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To all whom it may concern:

Be it known that I, THomas R. Browx, a
citizen of the United States, and = resident
of New York city, in the county of New
York and State of New York, have in-
vented certain new and useful Improve-
ments' in Door-Operating Mechanisms, of
which the following is a specification.

The invention relates to improvements in
door-operating: mechanisms, and it consists
in the novel features, arrangements and
combinations of parts hereinafter described,
and particularly pointed out in the claims.

I 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 or other mo-
tive fluid will be caused to effect the un-
latching and opening of the door and upon
the movement of said handle to another

position, the same air, then acting against-a |

surface of lapger area, will be caused to ef-
fect the closing of the door, the latter be-
coming latched upon reaching its closed po-

-sition. .I thus utilize the air by which the

door is opened for closing the same and

~avoid the waste of air which would result
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if one supply of air from the reservoir were

employed in opening the door and another
supply thereof used for closing the door. -

The mechanical devices for carrying my
invention into effect may vary in wmany re-
spects with the will of the manufacturer
and the nature of the car or other body to
be equipped with the same, but a very sat-
isfactory embodiment of my invention will
comprise, a manually operable control-valve
to whose casing a pipe from a reservoir for
compressed 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 cylin-
der fastened to and movable with and uti-

=

-lized for operfing the doof, and a second pipe

leading from said valve casing to a second
cylinder also fasteéned to and movable with

* the door and utilized -for closing the same.
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Upon the movement of the control valve to
one position the compressed air will pass
through its casing to the- pipe leading to

the door latching device and after freeiny
the latch frem locking engagement with the-

door, travel thence to the door-opening cyl-
inder, wherein the air will act to move the

cylinder and door to the open position of
the latter. Thereafter upon the movement
of the control-valve to another position, the
air supply pipe from the reservoir will be
cut off and the pipe leading from the valve
casing to the door-closing cylinder will be
placed in communication with the pipe sys-
tem leading to the said door-opening eylin-
der, with the result that the air in said pipe
system and in said opening-cylinder, will
expand into the pipe leading to the door-
closing cylinder and enter said cylinder,
whereln (acting against a resisting ‘surface
0i larger area than that against which the
air exerted its force on opening the door), it
will operate to reverse the movement of
the cylinder and effect the closing of the
door, the air in the then connected systems
of pipes and cylinders exhausting through
a suitable vent upon the door’s reaching its
closed position and the latch then automati-
cally passing into locking engagement with
the closed door. - :

I have illustrated, in this application, the
eylinders within which the air acts to open
and close the door as arranged at the upper
edge of the latter, but said cylinders may
be disposed at the lower edge of the door, if

-0 _desired, or one of said cylinders may be

connected with the upper edge of the door
and the other to the lower edge of the door.

The invention will be fully understood
from the detailed description hereinafter
presented, reference being had to the accom-
panying drawings, in which is represented a
side elevation, partly broken away and
partly in section, of a car equipped with
door operating mechanism constructed in
accordance with and embodying my inven-
tion. , :

In the drawings, 10 designates a portion
of a common car, 11 the door thereof, 12 the
control-valve casing, 13 the supply pipe
leading thereto from a reservoir, not shown,
for compressed air, 14 the pipe leading
from said casing to the casing 15 for the
door latching devices and extending. thence
by means of. a branch pipe 16 to a fixed
pipe 17 entering the opening-cylinder 18,
and 19 a pipe leading from the control-
valve casing 12 to a fixed pipe 20 entering
the closing-cylirifer 21, said fixed pipes 17, -
20 having upon their ends within said cyl-
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inders suitable pistons numbered, respec-

tively, 22, 23 through which the ends of the
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pipes, 17, 20 extend for the purpose of con-
ducting the air through said pistons and
into the closed ends of said cylinders. The
pistons 22, 23 may be of any suitable con-

struction, but the ordinary cup-piston will
be found to be entirely satisfactory. The

~ cylinders 18, 21 are reversely arranged, since
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- has been used within
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3 pipe 14

the cylinder 18 is to be used for moving the
door to its open position and the cylinder
91 for effecting the closing of'the door; and
the said cylinders are secured together and
to the door by means of brackets 24 and
said eylinders and door are suspended by
rollers 95 from a rail 26, upon which said
rollers may travel during the opening and
closing of the door. The outer ends of the
xed pipes 17, 20 are secured in rigid
brackets 27, while the inner ends of said
pipes-are secured to the pistons 22, 28 and
hold the Iatter stationary. ‘

The cylinder 18 is smaller in cross-section
than the cylinder 21 and hence after the air
the cylinder 18 for
opening the door, it may be permitted to
expand into the eylinder 21, wherein, acting
against the greater area thaerein, it wiil effect
the closing of the door.

The control-valve within the casing 12 is
operable by means of a handle 28, and this
valve is a two-way valve of any suitable
character adapted when the handle 28 is in
wne position to place the supply pipe 13 in
cominunication with the pipe 14 and the
pipe 19 in communication with
phers and when said bandle is placed in
another or closing position to cut off the
pipe 13 and the exhaust to the atmosphere
and place the pipes 14, 19 in communica-
tion with each ofher so that the air in the
and its eonnections may expand into
the pipe 19 and pass thence into the cylinder
91. "1 do not limit my invention to any
special form of two-way valve within the
ex 12, but cne exemple of such valve is
illusirated in detsil in my application, Se-
vinl Mumber 433,058, filed March 15, 1906 for
Letters Pafent for improvements in door-
operating mechanisms.

Within the casing 15 for the door latch-
ing Qevices is provided a vertical plunger-
valve 98 from which projecis a vertical stem
30 directly helow the pivoted latch 31
adapted to engage a catchi-arm 32 seeured to
the door il. ¥When the valve 29 is in its
lower position the stem 30 permits the lateh
31 tc remain in engagement with the catch-
arm 52, and said valve 29 when in its lower
position cuts off communication from the
pipe i4 to the pipe i6. When air is ad-
mitted to-the pipe 14 for opening the door
it will elsvate the valve 29 and disengage
the lateh 31 from the catch-zrm 32 and also
open the port to the pipe 16, into which the
air will pass on its way to the opening cyl-
inder 18. The latch 31 will remain 1n its

16, fixed pipe 17 and

the atmos-.
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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 29 will descend and
the latch 81 automatically reéngage the
catch arm 32. ]

In the operation of my invention, the

door being in its closed position; the con-
trol-handle 28 will be moved to place the
supply pipe 18 in communication with the
door-opening pipe 14 and the pipe 19 in
communication with the atmosphere, and
thereupon the compressed air will flow
through the pipe 14 to the casing 15, un-
latcking the door, and then through the pipe
iston 22 into the
closed end of the cylinder 18, wherein the
air acting against the end of said ¢ linder
will force the cylinder to carry the_goor 11
to its open position, the closed end of the
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czlinder 91 reaching a position adjacent to -
tr

e piston 23 when the door, attains its open
position. During the opening of the door
with the use of the cylinder 18-the air does
not become trapped within the closed end
of the cylinder 21 because of the fact that
when the control-handle 28 is moved to

place the pipes 13, 14 into communication

with each other; the pipe 19 exhausts to the
atmosphere at the casing-12. The door will
be held open so long as
permitted to exert its force through the
pipe 14 and against the end of the cylinder
18. When it is desired to close the door 11,
the control-handle 28 will be moved to its
closed position and thereby cut off the sup-
ply p(i:}pe 13 and the exhaust from the pipe
19 and place the pipes 14, 19 into communi-
cation with each other, whereupon the air
within the pipes 14, 16,17 and cylinder 18

20 and pass thence through the piston 23
into the closed end of the cyinder 21,
wherein said air will act to move the cylin-
der and door back to their initial position,
closing the door..
its closed position the vent apertures 33 in

the air -pressure is-

Upon the door’s reaching.
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will expand into the pipe 19 and fixed pipe
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the cylinder 21 become uncovered and per- .

mit the air within the cylinder 21 and con-
nected pipe systems to exhaust into the at-
mosphere, whereupon the air pressure being
Felieved the valve 29 in the latch casing 15

_will ‘descend to its initial position and per-

mit the latch 81 to pass into reéngagement
with the catch arm 29, locking the door in
its closed position. : ‘

The aves upon which the air acts within
the eylinder 18 to effect the opening.of the
door is less than the surface area against
which it acts within the cylinder 21 for the
purpose of closing the door, and thus I am
enabled to use the same air which effected
the opening of the door, for closing the
same. .

115

120

128

136



10

15

20

25

30

35

40

45

50

- 1,002,030

The construction hereinbefore described is

very efficient and durable and alse si mple in
its details and inexpensive of manufacture.
What I claim as my invention and desire
to secure by Letters-Patent, is:—
- 1. In combination, in a mechanism for
moving doors or other devices, an element
to be moved, two cylinders of unequal area
connected to the movable element for mov-
ing the same, one of the cylinders being
employed to move said member Tn one direc-
tion, and the other for moving it in the op-

_posite direction, stationary pistuns in kaid

cylinders, said pistons having passages , here-
through, pipes respectively extendin:” into
sald cylinders and connected to th fnstons,
and in communication with ‘the passages
therethrough, means for directing com-
pressed air to one of said pipes and thence
to one cylinder, and means for thereafter
permitting the compressed” air to expand
into the other of said pipes and thence into
the other eylinder, the effective area upon
which the air operates in one cylinder being
greater than that against which it operates

in the other cylinder, substantially as set.

forth. ‘ _

2. In combination, in a mechanism for
moving doors or other devices, an element to
be moved, two cylinders of unequal area,
connected to the movable element to move
the same, one of the cylinders being em-
ployed to move the movable element in one
direction and the other for moving it in
the opposite direction, pistons in said eyl-
inders, means for directing air under pres-
sure into one of said cylinders, and means
for thereafter permitting the air to expand
into the other cylinder whereby the air is
utilized for moving the movable element
in one direction and thereafter moving said
element in the opposite direction, the area
against which the air acts to initially move
the movable element being less than that
against which it acts to move said element in
the opposite direction, substantially as set
forth.

3. In combination, in a mechanism for
moving doors or other devices, an element to
be moved, two reversely arranged cylinders
connected with the movable element for

2]

‘moving the same, one of said cylinders be-
ing of greater-diameter than the other, pis-
tons in said cylinders and-arranged on about
a transverse line with each other, fixed
means connected with said pistons for hold-
g the same stationary and extending in
opposite directions from the respective cyl-
inders, means connected with a source of
supply of compressed air.and leading to the
smaller of said cylinders to move the moy-
able element in “one direetion, means for
cutting off the air supply and plaeing the
cylinders into communication with “each
other to move said element in the opposite
direction, whereby the air used in the
smaller cylinder to move the movable ele-
ment
into the larger cylinder to move said ele-
ment in the opposite direction.

4. In combination, in a mechanism for
noving doors or other devices, an element
| to be moved, two cylinders. of unequal area
+ connected to said element, a stationary pis-
| ton arranged in each cylinder, supply pipe

connections to said cylinders, a valve mecﬁ—
.anism for controlling the supply of pres-
sure medium to one of said pipe connections,
said valve mechanism operating, when actu-
ated, to place.said pipe connections into
commiunication with each other.

5. In combination, in a mechanism for
moving doors or other devices, an element:
;to be moved, two cylinders of unequal area
“connected to said element, a stationary pis-
ton in each cylinder, supply pipe connec-

for controlling the supply of pressure me-
dium to one of said pipe connections and op-
erating, when actuated, to place said con-
nections into - communication with each
other, one.of said cylinders having exhaust
openings arranged to be uncovered, when
the movable element attains the limit of its
movement toward initial position.

Signed at New York city, in the county
of New York and State of New York this
15th day of March A. D. 1906.

" THOMAS R. BROWN..

Witnesses:

Cuas. C. Gur,

ArtaUur Magiox. -

in one direction is permitted to expand

tions to said cylinders, a valve mechanism -
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