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1¢ Claims.

This invention is for improved combinations
involving doors or other movable objects and a
pressure fluid operated engine for moving them.

The general object of this invention is to pro-
5 vide a door motor applied to a door in such a

manner that upon initial manual movement of
the door the motor is energized to cause the door
to move to completely open position.
) A further object is to provide a motor in the
10 gbove combination which automatically, upcn
opening of the door to full position is encrgized
in the reverse direction to cause the door to
completely close.

A still further object is to provide, in a com-
15 pination of this type, an arrangement wherein the

‘door, if it strikes a person or cbject in closing,
will be reversed in its movement to full open posi-
tion by reverse energization of the motor.

A still furthér object of this invention is to
'9p provide, in such a combination, mechanism by

esns of which the motor may be conditioned
to maintain the door in open position.

A still further and more specific object of the
) invention is to provide an arrangement in which
95 the fuid pressure is supplied to the engine at all

times for holding the door closed and, when so
conditioned, for holding the door open.

These and many other objects, as will appear
 from the following disclosure, are secured . by
30 mMicans of this invention.

This invention resides substantially in the com-
bination, construction, arrangement, and rela-
tive location of parts, all in accordance with the
following description as related to the attached

-.85 drawings. ’

In the accompanying drawings——

Figure 1 is a top plan view with some parts in
.cross-section and some parts broken away of &
.complete combination in accordance with this

40 invention;

“Fig. 21is a side elevational view with scme parts
in cross-section and some parts broken away of
the mechanism of Fig. 1; '

Fig. 3 is a longitudinal vertical central cross-
45 sectional view through the engine, with some

parts broken away showing the valves in posi-
tion for door opening operation;

g, 4 is a similar view showing the valve mech-
anism in the position it takes just as the motor
is at full door open position with the valves in
position for door closing operation;

Fig, 5 is an enlarged cross-sectional view of the
manually operable mechanism for conditicning

55 the motor to hold the door open;

1936, Serial No. 94,364
(CL. 268—50)

Fig. 6 is a cross-sectional View taken on the
line 6—6 of Fig. 4;

Fig. 7 is a side elevational view, with some parts
in section, of one of the valve parts;

Tig. 8 is a right hand end elevational view there-
of; and

Fig. 9 is a left hand end elevational view of
another part of the valve mechanism.

This invention has been developed particularly
with the object in view of providing a motor ior
operating the end or vestibule doors of cars, such
as steam, street, and subway cars. As is the
common practice, a plurality of cars are coupled
up into a train and communication is had between
the various cars through the end or vestibule
doors in the end wails of the cars. On subway
lines, for example, in swinging around sharp
curves, the doors, at present manually operated,
if not latched or fastened, swing back and forth

and thereby are a source of possible injury to pas-:

sengers, Furthermore, when a passenger wishes
to move from one car to the next it is necessary
to manually move these dcors, which requires an
exertion on the part of the passenger which
varies depending upon the freedom of movement
of the door and also upon whether, at the time
the doors are being opened or closed, the cars
are going around a curve, which either tends to
resist opening or closing of the doors, or to as-

sist opening or closing of the doors. The arrange- -

ment of this invention involves a pressure fluid
operated engine permanently connected to doors
of this type which is energized to open the doors
upon initial manual movement of the doors by the
passenger.

A specific form of mechanism by means of

which the objects of this invention are accom-
plished will now be described. The end of &
transportation vehicle, such as a subway car, is
more or less diagrammatically illustrated in Fig.
1 as comprising the end walls I, 2, which are
separated to provide a doorway at the end of
the car. Within the ocuter walls gt | is an inner
wall structure 3 commonly employed in modern
subway car construction. It is between these
inner walls that the door 5 slides on tracks or
rails or other suitable supporting mechanism
into the space 4. These doors are commonly
provided with a handle suitably located to be
grasped by the person operating them. In ac-
cordance with this invention a particular form
of engine is mounted on the car body, as shown
on the inner wall 8 near the top thereof, by means
of suitably formed brackets or clamps 7 and 8.

The engine is shown as a rather long extended .
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structure involving a cylinder § closed at one
end by a specially formed cap 8, and at the other
end by means of a differentiy formed cap tg.
At 11 is the long piston rod which passes through

5 the cap 18 and is connected at the inner end to
a particular form, of piston valve structure. The
outer end 12 is of reduced diameter and passes
through g hole in a bracket {4 which is rigidly
secured to the forward edge of the door 5 near

10 the top thereof by means of suitable bolts I5,
The reduced end {2 of the piston rod, which
projects through the bracket {4, is provided, as
is clear from Fig. 3, with a threaded collar i3
which is locked therecn by means of a lock nut

15 132, Rigidly secured to the bracket 4 by means
of screws {8 is an arm {7 which projects across
the end of the piston rod so as to be positioned
to engage a free longitudinally slidable rod (8§
which lies in the central bore extending all the

20 way through the piston rod. Interposed between
the shoulder on the piston rod and the bracket
14 is a spring {8 which will be referred to later.

The cap {8 is provided with a threaded passage
which receives the fluid pressure supply pipe 21

25 50 as to be in communication with a, passage
24 which extends to 2 point where it opens into
the right hand end of cylinder §. This passage
is formed by boring from the outside and is nor-
mally closed by .a screw plug 25.

30 The piston assembly comprises a eylindrical
cup-like member 28 which is threadedly mount-
ed on the reduced threaded left hand end of pis-
ton rod {{ and by which the usual leather pis-
ton cups and associated equipment 37 are locked

35 thereon against a collar 38. The cup member
26 is formed so as to have an internal shoulder
against which a sealing disc 28 of some suitable
madterial is locked by means of an exvernally
threaded bushing member 88. The disc 28 is

40 locked onto a further reduced threaded portion
of shaft If by means of an annular nut 2% which
terminates at its free end in an annular seat
292, The piston red {! is provided with g short
bassage 21, the periphery thereof extending sxi-

45 ally so as to be open at one end to the interior
of cylinder & and at the other end to the space
between the end wall of the cup member 2§ and
the disc 28.

Within the space between the bushing 2§ and

50 the disc 28 is a valve member %{ of the form
clearly shown in Figs. 7 and 8. It is of cylin-
drical cross-section and of cup-shape snd pro-
vided at the open edge with four extensions 32
which pass through, as is clear from Fig. B, holes

55 282 in the disc 28. These holes are larger than
the extensions to provide fiuid passages. The
periphery of the valve member 3{ ig provided
with a series of axially extending grooves 3{=
which communicate with radial holes or ports

60 in the said walls of the valve member, as shown
at 3iP. The bushing 38 is of the form shown
in Fig. 9. Tt is externally threaded and is pro-
vided at one end with extensions 38 extending
& short distance inwardly in a radial direction

65 to form a stop for the valve member 31. These
extensions are separated by grooves or spaces
30%, to be referred to later. Secured to the
inner wall of the valve member 31 is 3, suitable
valve disc 84 positioned to engage at the proper

70 time with the annular seat 29a,

In the space between the end wall of the cup
member 28 and the disc 28 is a movable valve
member 3% which is annular in form and has
a central aperture fo fit around the reduced end

75 of the piston rod {1, This annular valve mem-
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ber 35 is provided with an annular groove on
the face towards the disc 28 so that when it is
seated thereon it seals off all of the passages
28 A spring 36 rests on the annular valve
member 3§ normally tending to seat it.
Journalled on the end cap 9 is g short shaft

39 which passes through a packing 42 and 3 -

packing gland nut 4{ and is provided on its ex-
ternal end with a hand operated knob 29, Keyed
to the shaft is a cam 48 which may be moved
te either of two positions, as is clear from Fig. 4.
The piston rod §{ passes through suitable pack-
ing 23 in the end cap 9 and a packing gland
nut 22, As is clear from Fig. 6, the rod I8 is
longitudinally fluted, as indicated at {82, which
fluting extends throughout the length thereof,
As shown in Fig. 1, the forward edge of the door
§ is provided with suitable shock absorbing or
resilient material to form a buffer and seal in
accordance with commeon practice.

Figs. 1 and 2, from an external viewpoint, show
the position of the parts with the door in closed
bosition. Fig. 3 shows the position of the parts
of the motor itself in door closed position and
just after the following described operation
oceurs.

A passenger wishing to open the door 5 grasps
the usual handle and starts to move the door.
This carries bracket {4 along to the left, com-

pressing spring 16 and causing arm 17 to en- o

gage the projecting end of rod (9. Further
movement of these parts causes rod 19 to move
to the left, unseating valve 34 from the seat 292
on which: it always rests while the door is closed.

At the same time valve 35 seats on disc 28 under :

the action of spring 238 and the pressure fluid
acting through passage 21. This opens the left
hand end of cylinder 3 which, prior thereto, is
at the same pressure as is present in pipe 21, to
the atmosphere through grooves 38® in the bush-

3i» in that member, and to atmosphere through
the fluting 192 in rod §9. Thus the left hand
end of the cylinder 6 is open to the atmosphere.

The full pressure from pipe 2{ is on the right .

hand end of the piston so that the motor im-~
mediately picks up the door and causes it to
open to full position without any further exertion
on the part of the passenger. Spring 1§ is suffi-

ciently strong to hold the parts in normally rela- .

tive position, but not strong enough to noticeably
resist the initial manual movement of the door.
The motor picks up the door as soon as the pis-
ton rod moves sufficiently with respect to bracket

{4 to cause collar 3 to engage the bracket. - Just:

as the door is fully opened the cam member 40,
which is normally in the full line position shown
in Figs. 3 and 4, engages the valve member 3i
and holds it against further movement so that
the final movement of the piston, which is of
a very short amount, causes the annular seat
292 to engage the disc 34. 'This closes off the left
hand end of cylinder § from the atmosphere

through the piston rod. At the same time the

extensions 32 cause the valve member 35 to un-
seat, compressing spring 35. This position of the
parts is clearly shown in Fig. 4. .
At this time pressure fluid flows from the right
hand of the cylinder 6 through passage 27
through the ports 28» and ports 215, grooves 2is,
and slots 36v into the left hand end of cylinder 6.
The area of the piston at this end, as is ap-
parent from the drawings, is larger than the
right end area of the piston so that althouigh the
same fluid pressure exists on both sides of the
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piston assembly, the piston nevertheless begins
to move to the right carrying the parts with it.
The spring {6 is sufficiently strong to cause the
door to move with the piston rod without any
relative movement with respect thereto unless
the dor strikes an object in closing. If no ob-
ject is struck the motor continues to move the
door until it is fully closed. When the door
motor is at full closed position the valve parts
stay in the position shown in Fig. 4 and the pis-
ton rod and door and related parts stay in the
position shown in Figs. 1, 2 and 3. The door will
again open when it is again moved a slight dis-
tance so that the arm 17 engages rod {8, shift-
ing it to the left to cause valve disc 34 to leave
the seat 292, permitting valve disc 29 to seat.
The engine will then move the deor to full open
position.

If the door should strike an object in closing it
will itself come to a stop, but the piston assembly
and piston rod will continue to move, compressing
spring 16 until rod {8 engages the arm {1. This
will cause valve disc 39 to unseat and valve 35 to
seat so that the left hand end of the cylinder is
open to exhaust and the engine will reverse its
movement and move the door to full open posi-
tion. As before, as it attains full open position,
the cam 40 will shift the valve parts to cause
the door to immediately begin to close. To hold
the door at full open position it is only necessary
to turn knob 20 so that cam 40 is swung up to
the dotted.line position shown in Fig. 4. Under
these circumstances, when the piston assembly
reaches its extreme movement at the left so that
it strikes the shoulder formed by the cap 8 the
valves will not shift but will stay in the position
shown in Fig. 3 so that the left hand end of the
cylinder remains open to exhaust. As soon as
the pressure is on the right hand side of the pis-
ton assembly the engine will hold the door open.
To close the door it is only necessary to swing
cam 48 down to the full line position, which will
shift the valve parts to cause the engine to move
the door to the closed position.

From the above description it will be apparent
that this invention resides in certain principles
of construction and operation which may be em-
bodied in other physical forms without departure
from the scope thereof. We do not, therefore,
desire to be strictly limited to the disclosure as
given for purposes of illustration, but rather to
the scope of the appended claims.

What we seek to secure by United States Let~
ters Patent is:

1. In a dooroperating mechanism,the combina-
tion comprising a door,a pneumatic motor mount-
ed adjacent the door, valve means for controlling
the motor, meéans secured to the door and infer-
connected with the valve means whereby the
initial manual movement of the door actuates
the valve means to cause the motor to open the
door, and means for automatically operating the
valve means when the door is fully opened to
actuate the motor in reverse direction.

2. In a door operating mechanism, the combi-~
nation comprising a door, a fluid pressure oper-
ated engine mounted adjacent the door, valve
mechanism for controlling the energization of the
engine, means mounted on the door for operat-
ing the valve to energize the motor to open the
door upon initial movement of the door, and
means for reversing the valve at the end of
the opening stroke of the motor to cause reverse
energization of the motor to close the door.

3. In a door operating mechanism, the combi-

3

nation comprising a door, a fluid pressure oper-
ated engine for operating the door mounted
adjacent thereto, comprising a cylinder, a piston
in said cylinder, a piston rod connected to the

piston and projecting from one end of the cylin- :
.der, a valve mounted on the piston, an operating

member. for the valve extending through and
projecting from the piston rod, and means
mounted on the door for engaging the valve op-

erating: member upon initial movement of the %10

door to operate the valve to energize the motor
to open the door.

4. In a door operating mechanism, the combi-
nation comprising a door, a fluid pressure en-
gine mounted adjacent the door and having a
projecting piston rod, means for connecting the
piston rod to the door, said meanhs being rela-
tively movable with respect to the piston rod, and
a valve for controlling the fluid pressure engine
and operable by said connecting means upon ini-
tial movement of the door to operate the valve
to cause the motor to open the door.

5. In 2 door operating mechanism, the combi-
nation comprising a door, a fluid pressure engine
mounted adjacent the door and having a pro-
jecting piston rod, means for connecting the pis-
ton rod to the door, said means being relatively
movable with respect to the piston rod, a valve
for controlling the fluid pressure engine and op-
erable by said connecting means upon initial
movement of the door to operate the valve to
calse the motor to open the door, and means for
actuating the valve to door closing position just
as the engine fully opens the door.

6. In a door operating mechanism, the com-

ination comprising a door, a pressure fluid op-
erated motor mounted adjacent the door com-
prising a cylinder, a piston mounted in the cylin-
der, a piston rod connected thereto and project-
ing from the cylinder, means for connecting the
piston rod to the door, a two position valve
mounted on the piston rod, an operating member
for the valve projecting from the piston rod, and
means for engaging the operating member when
the door is given an initial opening movement
to move the valve to one of its positions to cause
the motor to fully open the door.

7. In a door operating mechanism, the com-
bination comprising a door, a pressure fluid op-
erated motor mounted adjacent the door com-
prising g cylinder, a piston mounted in the cylin-
der, a piston rod connected thereto and pro-
jecting from the cylinder, means for connecting
the piston rod to the door, a two position valve
mounted on the piston rod, an operating member
for the valve projecting from the piston rod,
means for engaging the operating member when
the door is given an initial opening movement
tc move the valve to one of its positions to cause
the motor to fully open the door, and means for
engaging the valve at the end of the piston door
opening movement to shift the valve to its other
position to cause the motor to immediately close
the door.

8. In a door operating system of the type de-
scribed, the combination comprising a door, a
pressure fluid operated motor mounted adjacent
the door comprising a cylinder, a piston within
the cylinder, a piston rod connected thereto and
projecting from the cylinder, a bracket secured
to the door through which the piston rod extends,
said piston rod being relatively slidable with re-
spect to the bracket in one direction, means in-
cluding a valve for supplying pressure fluid to
the engine to operate it in either direction, an
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operating member for the valve, and means for
causing the .operating member to position the
valve to.open the door when initial movement of
the door causes relative movement between the
bracket: and’ piston rod.

9. In a door operating system of the type de-

‘scribed, the combination comprising a door, a

jpressure fluid cperated motor mounted adjacent
the door comprising a cylinder, a piston within

:the cylinder, a piston rod connected thereto and
‘projecting from the cylinder, a bracket secured to

the door through which the piston rod extends,
said piston rod being relatively slidable with re-
spect to the bracket in one direction, means in-
cluding a valve for supplying pressure fluid to
the engine to operate it in either direction, an
operating member for the valve, means for caus-
ing the operating member to position the valyve

‘to -open the door when initial movement of the

2,089,932

door causes relative movement befween the
bracket and piston rod, and means for causing
the valve to be positioned to cause the motor to
close the door at the end of its opening stroke.
10. In a door operating system, the combina-
tion comprising a door, a pressure fluid motor
for operating the door comprising a cylinder, a
piston within the cylinder, a hollow piston rod
connected thereto and prejecting from the cylin-
der, a two position valve mounted on the piston,
an operating member for the valve lying in the
hollow piston rod and projecting from the ex-
posed end thereof, and means mounted on the
door and interconnected with the piston rod for
engaging the operating member
movement of the door to energize the motor.

ROSCOE D. CONKLIN.
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