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UNITED STATES PATENT OFFICE. 
ALBERT GOTTSCHALK, of NEw York, N. Y., ASSIGNOR TO NATIONAL PNEUMATIC 

COMPANY, OF CHICAGO, ILLINOIs, A CORPORATION OF WEST vIRGINIA. 
MOTOR APPARATUS FoR oper ATING Doors AND THE LIKE. 

1,065,324. Specification of Letters Patent. I’atented June 17, 1913. 
Original application filed September 24, 1909, Serial No. 519,432. Divided and this application filed August 

2, 1912. Serial No. 712,849, - 

To all whom it may concern: - 
le, it known that I, AIIERI (io"Tsc: AIK, 

a citizen of the Inited States, residing at 
New York, in the county of New York and 

5 State of New York, have invented a certain 
new and useful improvement in Motor Ap 
parat is for ()|perating IDoors and the like, 
of which in provement the following is a 
specification. - 

This invention relates to a fluid pressure 
device for operating doors, gates, and the 
like, and particularly car doors such as used 
incai's of elevated railways, subways, local 
suburban traffic and electric traction service 

15 generally. . 
One of the objects of my invention is to 

provide an improved ?luid pressure operated 
device of this character and having means 
for autoimatically cutting off all supply of 

20 ?it to the motor when the same is moved 
to either end of its stroke, thereby prevent 
ing leakage and waste of fluid during the 
time that the device stads in either the open 
or closed position; and another object is to 

25 provide improved means for cushioning the 
in ovement of the device near the end of its 
stroke in order to prevent slainming. 
This application is a division of my origi 

nal application Ser. No. 519,432, filed Sep 
30 tember 24, 1909. 

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

35 Figs. 2 and 4: Fig. 2, a horizontal section 
taken on the linel-l of Figs. and 4; 
Fig. 3, a side elevation with the valve actu 
a ting motor indicated in vertical section; 
lig. 4, a central transverse section; Fig. 5, a 

40 face view of the valve seat, ; Fig. 6, a face 
view of the valve; and Fig. 7, an elevation 
on a smaller scale, indicating a refore 
location of the notor and its connection to 
the do". 

Variotix forms of fliid pressure notors 
Inay it (loyed for it: ; ting the door but 
the coistriction here illustrated is of a type 

O 

45 

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, adapt- 50 
cd to engage the geared segment, 12, on the 
rock shaft, 13, and operate an arm, 14, which 
play be connected to move the door in any 
desired anner, for instance, as indicated in 
Fig. 7. A valve is employed for controlling 55 
the supply of fluid to the respective ends of 
tle SE for opening and the door, 
and while any suitable or preferred forn 
of valve may be used in any convenient lo 
cation, I have illustrated a valve, 15, of the 60 
rotary type located on a seat, 16, formed 
either separate from or integral with the 
cylinder easing and frame to which a cap 
section, 17, EE the valve and chamber 
may be secured. On the valve stem, 18, out 65 
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 within reach 
of the operator who is to control the opera- 70 
tion of the door. A supply pipe, 20, lead 
ing from a source of fluid pressure such as a 
reservoir of compressed air, communicates 
through port, 21, in valve seat and port, 22, 
in valve, 15, with the valve chamber, the 75 
port, 22, having an extension or cavity, 23, 
in the face of the valve so that the com 
pressed air or other fluid is admitted to the 
valvo chamber in all the positions of the 
valve. Ports, 24 and 25, lead from the valve 80 seat to the opposite ends of actuating cylin 
der, 8, for admitting fluid undler pressure to 
open and close the door. The valve is also 
provided with ports, 26 and 27, communi 
citing with a groove, 28, in the face of the 85 
valve and with the exhaust port, 29, in the - 
seat. When the valve is in its normal or 
lap position, with the handle or lever, 19, 
hirizontal, as indicated in Fig. 3, the sp 
ply of fluid to either end of the operating 90 
ylinder is cutoff, the ports, 24 and 25, be 
iiig closed. The valve lever is oscillated in one direction for connecting supply port, 22, 
and groove, 23, with port, 24, and admitting 
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fluid under pressure to the left end of cyl 
inder, 8, for moving the piston to open the 
door, and the lever is turned in the opposite 
direction from its normal 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 Öff when the door is in either 
its open or closed position, and thereby pre 
vent leakage, I provide fluid pressure actu 
ated means for automatically shifting the 
valve to lap position and thereby cut of the 
supply of fluid to the motor, when the same 
has moved to either end of its stroke. Wa 
rious forms of mechanism for this purpose 
may be devised, that shown herein compris 
ing a valve shifting motor having cylinder, 
30, communicating by ports, 31 and 32, with 
the door actuating cylinder, and containing 
a double piston with opposite heads, 33, con 
nected by rack bar, 34, which engages teeth 
on the oscillating sleeve, 35, mounted on the 
valve casing and provided with a projection, 
36, adapted to engage the valve lever and 
shift the same to its horizontal position. 
According to another feature of my im 
provement 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 38, in 
the valve shifting cylinder, and a restricted 
port, such as exhaust port, 29, in the valve 
seat, through which the atmospheric air is 
forced from the cylinder, after piston 9, has 
cut off ports 31 and 32. ... — - ? 
The device then operates as follows: To 

close the door the operator turns the valve 
lever to position for connecting ports, 23 
and 22, with port, 25, to admit fluid under 
pressure to right end of cylinder, 8. The 
pistop, 9, then moves toward the left turn 
ing segment, 12, shaft, 13, and arm, 14, and 
thereby moving the door to its closed posi 
tion. As the piston, 9, passes the port, 31, 
the air at atmospheric pressure 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 passage the air is com 
pressed sufficiently toward the end of the 
stroke to retard the movement and form a 

60 

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 the valve shifting cylinder, 
30, forcing piston, 33, to the left and there 
by turning the sleeve, 35, so that its project 
tion, 36, engages the inclined lever, 19, and 
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shifts the same with the valve to normal lap 65 
position. This cuts of the supply of fluid 
and opens both ends of the main motor cyl 
inder to the atmosphere through ports, 26, 
27 and 29. This preyents any leakage, if 
there should be any, from accumulating in 70 
the cylinder and causing an undesired move 
ment of the door. As the valve shifting pis 
ton reaches the end of its stroke it opens 
port, 38, permitting free exhaust of fluid 
from the right end of both cylinders. The 
mechanism then remains in this position un 
til it is desired to open the door, when the 
operator turns the valve lever to the oppo 
site inclined position in which the ports, 22 
and 23, communicate with port, 24, and ad 

75 

80 
mit 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 cushion, 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 the outlet port, 37. 
The power operating device may prefer- 90 

ably be located substantially in position in 
dicated in Fig. 7, in which the operating 
arm, 14, may be nearly horizontal, as indi 
cated in dotted lines, when the door is in its 
closed position, and it will then be practi- 95. 
cally impossible for a person to manually 
open the door from its closed position, but 
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 specific means since 
various forms of mechanism for performing 
these functions may readily be devised, all 
within the spirit and scope of my improve 
ments. 

It will be understood that the term “door,” as employed herein, includes a gate, 
switch, or other similar device adapted to be thrown to open and closed positions. 
Having now described my invention, what 
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I claim as new and desire to secure by Let 
ters Patent is:- 

1. In an apparatus of the character de 
scribed, the combination with a fluid pres 
sure motor and connecting mechanism, of 
means governed by the movement of said. 
motor, at the end of its stroke for automati 
cally cutting of all supply of fluid to the 
motor, and opening the exhaust therefrom 

2. In an apparatus of the character de 
scribed, the combination with a fluid pres 
sure motor and connecting mechanism, of 
valve means for controlling the supply of 
fluid to the motor, and means governed by 
the movement of the motor at the end of its 
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stroke, but moving Riegley of the 
movement of said motor, for positively cut 
ting off all supply of fluid to the motor. 

3. In an apparatus of the character de 
scribed, the combination with a fluid pres 
sure motor and connecting mechanism, of 
valve means for controlling the supply of 
fluid to the motor, and means governed by the movement of the motor at the end of its 
stroke, but moving independently of the 
movement of said motor, for shi said 
valve means to cut of all supply of fluid to 
the notor. 

4. In an apparatus of the character de 
scribed, the combination with a cylinder, 
piston and connecting mechanism, of manu 
ally operated valve for controlling the sup 
ply of fluid to the cylinder, and means gov 
erned by the movement of the piston at the 
end of its stroke for opening an exhaust and 
for cutting of all supply of fluid to the cylinder. 

5. In an apparatus of the character de 
scribed, the combination with a fluid pres 
sure motor and connecting mechanism, of 
additional fluid pressure actuated means op 
erating upon movement of said motor to the 
end s its stroke for automatically cutting 
off the supply of fluid to the motor. 

6. In an apparatus of the character de 
scribed, the combination with a fluid pres 
sure motor and connecting mechanism, of a 
valye for controlling the supply of fluid to 
said motor, and additional fluid pressure ac 
tuated means operating upon movement of 
said motor to the end of its stroke for shift 
ing said valve to closed position. . 

. In an apparatus of the character de 
scribed, the combination with a fluid pres 
sure motor and connecting mechanism, of a 
valve for controlling the supply of fluid to 
said motor, and a valve shifting motor ac 
tuated by fluid from the main motor to cut 
of all supply of fluid to the main motor. 

8. In an apparatus of the character de 
scribed, the combination with a fluid pres 
sure motor and connecting mechanism, of a 
valye for controlling the supply of fluid to 
said motor, a motor for shifting the valve to 
its closed or lap position and a port con 
trolled by the piston of the main motor for 
supplying fluid to said valve shifting motor. 

9. In an apparatus of the character de 
scribed, the combination with a cylinder 
containing a piston formed with opposite 
heads connected by a rack bar, a segment 
and rock shaft operated thereby, and a valve 
for controlling the apply of fluid to said 
cylinder, of another cylinder having ports 
communicating, with the main cylinder and 
containing a piston with opposite heads, a 
bar connecting said heads, and means oper 
ated thereby for shifting said valve to cut 
of the supply of fluid to the first cylinder. 

10. In an apparatus of the character de 
scribed, the combination with a fluid pres 
sure motor and connecting mechanism, of a 
valve for controlling the supply of ?luid to 
said motor, a valve casing, a sleeve mounted 
on the valve casing, and a valve shifting mo 
tor for actuating said sleeve to automati 
cally move said valve to lap position. 

11. In an apparatus of the character de 
scribed, the combination with a cylinder, pis 
ton, and connecting mechanism, of a valve 
mechanism for controlling the admission of 
fluid under pressure to either end of the 
cylinder, and means governed by the move 
ment of the piston at the end of its stroke, 
for opening a free exhaust from the admis 
sion side, and for automatically cutting off 
the supply of fluid to the cylinder. 

12. In an apparatus of the character de 
scribed, the combination with a cylinder, 
piston, and connecting mechanism, of a valve 
mechanism for controlling the admission of 
fluid under pressure to either end of the cyl 
inder, means governed by the movement of 
the piston at the end of its stroke for open 
ing a discharge port, and means actuated by 
the discharge for shifting said valve to cut 
of the supply of fluid to the cylinder. 

13. In an apparatus of the character de 
scribed, the combination of a cylinder, pis 
ton, and connecting mechanism, a valve for 
admitting fluid to either end of said cylin 
der, means for automatically exhausting the 
fluid from the admission side to the atmos 
phere at the end of the stroke, and means 
for compressing the atmospheric air by the 
movement of the piston in the end of the 
cylinder opposite the admission and thereby 
cushion the piston at the end of its stroke. 

14. In an apparatus of the character de 
scribed, the combination of a cylinder, pis 
ton, and connecting mechanism, a valve for 
controlling the admission of fluid to either 
end of said cylinder, said cylinder having a 
port for exhausting the fluid from the ad 
mission side at the end of the stroke, and a 
restricted outlet from the end of the cylin 
der opposite the admission whereby the at 
mospheric air therein is compressed by the 
movement of the piston. 

15. In an apparatus of the character de 
scribed, the combination with a cylinder, 
piston, and connecting mechanism, of a 
valve for controlling an admission port to 
either end of the cylinder and a restricted 
outlet from the opposite end, and means for 
freely-exhausting the fluid from the admis 
sion side to the atmosphere at the end of the 
stroke of the piston. 

16. In an apparatus of the character de 
scribed, the combination with a cylinder, 
piston, and connecting mechanism, of a 
valve for controlling an admission port to 
either end of the cylinder and a restricted 
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outlet from the opposite end, and means op. outlet from the opposite end, and a valve 10 erated by the pressure of fluid at the end of shifting motor operated by the pressure of 
the stroke for shifting the valve to lap po- fluid from the main cylinder. 
sition. In testimony whereof I have hereunto set 

17. In an apparatus of the character de- my hand. 
scribed, the combination with a cylinder, ALBERT GOTTSCHALK. 
piston, and connecting mechanism, of a Witnesses: 
valve for controlling an admission port to A. S. FowLER, 
either end of the cylinder and a restricted E. A. WRIGHT. 


