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To dll;whom (¥ may 'co":n;c;em:'. o
. Be it known that I, Joun E. OsMER, a
~catizen of the United States, residing at

Chicago, in ‘the county of Cook and State

5 of Ilhnois, have invented certain new and
useful Improvements in Door - Operating
Mechanisms, of which the following is a

-specification. T
This invention relates to means for open-

10 ing and closing a door, and the embodiment
“herein shown of the invention is particu- |
- larly intended for opening and closing the
~ shiding doors commonly used upon elevated |

and other rallway cars. - S
15" One of the objects of this invention is

- .to provide a pneumatic door-operating mech-

anism In which a single vol

e of pres-

- reciprocation by expanding said air first in

20 one (the high pressure) cylinder, and after-

ward further expanding the same air in an-
other (the low pressure% cylinder. -

A further object of the invention is the
provision of a door-operating mechanism

25 which may be'placed'm any convenient posi-

- 40 mechanism,

tion within the car. | - _
The invention also relates to the other

features of improvement in a. door-operat-

_Ing mechanism hereinafter set forth.

30 - In the accompanying drawings Figure 1
15 a side elevation of a door-operating mech-
- anism embodying the features of my inven-

tion, said mechanism being 1llustrated in

-operative relation to a door. Tig. 2 is a
30 top plan view of said door-operating mech-

anism. Fig. 3 is a longitudinal vertical cen-

tral section through said mechanismi. Fig. |

4 is a transverse vertical section through the
motor comprised in this door-operating

F

- _This invention is herein shown as em-
~ployed for opening and closing one of the
side doors of a railway coach, though it will
~be understood that the -invention may be

45 readily adapted for the operation of other
1 as fg

types of duors’, as ?«"re_l r giYiIlg & I'B.Pip"_

~rocating or swinging movement. to various
~ other devices. The ‘door-operating mech-
amsm comprises a motor 1 operatively -con-

60 nected to the door A by means to be here-

~ inafter described. The motor 1 may be lo-
- cated close ta one of the side walls:of the
- car and upon or near the floor, as herein
. shown, or said motor may be mvarted and.

: :--;'

l

firmly together.

ceiling. The motor comprises a high pres-

sure cylinder 2 and a low pressure cylinder

8 arranged in tandem, said cylinders, in this

instance, being formed of an integral cast- -

ing. Lugs 4 cast integral with the cylinders
motor to its support. Within the cylinders

2 and 3 are mounted pistons 5 and 6, re-

spectively, said pistons being located at op-
osite ends of a rack bar 7 having rack teeth

formed upon its upper side. The piston 5,

-in the present embodiment, is formed inte- _

) gﬁ'al with one end of a tie-rod 8 extending
{1

rough a longitudinal opening 9 in the

‘rack-bar 7, a nut 10 turned upon the screw-
Ir _ , ‘threaded end of said tie-rod outside of the
sure air 1s employed to produce the required |

piston’ 6 securing said pistons and rack:bar

The rack bar 7 has a disk 11 "formed there-

| on adjacent ta the piston 6, said disk being
provided with a semi-cylindrical shoe 12
‘adapted to slide upon the lower part of the
‘nner surface of the cylinder 8. At the op-

posite end of the rack bar 7 is formed a shoe

| 18 adapted to slide upon the lower walls of
the cylinder 2. The pistons 5 and 6 are pro-

vided with - sultable packing (not herein

pressure fluid past said pistons. The rack

 bar 7 1s supported intermediate its ends
upon a roller 14 rotatably mounted upon a.
shaft 15 lying within openings 16 in the
cylinder casting. An opening 17 is formed

in the lower side of said casting to permit of
placing the roller 14 in position.

The valve chest 18 is connected with any

| attached to the‘ gwa;ll' ‘at a point near the 55

60

2 and 3 provide means for.securing the

656

70

3

80 -

‘shown.in detail) to prevent leakage of the

85

_ 90
Upon the upper side of the low-pressure
‘cylinder 3-near the outer end thereof is lo- :
‘cated the valve mechanism that controls the -
passage of air to and from both cylinders.

96

suitable source of pressure fluid such as an

The slide valve 23 is adapted to place the

-

‘air compressor, by means of an inlet pipe 19;
.with the low-pressure cylinder 3 by a port’
20; with the high-pressure cylinder 2 by a
pipe 21; and with the exhaust by a port 22.

100

| high pressure cylinder in ‘communication

with the source of pressure supply and the -

low-pressure cylinder in communteation with
the exhaust; and to establish eommunication

‘between the high-pressure cylinder and the

low-pressure cylinder. Said slide valve is

reciprocated in any suitable way, as by means

106
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of a crank 24 opéra,ﬁively connected to a |

controller (not shown) located within con-

venient reach of the operator.

Bearing lugs 25, preferably cast integral
with the cylinders 2 and 38, extend upwardly
therefrom and rotatably support a shaft 26.

" Said shaft has fixed thereto a pinion 27

adapted to mesh with the rack bar 7, the

~cylinders 2 and 8 having a slot 28 formed

10

therein for the reception of said pinion. A
lever 29 is rigidly mounted at one of its ends
upon one end of the shaft 26, the other end
OF said lever being connected with the door

A by means of a link 30.

15

20

- 25
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To permit the door to be yleldingly stopped,

so ‘as to prevent injury to a passenger who
might have his hand in the doorway when
the door is being closed, the link 30 1s made
in two telescoping sections 31 and 32, the
section 81 being bifurcated at one end for
attachment to the lever 29. The opposite
end of the link section 31 1s reduced 1n diam-
eter, providing an annular shoulder 33, be-
tween which shoulder and a pin 34 fixed 1n
the tubular section 32 of the link is inter-
posed a coiled spring 35. To limit the move-
ment of the link-sections 31 and 32 with re-
lation to each other a pin 36 is fixed in the
section 81 with its ends lying within slotted
openings 37 in the link-section 32,

88 is a stop supported from the floor or
attached to the wall of a car in suitable posi-
tion to limit the closing movement of the le-
ver 29, said lever and the link 30 belng 1n
alinement when the door is fully closed.

Assuming the door to be open, the lever 29

swung to its extreme right-hand position (as
shown in dotted lines in Fig. 1), and the
pistons 5 and 6 consequently in the left-hand |

ends of their respective cylinders, the opera-
tion of the device 1s as follows: The operator
moves the slide valve 23 to connect the high-
pressure cylinder 2 with the source of pres-
sure supply and the low-pressure cylinder
with the exhaust. The admission of .the
pressure fluid within the high-pressure cyl-

1nder 2 forces the pistons 5 and 6 toward the

right (Fig. 3), swinging the lever toward
the left (Iig. 1) and closing the door. The
lever 29 and link 30 are so proportioned

 that when the door 1s fully closed said lever

b5

“and link are in alinement, thus locking said
door in its closed position. When it 1s de- |
sirable to open the door, the operator moves

the slide valve 23 into position to establish
communication between the high-pressure

- cylinder 2 and the low-pressure cylinder 3,

60

and close communication between the atmos-
phere and the low-pressure cylinder 3. The

_Eismn 6 within the low-%ressure cylinder

aving a larger area than the piston 5 1n the
high-pressure cylinder, the pressure exerted
upon the piston 6 will be greater than the

(Fig. 3) and moving the lever 29 in the di-

rection to open the door. It will thus be seen

that one charge or volume of pressure fluid
is used to obtain one complete (double) re-
ciprocation of the door.

It is obvious that the motor heremn shown

-may be used to operate raillway switches and
various other devices having a reversing or
reciprocatory movement. It is also apparent
that various changes may be made in the
construction and arrangement of the parts
of the door-operating mechanism hereinbe-
fore described without departing from the
spirit of the invention. I therefore desire to
have 1t understood that I do not limit my-
self to the precise details herein set forth.

I claim as my invention:

1. In a mechanism for operating a door or
other device, in combination, a high pressure
cylinder and a low pressure cylinder; a valve
mechanism for placing said high pressure
cylinder in connection with a source of pres-
sure fluid, for connecting said cylinders to-
gether, and for connecting said low pressure
cylinder with the exhaust: pistons for said
cylinders; a rack bar connecting said pis-
tons; a pinion adapted to mesh with said
rack bar; and an operative connection be-

tween said pinion and the device to be oper-
ated. *

70

80

90

| 2. In a mechanism for operating a door or

other device, in combination a high pressure
cylinder and a low pressure cylinder; a
valve mechanism for said cylinders; pistons
for said cylinders; a rack bar connecting
sald pistons; bearing lugs fixed with relation
to said cylinders; a shaft supported in said
bearing lugs; a pinion fixed to said shait and
| meshing with said rack bar; and a lever
fixed to said shaft and operatively connected
with the device to be moved. |
3. In a mechanism for operating a door or
other device, in combination, a high-pressure
and a low-pressure cylinder; a valve mech-

| anism for said cylinders adapted to place

them in communication at intervals; pistons
for said cylinders; a rack bar connecting
said pistons; a pinion adapted to mesh with
sald rack bar; and an operative connection
between said pinion and the device to bs
operated. -

4. In a mechanism for operating a door or
other device, in combination, a high-pressure
cylinder and a low-pressure cylinder; a valve
mechanism for said cylinders; pistons for

104
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said cylinders; a rack bar connecting said -

pistons; an opening being formed in the ad-

jacent ends of sald cylinders; bearing lugs

on said cylinders at opposite sides of said
opening; a shaft supported in said bearing
lugs; a pinion fixed to said shaft extending

through said opening into engagement with

sald rack bar; and a lever fixed to said shaft

- pressure exerted upon the piston 5, causing a | and operatively connected with the device to

“66 movement of said pistons toward the left | be moved.
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~ other device, the combination | _
- pressure cylinder and the low pressure cyl-
inder arranged in tandem, the opposing-ends

10

5. In a mechanism for opéral;i.uig a door or |
of - the high

of said cylinders being open to'the atmos-
phere, an operating rod extending between |

the opposing ends of said cylinders and pro- |

vided at its opposite ends with pistons for
said cylinders, suitable means for the admis-
ston and escape of motor fluid to and from

said ‘cylind'ers, valve mechanism for control-
ling the flow of motor _ﬂl}id to and from said
cylinders, and means united to said connect-

‘Ing rod between said pistons for shifting the
“door or other device. . o

o ~ JOHN E. OSMER.
- Witnesses: -
| L. L. Morer, -

- George L. CHINDAHL.
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