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- To all whom i may concern:

. Be'it known that I, Tuomas R. Browx,
a citizen of the United States, and a resi-

- dent .of New York city, in the county of

10

15

‘20

“after ‘described,
-out in the claims.

New York and State of New York; have

“inyented certain new and useful Improve-

ments in Pneumatic Door-Operating Mecha-
nisms, of which the following is a specifica-

tion.

The .invention relates to improvements in

~pneumatic door-operating mechanisms, and

It consists in tlie novel features, arrange-

‘ments and combinations of parts herein-
and particularly pointed

T, .

L present my invention herein as applied
to_a car.for opening and closing the door
thereof, and in its preferred embodiment
my invention comprises means whereby upon
the movement of a control-handle to one
position; compressed air will be caused to

. effect the unlatching and opening of the

25

80

door and upon .the movement of said handle
to aniother position, the same air, then act-
ing against a surface of larger area, will be
caused to effect the closing of the door; the
latter becoming latched upon reaching its
closed position. I thus utilize the air by
which the door is opened for closing the

same and avoid the waste of air which
would result if ‘one supply of air from the

* reservoir: were.employed in opening the
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45,

door and anotlier supply thereof used for-

cloging the ‘door.
The mechanical devices for carrying 1y

invention: into effect may vary in many ve-
spects witli the will of the manufacturer and
the. nature of the car or other body to be
;qili_pp‘e‘d. with the same, but a very satis-
acto

mbodiment of my invention will
ise z} manually operable control-valve
ase.casing .a pipe from a reservoir for
compiessed air will lead, a door-latching de-
vice to which a pipe from said casing will
extend . and" pass . thence to one end of a
fixed pipe which enters one end of a ¢ylin-

“der_secured to the door, and a second pipe
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leading from said-valve -casing ‘to another
fixed

, vipe’ which enters. the other end of
said - cylinder,  the -adjoining ends of said
fixed .- pipes within said cylinder. being
cotipledd £

tlsobeing provided with wir ports. Upon the
wmovement of - the control valve to one posi-

tion'the compressed air will pass through:

Speciﬂoati'pn of Letters Patent.
'Applioatioil filed March 15, 1906, Serial No. 308,130.

 said fixed pipes

together and holdiug a piston and
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its casing to the pipe leading to the - door-
latching device and after: freeing the latch
from engagement with thé . oorj travel
thence to the opening-end; fas”it ‘may: for
convenience be termed,  of’ ‘the Heylindér, 60°
wherein it will act:to move said cyiinder on
: and thereby effect the open-
ing of the door. Thereaftertipbn the inove:-
ment of the control valve to another: posi-
tion the air supply pipe:from'the reservoir: 65
will be cut off and the pipe ledding. from
the valve-casing to the fixed pe, entering
the other or:.closing-end of ‘said’ ¢vlinder,
will be-placed in communieation witli'the
pipe leading to the opening:end &f sajd ¢c¥l: 70
inder, with the result that:ithé' air in the’
pipe.system ‘at one side'of the piston will

expand into the pipe system leading to the

cyhinder at the ofher side of siid pistor and -
enter the'same, wherein, ‘acting against o 75
surface of larger area than that'in’ the open
ing-end of the eylinder, it will reveise the -
movement: of said cylinder” onsaid Axed
pipes and effect the closing of ‘the ‘doory the . .
air in the then connected rsteny ' of pipes 80
and cylinder exhaustiug thiough o suitable
vent upon the door’s reachiiig its elosid jro-
sition and -the latch then automatically
passing into locking engagement with the
closed door. e b
I have illustrated, in thi
cylinder within which the ¥
open and close the door, s
upper edge. of the latter, bu
may be disposed at the low
door if so desired. =
The invention will' bé i

from the detailed descriptigh h 1
presented. reference heing”lad“to the’
compsuying diawings, in whichy- -
Fignre 1 is a side elevation, par
away and pavtly in section, §f17ey
with  door  operating  medh
stricted in accordanice with ‘ag
the fuvention, and Fig: 2 ig's
tical ~longitudinal “section,’ ' paitl
away, of the operating cylitidé !
nected: parts, the piston within" '
being-showi in ‘the position“it o T
the ‘delor*is!in closed positioff 1 HIHEIS ig
éidrawings, 10 desigha Ls’a‘ portion -
o el ear; 11the door” ereof. 15 the.
contiol=¥alve casing! 13 the’stf{ply, Jipe for:
ipYessediair leading thefety' fr m.a, suig-
able Teervoir, hot shown;, 14 thé pipe Tead: ‘110"
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ing from said casing to the casing 15 for the
door latching devices and extending thence
by a branch pipe 16 to the outer end of a
fixed pipe 17 leading into the opening-end
18 of the cylinder 19, 20 a pipe leading
from the control-valve casing 12 fo the outer
end of a second fixed pipe 21 which leads
into the opposite or closing-end 22 of said
cylinder, and 23 a stationary piston within

the said cylinder supported and secured by -

the meeting ends of the fixed pipes 17, 21.

The cylinder 19 is secured to the door 11,

and said cylinder and door are suspended

from a rail 24 by means of usual rollers 25

which may travel upon said rail during.the
opening and closing of the door. The fixed
pipes 17, 21 are, at their outer ends, secured
in portions of the framing 26 of the car, and
said pipes are in. line with. each other and
extend toward each other through the re-
spective heads of the cylinder 19, the pipe
17 being of larger diameter than the pipe

21 and the latter at its inner end being-

threaded, as shown in Fig. 2, to engage a
thread formed within the inner end of the
pipe 17. "The pipes 17, 21 at their inner
ends are respectively provided with flanges
27, 28 between which is clamped the cup-
piston 23. The inner threaded end of the
pipe 21 is closed and said pipe during the
closing of the door only communicates with
the left-hand or closing end 22 of -the cyl-
inder 19, and this communication is by
means of ‘a port 29 formed in said pipe ad-
jacent to the piston 23. The pipe 17 only
communicates with the opening-end 18 of ' the
cylinder 19 during the opening of the door,

and this communication is through a port 30

formed in said pipe adjacent to the piston
238. The cylinder 19 being rigid with the

door, will, during the operation of the lat--

ter, trave] longrtudinally upon the fixed
pipes 17, 21, the piston 23 remaining sta-
tionary.
eter than the pipe 21 and hence the resist-

ing surface areas in the respective-ends of

the cylinder 19 against which the compressed
air may act vary, the surface area in the
closing-end of the cylinder being ‘greater
than that in the opening-end thereof, due
to the decreased diameter of the pipe 21.
The control-valve within the casing 12 is
operable by means of a handle 81 and.is a
two-way valve of any suitable character

‘adapted when the handle 31 is turned to one

position to place the supply pipe 18 in com-

munication with the pipe 14 and when

turned to another or its closing position to
cut off the pipe 13 and place the pipes 14, 20
in communication with each other so that
the air in the pipe 14 may expand into the
pipe 20. I do not limit my invention .to

any special form of two-way valve within |

the casing 12 but one example of such valve
is illustrated in detail in my application Se-

The pipe 17 is of greater diam-.

1,002,029

rial No. 483,058 of even date herewith for
Letters Patent  for-improvements in door
-operating mechanisms. . 4 S

* Within the casing 15 for the door latching
device is provided a vertical plunger valve
32 from which projects a vertical stem 33
directly below the pivoted latch 84 adapted
to engage a catch arm 35 secured to the door

70.

11. When the valve 82 is in its lower posi- -

tion the stem 83 permits the latch 84 to.re-
main in engagement with the catch arm.35,
and said valve 32 when in its lower position
cuts off communication from the pipe 14 to
the branch pipe 16. When air is admitted
to the pipe 14 for opening the dodr it will

. elevate the valve 82 and disengage the latch

84 from the catch arii 35 and also open the
port to the pipe 16, into which ihe air will
pass on its way to the fixed pipe 17 and
opering-end 18 of the cylinder 1% The
latch 34 will remain in'its elevated position
so long as the air pressure remains in the
pipe 14 but after the door 11 has been opened
and then closed the air in the pipe system
is permitted to exhaust and at such time
the valve 32 will descend and the latch 34

. auntomatically reéngage the catch arm 35.

In the operation of my invention, the door
being in closed position, the control handle
31 will be moved to place the supply pipe
13%in_communication with the door open-
ing pipe 14, -and thereupon the compressed.
air: will flow through the pipe 14 to the
casing 15, unlatching the door, and then
thirough the branch pipe 16 to the fixed
pipe 17 through . which it will pass and.
escape, through the port 30, into the open-
ing end 18 of the cylinder 19, wherein the
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air acting against the cylinder head will .

force the .cylinder and .door te -the open
position of the latter.. The door will be.

' held open solong as the air pressure is per-

105

mitted to exert its force within the opening-+ -

end of the cylinder. When it is desired:to

“close the door 1I' the contrel handle 31 il

be moved to its other or closed position and'
thereby cut off the supply pipe 13 and place
the pipes 14, 20 in communication with each’

other, and ‘thereupon the air in the pipes

14, 16, 17 and in the cylinder at the opémug
side of the piston, will expand into the pipes
20 and 21 and-.escape thiough the port 290
into the closing-end 22 of the cyvlindes 19,
wherein said air’ acting. against the Jeft
hand cylinder head will drive said.evlinder-

to its initial position and effect the closing -

of the door: Upon th¢ door reaching ity
closed position, a by-pass aroove 36 (Fig. 2)
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in the wall of the cylinder, at the opening

end thereof, becomes partly ‘uncovered and.
permits the air within the cylinder and- con-
nected pipes to exhaust .around the piston -
and through the, port 30 into:the pipe 17

and thence through the vent 37 formed in- .

said pipe in.a position to-be uncovered by

¢ -

125

130



10

15

20

25

30

35

1,002,029

the adjacent cylinder head when the dodr 1s

in its closed position, whereupon the air

pressure being relieved the valve 32 will de-

scend to its initial position and permit the
lateh 34 to pass into reéngagement with the
catch arm 85, locking the door in its closed
position. The areas of by-pass groove 36
and of vent opening 37 should be so re-
stricted ‘and' limited in proportion to the
size of the port openings 30 and 29 that
when pressure ‘medium. is initially supplied
through pipe 27 to the opening end of the
cylinder a movement of the cylinder will

‘be effected. so as to close the vent opening

27 and by-pass groove 36 before any appre-
ciable or inaterial ‘exhaust of the pressure
medium" takes vlace therethrough,  The
surface area at the right hand end of the
cylinder against which the air acts to effect
the -opening of the door is less than that
against which the air acts in the opposite
end of the cylinder in forcing the-door to
its closed position, and thus I am enabled
to utilize the same air which effected the

.opening of the door, for closing the same.

The fixed pipes 17; 21 aid in supporting

and guiding the cylinder 19 and door 11
and afford .a very durable and. simple con-

struction -and arrangement, said pipes also
at their outer' ends conveniently receiving
the ends of the pipes 16, 20. ‘
- What I claim as my invention and desire
to secure by Letters-Patent, is:— |
1. ITn. combination, in a mechanism for
moving doors or other devices, an element to

. be moved, a cylinder connected to  move
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with said element for actuating the same
and presenting at its ends opposing faces
of unequal areas fo be acted upon respec-
tively by compressed air, a stationary piston
within said cylinder, fixed pipes extending
through the respective ends of said cylinder
and connected with said piston” and upon
which pipes said cylinder may move back
and forth, said pipes having outlet ports
adjacent to said piston, a mannally oper-

-8

able control valve connected with a source

of supply for the air, and pipes leading
therefrom to said fixed pipes, said valve be-

ing adapted when meved to one position to

admit the air to one of said pipes and its

50

communicating fixed pipe.for moving the

movable element in one direction and when
moved to another position to cut off the air
supply and place said pipes leading to said
fixed pipes in communication with each
other, whereby the air previously admitted
to one set of said pipes is permitted to ex-
pand into the other set of said pipes for
moving the movable element in the other
direction ; substantially as set forth.

.2. In- combination; in a mechanism for
moving doors or other devices, an element to

be moved, a cylinder connected to move with-

said element, and having at its ends oppos-
ing faces of unequal areas, a stationary pis-
ton in the cylinder, and valve mechanism
for controlling the supply of pressure me-

dium to one end of said cylinder, said valve -
70

mechanism - operating, when actuated, to
place both ends of said cylinder in comnu-

‘nication with each other.

3. In combination, in a mechanism for
moving doors or other devices, an element

to be moved,; a cylinder connected to move-

with said element,.said cylinder having op-
posing end faces of unequal area, a sta-
tionary piston arranged in said cylinder, a
valve casing, a supply pipe connection to
the said casing, delivery pipes intermediate
said casing and the respective ends of said

eylinder, and means for placing said deliv--

ery connections from the valve casing to the
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respective ends of the cylinder into com- -

munication with each other.

Signed at' New York city, in the county
of New York and State of New York this
18th day of March A. D. 1906. ,
THOMAS R. BROWN.

Witnesses :
ArrHUER MARION,

Crmas. C. G,
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