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SPECIFICATION forming part of Letters Patent No. 619,350, dated February 14, 1899.
Application filed March 7,1898, Ssria,l No. 672,962, (No model.) |

To all whom it may concern:

Be it known that I, HAROLD ROWNTREE, &
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

¢ nois, have invented a new and useful Door-

Operating Mechanism, of which the following

is a specification.

- This invention relates to door-operating
‘mechanism. - -
10 The object of the invention is to provide
efficient means for operating doors, and par-
ticularly the doors at the landings of eleva-
tor-shafts. | |
A further object of the invention is to pro-
15 vide means for efficiently cushioningthe door
as it approaches the limits of its movements.
Theinvention consists, substantially,in the
construction, combination, location, and rela-
“tive arrangement of parts, all as will-‘be more
20 fully hereinafter set forth, as shown in the
accompanying drawings, and finally specific-

ally pointed out in the appended claims.
Referring to the accompanying drawings
and to the various views and reference-signs
2z appearing thereon, Figure 1 is a view in ele-
vation illustrating the general arrangement
of apparatus embodying the principles of the
invention as applied to the operation of the
doors at a landing of an elevator-shaft. Nig.
30 2 is a view in vertical section of a car, show-
ing the arrangement of trip mechanism for
throwing the door-operating mechanism into
action. Fig. 3 is a detail view, parts in side
elevation and parts in longitudinal section,
35 showing the mechanism for operating the
door and also the means for cushioning the
door at the limits of its movements. Fig. 4
is a detached broken detail view, in top plan,
of a portion of the construction shown in Fig.
10 3. TFig. 5 is a detached detail sectional view
illustrating thearrangementof valvesthrough

which the door-operating mechanism is con-

trolled.

The same part is designated by the same

45 reference-sign wherever it occurs.

In the arrangement of apparatus for auto-
matically operating doors or gates at railway-
stations or in elevator service, and particu-
larly in the lalter case, 1t is important to pro-

so vide means for operating the doors or gates

1

which are controllable from the car and which
may be thrown into action from the car only
when it is desired to operate the door. Ior
instance, in the case of elevator service it is
desirable to provide means under the control 55
of the elevator-conductor whereby the door
at any particular landing of the elevator
shaft or well may be opened only when the
car arrives at that particular landing. It 1is
also of importance to provide means for effi- 6o
ciently cushioning the doorin its movements
to open or closed position in order to avoid
slamming, whereby the door may be opened
or closed easily, noiselessly, and without
shock. Itis the special purpose of the pres- 65
ent invention to provide means for accom-
plishing these results in a simple and efficient
manner.

In the accompanying drawings,illustrating
an arrangement of apparatus embodying the 7o
principles of the invention, reference-sign A
designates an elevator-car, B the door at a
landing of the elevator-shaft, and C a eylin-
der suitably supported upon a bar or beam
D, fixed in the framing of the elevator-shaft. ys

| The door B may be mounted in the framing

of the elevator shaft or well to operate in any
desired manner. In the particular form
shown the door B is mounted upon hangers

K, suitably supported upona beam I,whereby 8o
said door mayslideback and forth. Arranged
within eylinder C is a piston G, having a rod

H, from which suitable connection is made to
the door,whereby when said piston G ismoved
within cylinder C the door is operated or 8s
moved correspondingly.

Many different forms of connections be-
tween the door and piston H may be adapted
for use in connection with the invention. A
simple and efficient arrangement is shown go
wherein a lever J is pivotally connected at
one end to a bracket or in any other suitable
or convenient manner, as at K, and is loosely
and slidingly connected at the other end
thereof to one edge of the door. A link L piv- g3

otally connects piston I tolever J at a point

intermediate the ends of such lever.
From the foregoing deseription it will be
seen that when piston & is moved back and

forth within cylinder C the door B will be 100
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moved through the described connections

‘back and forth into open or closed position,

. according tothe direction in which said piston

10

~water, or compressed air.

1s moved. - |

The piston G may be actuated under any
convenient form of pressure, whether steam,
Preferably I em-
ploy compressed air for the purpose stated,
and in Fig. 1 I have shown a system wherein

compressed air is employed and wherein ref-

~erence-sign O designates a compressed-air

reservoir, to which air is supplied through

pipe connection N from a suitable air-pump-
M. Communicating withreservoir Oisasup-
ply-pipe connection P, which is arranged to

extend throughout the entire length of the
elevator shaft or well. A suitable pressure-

- regulator Q may be employed to regulate

20

the pressure supplied to supply-pipe P. An
exhaust-pipe R 1s also arranged to extend
throughout the length of the elevator shaft
or well. -

In the application of the principles of my

invention to the operation of doors at the

landings in an elevator shaft or well it will
be understood that an operating-cylinder C

~ is located adjacent to each door or landing

30
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throughout the elevator shaft or well, the pis-
tonin such cylinder being suitably connected,

as above described, to the door at the same
landing therewith. Therefore both the sup-
ply-pipe P and the exhaust-pipe R are in

suitable connection with the eylinder at each
This connection is

door to be operated.
shown generally in Fig.1 and more in detail in
Figs. 3 and 4, wherein reference-sign 6 desig-
nates an inclosed valve-casing into which the
supply-pipe connection 7 delivers. Arranged

~ within valve-casing 6 are three port-openings

40
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8,9,and 10. Port-opening 10 opens communi-
eation between the chamber of valve-casing

6 and one end of cylinder C—for instance, .|
- the left-hand end of said cylinder as viewed -
in Fig. 3 and at a point on the left-hand side

of piston . Port-opening 8 communicates
through a pipe connection 11 with the oppo-

site end of the cylinder C, while port-opening.

0 establishes communication between the.in-
terior or chamber of casing C and the ex-
haust-pipe R through pipe connection 12. A
valve 13 1s arranged to control the port-open-
ings 8, 9, and 10.. This valve may be of any
suitable form or construction, but preferably

and as shown provided with a recess 14 on the
face thereof arranged to bring exhaust-port
opening 9 into communication with either of

the port-openings 8 or 10 when said valve 1s
sultably moved.

 (Cisexhausted from its left-hand end and air-

pressure i1s supplied thereto at the right-hand

¢ -end through connection 11 from the chamber

of casing 6. Therefore piston G will be at one
of its extreme limits of movement. When,

In the particular arrange- |
ment shown valve 13 oceupies a position such
as to establish communication between port-
openings 9 and 10, thus leaving port 8 un-
~covered. Under this arrangement cylinder

J

|

however, valve 13 is shifted so as to establish
communication between ports 8 and 9, the re-
verse of this condition will be established—
that is to say, the right-hand end of cylinder
C will be opened to exhaust and the left-hand
end of such cylinder will be opened to the
supply-pressure, and hence piston G will be
moved to the opposite limit of its travel from

that shown in Fig. 3.

Many specifically different arrangements of
apparatus may be employed for operating
valve 13. In the particular form shown, to
which, however, the invention is not limited,

I suitably journal a rock-shaft 15 in valve--

casing 6, and the valve is connected in any
suitable or convenient manner to an arm 16
of said rock-shaft. Rock-shaftldisarranged
to project through valve-casing 6, and mount-
ed thereon is a trip-arm 17, through which
said rock-shaft, and hence said valve, is actu-
ated. Thistrip-arm may be operated orrocked
by any suitable arrangement of means con-
trollable from the car. Inthe particular form

shown, to which, however, the invention is

not limited, I mount on each car a trip-bar
18, having the inclined or bent ends 19, and
suitably supported, as shown in Fig. 2, upon
the ends of bell-crank levers 20. These bell-
crank levers are suitably connected at their
other ends, as through a bar 21, to which 18
connected a chain, rope, or other connection
22, leading to a lever 23, arranged to be oper-
ated in any suitable or convenient manner by
the elevator-conductor, as through the foot-
treadle 24. Spring 25 normally holds trip-bar
18 retracted into such position as to permit
the car to pass a landing without engaging
trip-arm 17 at that landing. If, however, it
be desired to operate the door-operating mech-
anism at any particular floor or landing, the
elevator-conductor will press treadle 24 when
the car approaches that particular landing,
thereby rocking lever 23, and hence through
connections 22 and 21 rocking bell-crank
levers 20 in a direction to project trip-bar 18
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against the action of spring 25 and into posi-

tion to engage trip-lever 17 at the particular
landing or floor the door of which is to be
operated The bent ends 19 of trip-bar 13

facilitate the easy engagement of trip-bar 18

with trip-arm 17.

From the foregoing description it will be
seen that through means controllable frow
the car trip-arm 17 may be rocked to throw
into action the door-operating mechanism at
any particular or desired floor or landing of
the elevator shaft or well and whether the car
is ascending or descending. The rocking
movement of trip-arm 17 is normally opposed
by a spring 26, the action of which is to hold
said trip-arm, and hence rock-shatt 15 and

valve 13, 1in position to normally open one end

of cylinder C to exhaust and the other end
thereof to the supply-pressure,whereby piston
G is held normally in one limit of 1t8 move-
ment. This limit of movement corresponds
to the closed position of the door. Therefore
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in their normal condition the parts are ar- |

ranged to normally close the doors, and when
the appamtus is thrown into action through
the rockingof trip 17 the door will be opened.

In order that the piston-rod H may be suit-
ably steadied and guided in its movements, I

connect said piston-rod to a cross-head 27,

mounted to slide back and forth upon sup-
porting bar or beam D. An arm 28 is con-
nected to move with cross-head 27, and trip-
arm 17 is provided with lugs, (mdlcated at
29,) arranged to embrace or engage said bar
28 in order to0 hold said arm and plevent the
same from being accidentally thrown out of
position. DBar 281is provided with a notech or
seat, (indicated at 30,) into which a projec-
tion 31 of trip-arm 17 engages when the parts
are in their normal position—that is, when
the door is closed—thereby locking the door
in its closed position. Thus it will be seen

- that all the doors throughout the elevator

25

- 3°

35

shaft or well are normally in their closed po-

sition and are locked against movement until

trip-arm 17 is rocked, and the means for rock- |
ing said trip-arm, as will be seen from the |

foregoing description, are controllable from
the car.

I will now describe the arrangement for
cushioning the door as it approaches either of
the limits of its movements. Upon a bracket
32, suitably mounted on a fixed part of the
framing—as, for instance, upon bar or beam

D—1is pivotally mounted at one end, as at 33,

a cylinder 34, in which operates a piston 35,
suitably formed on or connected to a piston-
rod 36, arranged to project through the end

~ of sald cylinder and pivotally connected, as

40

at 37, to a crank-pin mounted upon the face
of a gear-wheel 38, said gear-wheel being suit-
ably journaled in bracket 32. Suitably con-
nected to cross-head 27 is a rack-bar 40, the

teeth of which are arranged to engage the

45
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teeth of gear 38, whereby when said cross-

head is moved said gear 38 is rotated. Cyl-
inder 34 is mtended to contain a non-com-

pressible luid—such,forinstance,as glycerin,

tive thereto.

seen that when plston 350 moves toward the

upper end of cylinder 34 the fluid will readily

pass through the openings in said piston,
thus of

to pass betﬁeen the peripheral edﬂ'e of pis-

ton 35 and the inner wall of eylmdel or cham--
sald piston being of smaller exter-
nal dlametel than the mtemal diameter of"
By foreing the liquid con-.
- tained in cylinder or ehmnbel o4 to pass

ber 34,

said cylinder.

| operation of the door.
water, or other smt%ble hqmd-—--a,nd piston 35
18 prwlded with a series of openings there-
through. A flap or disk 32 is loosely mounted

ineitherof two different ways.
upon the end of plston 45 for movement rela-.

around the edges of cylinder 35 instead of

freely through the openings a cushioning re-

sistance is secured, which enables the door
to be brought easily to the limit of its travel
or movement, and in order that a cushioning

effect may be secured at each limit of move-

ment of the door the size and relativearrange-
ment of gear 38 and rack 40 are such that
when the main door- -operating piston G trav-
els from one end of main cylinder C to the
other the cushioning-piston 41 will make a
complete excursion from one end of cylinder
or chamber 34 to the otherend and back again.

Instead of the arrangementabove described
for securing a cushioning of the door as it
nears the limit of its travel, or in conjunction
and in cooperation therewith, the lower end
of chamber orcylinder 34 may be slightly con-
tracted in internal diameter, as indicated at
43, whereby the fluid contained in said eylin-
der or chamber 1s more closely confined at the
extreme end of said cylinder, thereby secur-

ing an increased cushioning effect.

Of course it will be understood that the
space, or rather the relative size, of cushion-
- ing-piston 41 1is suitably propor tioned to the
| amount of cushion desired.

IFFrom the foregoing description it will be
seen that when main controlling-piston G ap-
proaches the limit of its movement in one
direction the cushioning-piston 41 is also ap-
proaching the limit of its stroke toward the
cushioning end of ¢ylinder 34, and when the
main controlling-piston (x 1s approaching the
other limit of its stroke the cushioning-piston
willalso be coincidently approaching the same
or cushioning end of cylinder 34, as before;
but when the controlling-piston G is at the
middle of itsstroke the cushioning-piston will
be at the opposite limit or end of cylinder 34.

| Therefore during the first half of the stroke

of the contr ollmﬂ'-plston (= in either direction
practically no resistance is offered to the
proper operation of the door; but from this
point onward a resistance is offered to-the
This resistance may
be made to gradually and steadily increase,
and thisinerease in resistance may be effected
IForinstance,
piston 41 can be made to travel at a speed co-

| incident with the speed of travel of main con-
From the foregoing descrlptmn it will be

trolling-piston G, and the cushioned eylinder

or chamber 384 may be made of decreasing in-

ternal diameter, as above stated and as indi-

' cated at43. Y¥rom thisarrangementit will be
‘ering but slight resistance to the up-.
ward movement of said piston. Upon the.
downward movement of said piston, however, .
flap or disk 42 will immediately close said
openings, and hence prevent the passage of
fluid throu gh openings, and forcing such fluid

seen thatthe opening for the escape of the fluid
around the edge of cushioning-piston 41 grad-
ually decreases as said piston approaches the
cushioning end of said cylinder or chamber,

thus incre&sing the resistance offered to the
movement of the door. Instead of this ar-
rangement, however, or in conjunction and
in codperation therewith the speed of cush-
ioning-piston 41 may be accelerated with ref-
erence to the speed of the controlling-piston
(. This aceceleration of speed may be se-
cured in anysuitable or convenient manner—
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- for instance, _by suitably regulating the rela- | havinga pistoln, and connections between said

I0

tive location and arrangement of the parts in
such manner that when the main or control-

ling piston G is about midway its stroke the:
crank-pin connection 37 is at a dead-point

with respect to the axis of rotation of gear 38

and with the cushioning-piston at the top
At this point it will be

limit of its stroke.
observed that piston 41 travels at a compara-

tively slow speed with respect to the speed of

travel of piston G; but when piston G ap-

proaches the end of its stroke the speed of the

stroke of piston 41isincreased, because crank-

pin connection 37 has passed beyond its dead-

line, and therefore much greater resistanceis

~ offered as the speed of piston 41 increases.

20

~ the details of construction and arrangement
would readily suggest themselves to persons.
skilled in the art and still fall within the

25
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sure and operatively connected to the door, a |
cushioning cylinder and piston operatively

‘Thus in both cases a gradually-increasing re-
sistance is secured, thus securing a perfect

cushioning of the door as it approaches the

limits of its movement in either direction.

Many changes, variations, and alterations in

spirit- and scope of my invention. While

therefore I have shown and described a spe-
cific arrangement and embodiment of the
principles of myinvention, Ido not desire to

be limited or restricted thereto; but

Letters Patent of the United States, is—
1. In an elevator, the combination of a door,

a cylinder and piston actuated by fluid-pres- :
|

sure, said piston operatively connected to
the door, whereby when said piston is actu-

ated said door is moved, a second cylinder

and piston operatively connected to the door,

said second cylinder adapted to contain a
non-compressible fluid, whereby the door is
cushioned as it nears the end of its travel,

and means for increasing the cushioning ef-

fect as the door approaches the limits of its

movements, as and for the purpose set forth.
2. In an elevator,the combination of a door,
a c¢ylinder and piston actnated by fluid-pres-

connected to the door, and means for accel-
erating the speed of travel of said cushioning-
piston as it approaches the limit of its stroke,

- whereby the fluid contained in said cushion-

 ing-cylinder will offer increased resistance to.
~ the motion of the door as it nears the end of ]

55

60

~ as the door approaches the limits of 1ts move-

its travel, as and for the purpose set forth.
3. The combination with a door, of means
for operating the door, a cushioning-cylinder,
connections between the piston of said cylin-
der and said door, and means for accelerating
the speed of travel of said cushioning-piston

ments, as and for the purpose set forth.
. 4. The combination with a door, of acylin-
der and piston, connections between said pis-

ton and door, whereby when said piston is

-#

cushioning-piston and said operating-piston
and adapted toincrease the speed of the cush-
ioning-piston as it approaches the limits of its
stroke, whereby as the door approaches the
limits of its travel it is cushioned, as and for
the purpose set forth. '_ |
5. The combination with a door, of an oper-
ating ceylinder and piston, and connections

between said piston and door whereby when

said piston is operated said door is opened or
closed, a cushioning cylinder and piston, and
connections between said cushioning-piston
and said operating-piston whereby when said
operating-piston moves from one limit to the
other said cushioning-piston makes a com-
plete excursion from one end of the cushion-
ing-cylinder to the other and back again, as
and for the purpose set forth.

6. The combination with a door, of an oper-
ating cylinder and piston, connections be-
tween said operating-piston and the door, a
cushioning eylinder and piston, said cushion-
ing-cylinder adapted to contain a non-com-
pressible fluid, said cushioning-piston being

perforated, connections between said cush-

ioning-piston and said operating-piston where-
by when the latter moves from one limit of

{ travel to the other said cushioning-piston
What I do claim as new and useful and of
my own invention, and desire to secure by

makes a complete excursion from one end of
said cushioning -cylinder to the other and
back again, and means for closing the open-
ings in said cushioning-piston when said pis-
ton moves in one direction and arranged to
uncover said openings when said cushioning-
piston moves in the opposite direction, as and
for the purpose set forth.

7. The combination with a door, of an oper-
ating cylinder and piston, connections be-
tween said piston and the door, a cushioning
eylinder and piston, a gearing actuated coin-
cidently with the movements of the operat-
ing-piston for actuating said cushioning-pis-
ton, as and for the purpose set forth.

- 8. The combination with a door, of an oper-

‘ating cylinder and piston, connections be-

tween said piston and the door, a cushioning
cylinder and piston, and gearing interme-
diate said cushioning-piston and operating-
piston, whereby as the latter approaches the
limits of its travel in either direction the
movements of said cushioning-piston are ac-
celerated, as and for the purpose set forth.
9. The combination with a door, of an oper-
ating eylinder and piston, connections be-
tween the door and said piston, a gear-wheel
upon the face of which the rod of said cush-
ioning-piston is pivotally connected, and a
rack actuated coincidently with the move-
ments of said operating-piston for rotating
said gear, as and for the purpose set forth.
10. The combination with a door, of an op-
erating cylinder and piston, connections be-
tween the door and said piston, a cushion-
ing cylinder and piston, means actuated by

moved in said eylinder said door is moved to | the movements of said operating-piston for
open or closed position, a cushioning-cylinder | reciprocating said cushioning - piston, said
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means arranged to move said cushioning-pis-
ton from one end of said cushioning-cylinder
to the other and back again during the travel
of said operating-piston from one limit to the
other, said cushiloning-cylinder contracting
in internal diameter at one end thereof, as
and for the purpose set forth.

11. The combination with a door, of a cush-
ioning cylinder and piston, said piston fitting
loosely in said cylinder and provided with
openings therethrough, a flap-valve arranged
to cover and uncover said openings, said flap-
valve being loosely connected with respect to
sald piston, meansforoperatingsaid door, and
connections between sald operating means
and said piston whereby the movements of the
door are resisted as the door approaches the
limits of its movement, as and for the pur-
pose set forth.

12. The combination with a door, of an op-
erating eylinder and piston, connections be-
tween said piston and door, a valve for con-
trolling said cylinder, a trip-arm for said
valve, means carried by the carfor operating
sald trip-arm, said trip-arm when in normal
position arranged to lock the door in closed
position, and means for cushioning the door
as it approaches the limits of its movements,
as and for the purpose set forth.

13. The combination with a door, of an op-

erating eylinder and piston, connections be-

tween said piston and the door, a valve for
controlling said cylinder, a trip-arm for ac-
tuating said valve, said trip-arm when 1n

normal position arranged to lock the door in

closed position, means carried by the car for
operating said frip-arm, and means actuated
by the movements of said operating-piston
for cushioning the door as it approaches the
limits of its travel, as and for the purpose
set forth. |

14, The combination with a door, of an op-
erating cylinder and piston, a cross-head ac-
tuated by sald piston, connections between
sald cross-head and door, a bar carried by
sald cross-head and provided with a notch, a
valve for controlling said cylinder, a trip-arm
for operating said valve, said trip-arm pro-
vided with a projection arranged to enter the
noteh in said bar, whereby the door is nor-
mally-locked in closed position, as and for
the purpose set forth.

In witness whereof I have hereunto set my
hand, this 56th day of March, 1898, in the pres-
ence of the subscribing witnesses.

IHAROLD ROWNTREL.

Witnesses: |
FRANK T. BROWN,
S. H. DARBY.
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