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To all whom it may cancer.: 
Be it known that , ALBERT GoTTSCHAI.E., 

a citizen of the United States, residing at 
New York, in the county of New York and 
State of New York, have invented new and 
useful Inprovements in Door-Operating 
Devices, of which the following is a speci 
fication. 
This invention relates to a fluid pressure 

device for operating doors, gates, and the 
like, and particularly car doors such as used 
in cars of elevated railways, Subways, local 
suburban traffic and electric traction service 
generally. In this ciass of service the door 
or doors may be located at the end or at 
the middle of the car and may be SOIrie dis 
tance from the motorian, guard or conduc 
tor who is to control the opening and clos 
ing of the door, and it is desirable that 
such an apparatus should have the follow 
ing advantageous features-The operator 
should be able to open and close the door 
from his usual position bit, when closed no 
one except the operator should be able to 
open the door. When the door is in either 
open or closed positions the Supply of fluid 
should be autonitically cut off from tie 
motor to prevent leakage and waste of fluid. 
When the door moves to nearly open or 
closed positions a cashioning action should 
occur to prevent slamming. When the door 
is open it should be adapted to be closed 
manually and such action should automati 
cally supply fluid under pressure to the 10 
for to assist or complete such operation. 
When the door is arrested in its closing 
movement as by a person or obstacle in the 
path of the door, the power (ir fluid pres 
sure supply to the motor should be auto-, 
matically cut off to prevent injury to per 
Sons or apparatus. 
The several objects of my present inven 

tion are to provide improved ineans whereby 
these desirable results may be accomplished 

45 in a fluid pressure door operating device. 
In the accompanying drawing which illus 

trates a preferred form of construction ean 
bodying my inprovements, 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 -l of Figs. 3 and 4; 
Fig. 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. 8 a face view of 

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

Various forms of fluid pressure motors 
lay be employed 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 valve is employed for controlling the 

supply of fluid to the respective ends of the 
cylinder for opening and closing the door, 
and while any suitable or preferred form of 
valve inay be used in any convenient loca 
tion. I have illustrated a valve 15 of the 
rotary type located on a seat 16 formed 
either separate from or integral with the 
cylinder casing and frame to which a cap 
section 7 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 
reach of the onerator who is to control the 
operation of the door. A supply pipe 20 

sing from a source of fluid pressure such 
as a reservoir of compressed air communi 
cates through port, 21 in valve seat and port 
22 in valve 45 with the valve chamber, the 
jort, 22 having an extension or cavity 23 in 
the face of the valve so that the compressed 
air or other fluid is admitted to the valve 
chamber in all the positions of the valve. 
forts; 2- 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. 
When 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 operating cylinder 
is cut off, the ports 24 and 25 being closed. 
The valve lever is osciliated in one direction 
for connecting Supply port 22 and groove 
23 with port 24 and admitting fluid under 
ressire to the left end of cylinder 8 for 
noving the piston to open the door, and the 
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lever is turned in the opposite direction from its norinal or lap position to connect 
port 22 and groove 23 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 
thereby prevent leakage, I provide means 
controlled by the 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 shiftin motor having cylinder 30 communicating by 
ports 31 and 32 with the door actuating cyl 
inder, and containing a double piston with 
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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gage the valve lever and shift the same to 
its horizontal position. According to another feature of my in 
provements means are provided for cushion 
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 the atmosphere, such 
as ports 31 and 32 and ports 37 and 3S in 
the valve shifting cylinder, and a restricted 
port, such as exhaust port 29, through which 
the atmospheric air is 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 
22 and 23 with port 25 to admit fluid under 
pressure to right end of cylinder 8. The 
segment 12, shaft 13 and arm 14 and thereby 
moving the door to its closed position. As 
the piston 9 passes the port. 31 the atmos 
pheric air contained in the cylinder 8 at the 
left of the piston is forced out through ports 
24, 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 
movement and form a cushion to prevent slamming of the door. As the piston 9 
reaches the end of its stroke and passes the 
port 32 the fluid passes into the right end 
of the valve shifting cylinder 30 forcing. piston 33 to the left and thereby turning 
the sleeve .35 so that its projection 36 en. 
gages the inclined iever 19 and shifts the 
same with the valve to normal lap position. 
This cuts off the supply of fluid and opens 
both ends of the main motor cylinder to the 
atmosphere through ports 26, 27 and 29. 

1,065,828 
This prevents any leakage, if there should be any, from acclimitating in the cylind, 
and causing any undesired movement of t 
door. As the valve shifting pistoris reaches 
the end of its stroke 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 door, when the operator 
turns the valve lever to the opposite inclined 
position in which the ports 22 and 23 com 
municate with port 24 and admit fluid to 
the left end of cylinder 8. The action above 
described is 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 to 
shift the valve back to normal lap position thereby cutting of the supply and opening 
outlet port 37. If the door should be arrested in its clos 
ling movement, as by a person or object in its path, means are provided for cutting of 
the fluid pressure to the motor automati 
cally, and this constitutes another feature of 
iny improvements. As herein shown this 
comprises a pressure operated valve 40 con 
nected by port 39 with the cylinder 8 at a 
short distance from its right end and hav ing an adjustable spring 42 and piston 41 
for controlling port or pipe 44 leading to 
the right end of valve actuating cylinder 30. 
As the fluid ander tressure is admitted to 
the right end of cylinder 8 to close the door ot 
the piston moves to the right and clears port 
39. If then the door is arrested and the 
piston 9 held at an intermediate position 
the pressire in the right end of the cylinder 
rises to substantially reservoir pressure and 105 
forces valve 40 from its 'seat, the spring 42 being adjusted to permit the valve to open 
under a slightly iess degree of pressure than 
that carried in the supply reservoir. As 
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piston 9 then moves toward the left turning soon as valve 40 leaves its seat the larger 110 area of piston 41 is subjected to the fluid 
pressure and in mediately moves out to 
open communication through port 44 to the 
cylinder 30 where the fluid acting on piston 
33 instantly shifts the valve to normal lap 15 
position and cuts off the supply of motive 
fluid to cylinder 8, thereby relieving the 
pressure upon the door. A check valve 45 
may be located in the port or passage 32 
to prevent the fluid admitted through port 120 
44 from escaping through port, 32 into the 
atmospheric space in cylinder 8 between the 
piston heads 9. When the fluid under pres 
sure is first admitted to the cylinder 8 for 
the purpose of closing the door the pres- 125 
stre, may mainenta; , rise to nearly reser. 
voir pressure just bass re the piston starts 
and for this reason the port 3: is preferably 
located a short distance from the end of the 
cylinder so as not to be opened until the pis- 130 
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ton is moving freely and the pressure re 
duced. By this means the pressure valve 
40 will be prevenied 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 
is so small as not to interfere with the proper 
action of valve shifting piston 33 when fluid 
under pressure is admitted from cylinder 8 
through port 32 and check valve 45 to cyl 
inder 30. 

According, to, another feature of my in 
provements its apparatus is so 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 a pro 
jection 47 which is adapted to be engaged 
by a cam 46 located upon the door operating 
shaft 13 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 horizontal 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 nave 

he ment of the valve in the usual manner, 
ower operating device may preferably be p w 

located substantially in position indicated 
in Fig. 7, in which the operating arn 14 
may be nearly horizontal, as indicated in 
dotted lines, when the door is in its closed 
position, and it will then be practicably in 
possible for a person to manually open the 
door from its closed position, but, as the 
operating arm is nearly vertical in the oper 
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 
various forms of mechanism for perfor Iihing 
these functions may readily be devised, all 
within the spirit and scope of my 
ments. 

t 
“door” as employed herein includes a gate, 

improve 

switch, or other similar device adapted to 
be thrown to open and closed positions. 
The features of my invention comprising 

the means for automatically cutting off the 
supply of fluid from the motor to pre 
vent leakage and waste of fluid when tie 
door stands in either open or closed 

ject natter of my divisional application, Se 
rial No. 712,849, filed August 2, 1912. 

will be understood that the term 

closed po 
sition, and the means for cushioning the 
movement of the same to prevent siamining, 
are not claimed herein as they form the sub 

Having now described my invention, what 
claim as new and desire to secure by Let 

te's Patent is:- 
1. In a door operating apparatus, the com 

bination. with a fluid pressure motor for 
operating the door, of means governed by 
the filiid pressure for automatically cutting 
off the supply of fluid to the motor when the 
door is stopped during its closing move 
ine it. 

2. In a door treating apparatus, the com 

and connecting mechanism for operating 
the door, of means operated by a predeter 
mined degree of press tire upon the admis 

therefron, 
3. In a door operating aparatus, the 

combination, with a fluid pressure motor for operating the door, it means governed by 
the fluid pressure for automatically releas 
ing the pressure from the closing side of the 
motor when the door is stopped in its move 
ment. 

4. in a door operating apparatus, the 
combination, with a fluid pressire motor for 
operating the door, 
the fluid pressure for autoliatically cutting 
off the supply of finid to the motor and re 
leasing the pressure therefront when the 
door is stopped it ring its closing move 
regi. s 

in a dear operating apparatus, the 
combination with a door, a fluid pressure 

i 

iaotai and connecting mechanists; for operat 
ing the door, of a valve for controlling the 
sairply of fit; it to said actor to close the 
door, and ne: is governed by the fluid pres 

for a fail&tically closing said valve 
stapped diariing its closing 

3, 

wire; iiie door is 
: in ov'e?: eit. 

6, in a tigo operating apparatus, the 
conshiratio, with a door, a fluid pressure 
notor and citecting mechanism for operat 
ing the door, of a valve for controlling the 
sarily of fluid so said it for to close the 
door, and a valve shifting rotor governed 
by the degree of pressure acting upon the 
an air in Otor. 

i. in a door operating apparatus, 
eonatinati i with a door, a fluid pressure 
tnotor and concerting mechanism for operat 

: 

the 

ling the door, of a valve for controlling the 
stily of fliid to sail netti to close the 

sifting notor, and a valve 
| overned by the pressure ii, he main motor 
for slippis'iisg. iiii to the valve anotor. 

8. In a loot operating apparatus, the 
coabination with a door, a fluid pressure 
motor : it coli.ecting it chanisin for actu 
ating the deer, if nea is perited by the 
inania novelent of the door in closing for 

door, a valvi 

a tonnaticaily a lifting ?lid press sire to 
said notor. 

;, i. 3 (39: {{e}'ati g : i: rats, the 

bilation with a door, a fluid pressure motor. 

sion side of the notor to open an exhaust 

of means governed by 

70 

75 

80 

85 

90 

95 . 

OC) 

05 

0 

5 

20 

25 

3) 

  



5 

0 

20 

2. 

combination with a door, a fluid pressure 
motor, intermediate connecting mechanism, 
and a valve for. &ontrolling the admission of 
fluid thereto for closing the door, of means 
operating upon the manual movement of the 
door from its open position to automatically 
open said valve. V 10. In a door operating apparatus, the 
combination with a door, a fluid pressure 
motor, intermediate connecting mechanism, 
and a valve for controlling the admission 
of fluid thereto for closing the door, of 
means operated by the manual movement of 
the door from its open position for. shifting 
sid valve to supply fluid to assist in the 

(; insing ovement. 1. a door operating apparatus, the 
combination with a door, a fluid pressure 
motor, intermediate connecting mechanism, 
and a valve for controlling the admission 

1,065,323 

of fluid thereto for closing the door, of a 
cam device operated by the manual move 
ment of the door for automatically shifting 
said valve. - 12. In a door operating apparatus, the 
combination with a door, a RE 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: 
JoHN LANSBERRY, 
FRANK BIRD. 
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