the closing 
path of said closure member to detect an obstacle in said 
path, said detecting means being operable by engagement 
with an obstacle and drivingly coupled with said safety 
valve means to move the same from said inactive position 
into said stop position upon engagement of said detecting 
means by an obstacle. ' 

2. A closing device according to claim 1 and compris 
ing operating means for actuating said valve means to 
operate the latter selectively for closing or opening, the 
closure member, said control assembly when operated by 
the safety valve means overriding actuation of the operat 
ing means for closing the closure member. 

3. A closing device according to claim 1 where said 
detecting means comprise a yieldably mounted detecting 
member, and spring means biasing said member into a 
position in which said safety valve means is in its inac 
tive position. 7' 

4. A closing'device according to claim 1 wherein a 
discharge conduit is connected to the cylinder of said con 
trol assembly for discharging ?uid therefrom, and a ?ow 
control valve is included in said discharge conduit. 

5. A closing device according to claim 1 wherein said 
actuating valve means comprises a cylinder and a tandem 
piston assembly slidable therein, one piston of said assem 
bly including ducts connecting the actuating conduit means 
for a ?uid ?ow in one direction and the other piston 
including ducts connecting said conduit means for a ?uid 
?ow in the opposite direction, and wherein the piston 
of said control assembly when actuated moves the tandem 
piston assembly from a ?rst position in which the ducts ' 
in one piston thereof are connected into a second position 
in which said ducts are disconnected, said ?rst position 
being the one in which closing of the closure member 
is effected. 
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6. A closing device according to claim 5 wherein said 
ducts in said tandem-piston assembly are arranged and 
dimensioned in a manner such that the ?uid ?ow causes 
a limited movement of the closure member towards its 
open position and subsequent to the disconnection of the 
ducts effecting closing of the closure member due to an 
actuation of the detecting means. 

7. A closing device according to claim 1 wherein said 
safety valve means comprises a cylinder and a piston mov 
able therein, the position of the piston in the cylinder 
being controlled by said detecting means, said cylinder 
interconnecting said actuating conduit means for a dis 
charge of ?uid therethrough when the detecting means 
is inactive and connecting said actuating conduit means 
with the control conduit means when the piston is dis 
placed by an actuation of the detecting means. 

8. A closing device according to claim 7 wherein a 
slide supports said piston of the safety valve means and 

5 

10 

15 

6 
a housing encompasses said slide, said slide being coupled 
to the detecting means and including a duct terminating 
in two lengthwise spaced ports, said ports being blocked 
by the housing when said piston' of the safety valve means 
is in a position corresponding to the detecting means 
being inactive, one of the ports of the slide being connect 
ed to said actuating conduit means and the other port to 
the control conduit means when said piston is moved 
into a position corresponding to an activation of the de 
tecting means. 
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