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To abl whom it may concern.:

Be it known that I, Aussrr GOTTSCHALK,
a citizen of the United States, residing af
New York, in the connty of New York and

5 State of New York, have invented new and
wseful Improvements in Dpor-Operating
Devices, of which the following is a speci-
fication.

This invention relates to a fluid pressure

10 device for operating doors, gates, and the
like, and particularly car doors such as used
in cars of elevated railways, subways, local
suburban trafic and electric traction service
generally. In this class of serviee the door

15 or doors may be located at the end or at
the middle of the car snd may be some dis-
tance from the motorman, guard or condue-
tor whe is to control the opening and clos-
ing of the door, and it is desirable that

20 sich an apparatus should have the follow-
ing advantageous featurss:—The operator
should be able to open and close the door
from his usual positien but when closed no
one except the operater should be able to

25 open the door. When the door is in either
open or closed positions the supply of fluid
should be automatically cut off from the
motor to prevent leakage and waste of fluid.
When the door moves to nearly open or

30 closed positions a cushioning” action should
occur to prevent slamming. When the door
is open 1t should be adapted to be closed
manually and such action should automati-
cally supply fluid uader pressure to the mo-

35 tor to assist or-complete such operation.
When the door is arvested in its closing
movement as by a person or obstacle in the
path of the door, the power or fluid pres-
sure supply to the motor shonld be auto-

40 matically cut off to prevent injury to per-
sons or apparatus.

The several objects of my present inven-
tien are to provide improved means whereby
these desirable results m@y be accomplished

45 in a fluid pressure door operating device,

In the accompanying drewing which illus-
trates a preferred form of construction em-
bodying my improvements, Figure 1 is a
vertical section taken on the line a-—a of

50 Figs. 2 and 4! Fig. 2 a horizontal section
taken on the line 6—2 of Tigs. 8 and 4;
Tig. 3 a side elevation with the valve actuat-
ing motor indicated in vertical section; Fig.
4 a central transverse section; Fig. 5 a face

55 view of the valve seat; Fig. 6 a face view of

the valve; and Fig. 7 an elevation, on a
smaller scale, indicating a preferred location
of the motor and its connection to the door.

Various forms of fluid pressure motors
may be emploved for actuating the door but
the construction here illustrated is of a type
having a long cylinder 8 with a double
headed piston, the heads 9 being joined by
a rod or bar 10 having rack teeth 11 adapted
to engage the geared segment 12 on the rock
shaft 13; and operate an arm 14 which may
be connected to move the door in any desired
manner. for instance, as indicated in Fig. 7.

A wvalve is employed for controlling the

supply of fluid to the respective ends of the
cylinder for opening and closing the door,
and while anv suitable or preferred form of
valve may be used in any convenient loca-
tion, T have illustrated a valve 15 of the
rotary tvpe located on a seat 16 formed
either separate from or integral with the
cylinder casing and frame to which a cap
section 17 covering the valve and chamber
may be secured.
side the casing is mounted a lever arm 19 to
the ends of which may be attached pull
rods or any suitable form of mechanical or
electrical connections extending
resch of the operator wha is to control the
operation of the door. A supply pipe 20
ding from a source of fluid pressure such
as a reservoir of compressed air communi-
cates through port 21 in valve seat and port
29 in valve 15 with fhe valve chamber, the
povt 22 having an extension or cavity 23 in
the face of the valve so that the compressed
aiv or other fluid i1s admitted to the valve
chamber in all the positions of the valve.
Ports 24 and 25 lead from the valve seat to
the opposite ends of actuating cylinder 8
for admitting fluid under pressure to open
and close the door. The valve is also pro-
vided with ports 26 and 27 communicating
with groove 28 in the face of the valve and
with the exhaust port 29 in the seat.

TWhen the valve is in its normal or lap po-
sition, with the handle or lever 19 hori-
zontal, as indicated in Fig. 3, the supply of
fluid to either end of the aperating cylinder
is cut off, the ports 24 and 25 being closed.
The valve lever is oscillated in one direction
for connecting supply port 22 and groove
2% with port 24 and admitting fluid under
pressure to the left end of cylinder 8 for
noving the piston to open the dpor, and the

On the valve stem 18 out-’
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Jever is turned in the opposite direction
from its normal or lap position to connect
port 22 and groove 98" with port 25 for
admitting fluid to the right end of the
cylinder for closing the door. In order
that the valve may normally occupy its
lap position with_the supply to either end
of the cylinder” cut off when the door is
in either its opeh or closed position, and
‘hereby prevent leakage, I provide means
controlled by fhe movement of the motor
piston or door to either end of its stroke for
automatically shifting the valve to lap po-
sition and thereby cut off the supply of fluid
to the cylinder. Various forms of mecha-
nism for this purpose may be devised, that
shown herein comprising a valve shifting
motor having cylinder 30 communicating by
ports 31 and 32 with the door actuating cyl-
inder, and containing a double piston wit

opposite heads 33 connected by rack bar 34
which engages teeth on the oscillating sleeve
35 mounted on the valve casing and pro-

~ vided with a projection 36 adapted to en-
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.piston 9 then moves

gage the valve lever and shift the same to
‘ts horizontal position.

According to another feature of my im-
provements means are provided for cughion-
ing the door at either end of its movement
by compressing the fluid remaining at at-
mospheric pressure in the opposite end of
the main motor cylinder, and this comprises
ports through which the compressed air or
other fluid may freely exhaust from the
main motor cylinder to {he atmosphere, such
as ports 31 and 32 and ports 37 and 38 in
the valve shifting cylinder, and a restricted
port, such as exhaust port 29, through which
{he atmospheric air 18 forced from the cyl-
inder. The device then operates as follows:
To close the door - the operator turns the
valve lever to position for connecting ports
99 and 23 with port 25 to admit fluid under
pressure to right end -of cylinder 8. The
toward the left turning
andiarm 14 and thereby
moving the door to its closed position. As
the piston 9 passes the port 31 the atmos-
pheri¢ alr contained in the cylinder 8 at the
left of the piston is forced out through ports
04, 28 and 29 and as this is a restricted pas-
sage the air is compressed sufficiently to-
ward the end of the stroke to retard the
mnovement and form a cushion to prevent
slamming of the door. As the piston 9
ronches the end of its stroke and passes the

segmient 12, shaft 13

port 32 the fAuid passes into the right end
of the valve shifting cylinder 30 forcing.|

piston 83
{ho sleeve. 3D so
gages the inclined lever 19
came with the valve to normal lap position.
This culs off the supply of fhud and opens
both ends of the mnain motor eylinder to the
almosphere through ports 26, 97 and 29.

that its projection 36 en-

{o the left and thereby tarning
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leakuge, i there should
be any, from accumu ating in the cylindep.
and causing any undesired movement of t!
dcor. As the valve shifting pistorreaches
the end of its strcke it opens port 38 per-
mitting free exhaust of fluid from the right
end of both cylinders. The mechanism
then remains in this position until it is de-
sired to open the doors when the operator
turns the valve lever to the opposite inclined
position 1n which the ports 22 and 93 com-
municate with port 24 and admit fluid to
the left end of cylinder 8. The action above
described s then repeated, the air at the
right end being compressed to form a cush-
ion. and the piston 9 passing port 31 at the
end of its stroke to admit fluid to valve
shifting cylinder and actuate piston 33 te
shift the valve back to normal lap position
thereby cutting off the supply and opening
outlet port 37. )

If the door should be arrested inits clos-
ing wovement, as by a person or object in its
path, means are provided for cutting off
ihe Auid pressure to the motor automati-
cally, and this constitutes another feature of
my improvements As heréin shown this
comprises a pressure operated valve 40 con-
nected by port 89 with the cylinder 8 at a
short distance from its right end and hav-
ing an adjustable spring 42 and piston 41
for rontrolling port or pipe 44 lesding to
the right end of valve actuating cylinder 30.
As the fuid gnder prossure is admitted to
the right end of eylinder 8 to close the door

the piston moves to the right and clears port

This prevents any

9. 1f then the door 18 arrested and the
piston 9 held ot an intermediate position

the pressure in the right end of the cylinder
rises to substantially reservolir pressure and
forces valve 40 from its seat, the spring 42
being adjusted to permit the valve to open
under a slightly less degree of pressure than
that carried in the supply reservolr. AS
soon as valve 40 leaves its seat the larger
arvea of piston 41 18 subjected to the fluid
pressure and tmnediately moves out to
open communication through port 44 te the
cylinder 30 where the fluid acting on piston
99 instantly shifts the valve to normal iap
position and euts off the supply of motive
fuid to cylinder 8§, thereby relieving the
pressure apon the door. A check alve 40
may be located in the port or passage 32
to preveut the fivid admitted through port
44 from escaping through port 82 into the
atmospheric space in cylinder 8 between the
piston heads 9. When the fiuid under pres-
sure is first admitted to the evlinder 8 for

ine the door the prese
rise to nearly reser-
sre the piston O stavts
and for this reason the port 39 is preferably
located a short d the end of the

be opened until the pis-

sure. TMay v oments
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cylinder so as not to
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ton is moving freely and the pressure re-
duced. By this means the pressure .valve
40 will be prevented from opening during
the normal operation of the apparatus.
There is a very small vent 43 from the'spring
chamber to prevent the accumulation of any
pressure leaking past piston 41 but this vent
1s so small as not to interfere with the proper
action of valve shifting piston 33 when fluid
under pressuré is admitted from cylinder 8
through port 32 and check valve 45 fo eyl-
inder 30.

According. to;-another feature of my im-
provements he apparatus is sc designed
that the door may manually be closed by any
person and the fluid pressure mechanism
automatically assists and completes the said
closing movement. For this purpose the
valve lever 19 may be provided with & pro-
jection 47 which is adapted to be engaged
by a cam 46 located upon the door operating
shaft 18 in such a manner that if the door
should be manually moved from open posi-
tion toward closed position when the valve
lever 19 is in its normal herizontal position,
the cam 46 will engage projection 47 and
shift the valve lever to the proper inclined
position to admit fluid to the right end of
actuating cylinder 8 and thereby effect the
complete closing of the door by the power
mechanism and the automatic lapping move-
ment of the valve in the usual manner. The
power operating device may preferably be
located substantially in position indiested

in Fig. 7, in which the operating arm 14
may be nearly horizontal, as indic od in

dotted lines, when the door is in its closed
position, and it will then be practicably im-
possible for a person to manusally open the
door from its closed position, bui as the
operating arm is nearly vertical in the open
position the door may be readily moved by
hand toward its closed position.

~ While I have described in detail a pre-
ferred construction for obtaining the desired
advantages, it is apparent that my inven-

_ tion is not limited to any specifie means since
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arious forms of mechanism for perferming

shese functions may readily be devised, all
within the spirit and scope of my improve-
ments.

It will be understood that the terw
“door” as employed herein includes & gute,
switch, or other similar device adapted to
be thrown to open and closed positions.

The features of my invention comprising
the means for antomatically cutting off the
supply of fluid from the motor to pre-
vent leakage and waste of fluid when the
door stands in either open or closed po-
sition, and the means for cushioning the
movement of the same to prevent slamming,
are not claimed herein as they form the sub-
ject matter of my divisional application, Se-
rial No. 712,849, filed August 2, 1812

i

SIng

2]

Having now described my invention, what
T claim as new and desire to secure by Let-
ters Patent is:— .

1. In a doov operating apparatus, the com-
bination, with a fluid pressure motor for
opersting the door, of means governed by
the fluid pressuve for automatically cutting
off the supply of fluid to the motor when the
door is stopped during its closing move-
ment,

2. In & door opevating epparatus, the com-

binaticn with a door; a flnid pressure motor.

and comnecting mechanism for operating
the door, of means operated by a predeter-
mined degree of pressure upon the admis-

sion side of the motor to open an exhaust

thevefrom.

3. In u door operating spparatus, the
combinntion, with a fluid pressure motor for
operating the door, of means governed by
the fluid pressure for automatically releas-
ing the pressure from the closing side of the
motor when the door is stopped 1n its move-
ment.
4. In & door operating apparatus, the
combination, with a fluid pressure motor for
operating the door, of means governed by
the fluid pressure for automatically cutting
off the supply of fluid to the motor and re-
pressure therefrom when the
ped duving ils closing move-

apparatus, the
a fluid pressure
connecting mechanism for operat-
w, of a valve £or controlling the
fluid fo said motor to close the

i erned by the fluld pres-

S0P iy clesing sald valve
wihen pped during its closing

operating

f]

apparatus, the
w with a door, a fnid pressure
{ connecting mechanism for operat-
door, of a valve for controlling the
[ fluid to said motor to close -the

; © governed
upon the

foor operating apparatus, the
i with a door, & fluid pressure

motor and conneeting mechanism for operat-
s doc £ a valve for controlling the

«aid motor to close the

deor, a valve shifting motor, and a valve

governed by the pressure in the main motor
for supplyvieg G valve motor.

5. In a door operafing apparatus, the
combinatii v 2 door, a fluid pressure
motor x ting mechanism for aciu-
ating the mneans < sted by the
manual 1 it of thie door in closing for
antematicaily admitting fluid pressure to

sald motor.
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‘combination with a

%

combination with a door, fluid pressure
motor, intermediate connecting mechanism,
and a valve for, controlling the admission of
Auid thereto for closing the door, of means
operating upon the manual movement of the
door from its open position to automatically
open said valve.’ ,

10. In a door operating apparatus, the
door, a fluid pressure

motor, intermediate conmecting mechanism,

and a valve for controlling the admission |

of fuid thereto for closing the door, of
means operated by the manual movement of

the door from its open position for shifting |

4d valve to supply fluid to assist in the
snsing ovement.

1.7 a door operating apparatus, the
combination with a door, a fuid pressure
motor, intermediate connecting mechanism,

and a wvalve for controlling the admission

“of fluid thereto
cam device operated by the manual move-

1,065,323

for closing the door, of a

ment of the door

for automatically shifting
said valve.

12. In a door operating apparatus, the :

combination with a door, 2 wld pressure
motor, intermediate connecting mechanism,
and a valve for controlling the admission
of fluid thereto for closing the door, of
mechanism operated by the manual move-
ment of the door from its open position for
opening said valve, and means for automati-
cally closing said valve at the end of the
stroke.

In testimony whereof I have hereunto set

my hand.
ALBERT GOTTSCHALK.
Witnesses: '
Joun LANSBERRY,

FRANK BiIRD.
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