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(No model,)

To all whom it may concerm.:

Be it known that I, JAMES M. ELDER, a citi-
zen of the Unifed States residing at Tndian-
apolis, in the county of Marion and State of
Indiana, have invented certain new and use-

ful Improvements in Automatic Hatchway-

Door-Operating Devices for Passenger-Ele-
vators; and I do hereby declare the follewmw

to be a full, clear, and exact description of !

the mventmn, sueh as will enable others

~ skilled in the art to which it appertains to
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make and use the same.
The present invention relates to means for

closing the doors of swift-running passenger- |

elevators
The leading feature of this invention is a
device for moving the door of an elevator-

shaft to its closed position after the actuat-
1ng device has been set in motion by the car
- attendant or by contact with a cam in the

cage, the further movement of which actuat-
Ing devices is antomatically effected by a ten-
sion device to complete the closing of the

door without any attention on the palt of the |

elevator attendant or without any further
contact with the elevator after the actuating

device has been once started. _
- In the preferred embodiment of my inven-

tion I provide a lever which is connected
with a horizontally-slidable door and is con-
trolled by a spring which, when the lever
has received itsinitial movement eitherfrom

the attendant or the elevator-cam, to move

- the same past its center, acts to complete the
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throw or movement of the lever in either di-
rection and thereby open or close the door {o
its full limit, thelever and spring aecting in-
dependently of any fuarther contact with the

elevator-cam to close the door when the ele-
vator moves vertically either up or down af- |
- ter leaving the floor or landing.
of the lever and its controlling-spring inde-

pendently of any further contact with the ele-
vator-cam and without any attention on the
part of the attendant after the initial impulse
has been given to the lever is important in a
door- opemtmn' device for swift-running pas-
senger-elevators, because the liability of the
pmts to breakage and damage by continued
contact with the elevator-cam is thereby ob-
viated,the efficiencyof thedevice is promoted,

This action

and the certainty of closing and locking of
the door is insured, all of which considera-
tionsare important in a door-operating device
for passenger-elevators. The door-operating
lever is hungor fulerumed at an intermediate
point of its length to a suitable bracket or
stand fixed in the hatchway, and this stand
has a stud to which is connected one end of
the tension-spring, the other end of which
spring 18 connected with the lever on the op-
posite side from (or above) its falerum, so

‘| that when the lever is moved in either direc-
] tion past its center the contractile force of

the spring serves to complete the throw or
movement of the lever either toopen orclose
the door. This door-actuating lever may be
operated directly from the elevator-cam when
there is sufficient room between the front of
the elevator-cage and the hatchway to re-
celve the said cam; or the lever may be op-
erated by connections from a side auxiliary
lever when the elevator-cam is pla(,ed on one
side of the cage or car. .

The invention further consists in a means
for limiting the throw or movement of the
lever in either direction; and it finally con-
sists in the construection and combination of
devices, which will be herelnafter fully de-
seribed and claimed.

To enable others to understand my mven-'

tion, I have illustrated the preferred embodi-
ment thereof in the accompanying drawings,

forming a part of this specification, and in

whwh——

Figure 1 1s a pelepectwe view illustrating
a portion of an elevator shaft or well with the
door closed, and showing the means by which
the lever is operated from a cam on the side

of the cage or car. Fig. 2 1s an enlarged de-
tail view of the lever,its-bracket orstand, and
thespring,alsoshowing the cam contact pulley
or sheave by which the lever may be actuated
directly from an elevator-cam on the front of
the cage or car. Fig. 3 is a detall face view
of the lever. Figs.4 and 5 are detaill views
of the lever bracket or stand. Kig.6 is a de-

| tail view of the elevator-cam. Figs. 7,8, 9,

and 10 are detail views of the connectmw
mechanism between the side lever and deor
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lever, used when the cam is placed on the side

of the €age er car.
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Like letters of reference denote correspond- ‘
ing parts in all the figures of the drawmfrs
refelrmw to which—

A deswnates the elevator shaft or well; a a,
5 the guides therein for the elevatorcage orcar;
B, the screen around the elevator shaft or
well; C, the horizontally-slidable door, which
is fitted to move back and forth between suit-
able guidewaysorsuspended by trolley-wheels
10 from an elevated track, and D the floor or
landing, all of which partsare of the usual or
any preferred constr action.

To the floor orlanding D, at one side of the
doorway and withino the screen B, is erected

15 the stand orbracket E,to which is fulerumed
theuprightdoor-operatingleverF. Thisstand
i1s cast in a single piece of metal with the an-
gular foot e, which fits against and over one
edge of the floor D, to which it is fastened in

20 any suitable way, and this stand is provided
£t its upper end with a fulerum-pin or stud
J and with a hook-shaped stud f" below the
fulerum-pin 7.

The door-operating lever F is provided at

25 an intermediate point of its length with a
transverse aperture or socket g, which re-
ceives the fulerum-pin f, and thus the lever
1s pivotally supported on the stand to swing
back and forth, the end of the pin f being up-

30 setor provided with a suitable retainer—such
as a key or nut—to prevent the lever from
working off the ful_ernm-pin. At or near its
lower end the lever K is formed with an inte-
gral arched or segmental part ¥’, which is

35 braced or remfmced by the webs ¢’ on oppo-
site sides of and integral with the lever, and
in this part F is formed an arc-sha,ped:sl-ot G, |
which 1s concentric with the fulerum-pin fof
the lever, said slot G extending beyond the

40 longitudinal axis of the lever on both sides
thereof. When thelever is fitted or hung on

‘the fulerum-pin 7, the hook-shaped stud Vi
passes through the arc-shaped slot G, and the
lever is thus pmmttted to play or rock back

45 and forth a limited distance in either direc-
tion, the stud f’ serving to limit the move-

- ment of the lever in both directions, because
1t comes against the closed ends of the slot G
in the part It/ of the lever. Near its upper

5o end and above the fulerum-pin 7 the lever

- has a hook-shaped stud %,and tothe studs 7’

I are connected the ends of the tension de-

vice I, which operates to complete the throw

or movement of the lever Ii' after the start or

g5 Initial impulse has been given to the lever.

T'his tension device, in the preferred embodi-
ment of my invention, consists of a coiled

spring or ot an elastiec piece of rubber which,

by its contractile force, will operate to forci-

6o bly impel the lever in either direction after.
it has been started or moved past its center;
but I do not strictly confine myself to this
particular form of tension device herein
shown and described, nor do I limit myself to

65 the particular slotted segment for limiting
the throw of the lever in elther direetion, as
it is evident that a skilled mechanic can |

modify the construction and secure the same

results without departing from the spirit of
my invention.

- The upper end of the lever I is connected
to the door Cby a link J, which is pivoted at
one end to the door, as at 7, and at its other
end to the lever at 9" in Ifig. 1. The lower
part of the lever may be constrmted in either
of two ways for the purpose of being actnated
directly from the cam K on the fmnt side of
the elevator cage or car or through the trans-

| mitting meeha,msm I from thecam K on one

side of the car. This cam I is placed in an
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upright position and formed on its working- |

surface with two inclines or swells & £k, and is
depressed at the middle at %', where is re-

ceived the cam contact-roller when the car

stops on a level with the landing D. When
there is space enough between the screen and
floor B D and the elevatm cage or car {o re-
ceive the cam K, it is placed on the front side
of the cage or carin such relation to the lever
F that the cam contact-shoe M will bear upon

‘the cam K, said lever in this instance being
cast with the extension m below the sefrment

F’, and provided with the journal-pin m/, on

which the shoe or roller M is loosely;_ﬁtted, SO
as to rotate freely thereon, asindicated in the

detail side view of the door actuating 1evel

shown by Fig. 2 of the drawings.
In some elevators there is 1101: roO1Im enough

between the floor and cage to aceommodate

the cam K on the cage, and in this event the

cam is placed ononeside of the car in the posi-
tion indicated by dotted linesin IFig.1,and this
| side cam then actuates the lover F through

the transmitting mechanism shown in Fig. 1
and in Figs. 7 to 10, inclasive. T'histransmit-
ting mechanism consists of a shoe-carrying
lever /, a lever n at the corner of the hatch-
way between the levers 7 F, and the connec-

tions o p. The shoe-lever [ is bent or curved

Jaterally and 10n0"1tud1na,11y, as Indicated in
Figs. 7 and 8, and it is fulerumed at an inter-

mediate pomt of its length, as at n’, on a stud

or bracket attached to one 51de of the hateh-
way. The lower end of thelever hasa pin or
stud on which the rolier-shoe M is journaled,

and to the upper end of the leveris connected

the link 0. The part n may consist of a bell-
crank lever disposed in a horizontal position
at the corner of the hatehway and fulerumed
on a vertical pintle of an angular bracket,

(shown in Fig. 9); or it may consistof a roller
or sheave O, as shewn by Fig. 10, which roller

Q0
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O is ;jouma.led between hmlzontal jaws of the.

bracket and on a vertical pin or arbor sup-
ported in sald bracket, as shown by Iig. 10,
In case the guide-sheave of Fig. 10 is u.sed a,
chain p is emplm ed to connect with the pin
and extension m’ m of lever F, said chain

p passing around the sheave and connected

to the link o; but when the bell-crank lever
of Fig. 9 is employed, the connection between
the lever K and saild bell-erank may be either
a chain or a continuous link. The shoe-car-
rying lever [ is normally held by a spring ¢

[23
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~ depression k' therein, so that as the elevator-

10O

L5

20

25

30

‘cage can rise and fall in the hatchway past

‘the door, the lever /is moved to cause the shoe

‘cally closed without any attention by the car

‘ward in the direction indicated by the arrow

544,667

out of the path of the cage-cam K, so that the

thelanding without affecting the transmitting
mechanism L and moving the door; but when
the car is stopped at the landing and the at-
tendant moves the door or the lever to open

M to bear against the cam K and rest in the

cage moves vertically either up or down and
leaves the landing the lever [ will be moved
by one or the other of the inclines % to start
the door-lever I and bring into action the
spring I to complete the movement of the le-
ver I and door, whereby the door is automati-
attendant by a slight impulse from the cage- |
cam K imparted to the lever =, and thence |
through the transmitting mechanism L to the |
lever ¥ to move the latter past its center,
whereupon the spring I forces the lever in a |
direction to close and lock the door with cer-
tainty. L |

Y.

‘The operation may be briefly deseribed as
follows: The spring I holds the lever to its!
inclined position shown in Fig. 1 to close
the door,and the shoe M is out of the path of
the cage-cam K to enable the cage or ear to
rise or fall vertically without affecting the l

door. Asthe car stops at the landing D, the
attendant sfarts the door or lever F back-

~on Kig.1, and thus gives to the door and lever I

35

-whereupon the contractile force of thespring |
I forces the lever to the full limit permitted I

I the initial movement which is sufficient to
move the lever I past its vertical center,

by the arce-shaped slot G and opens the door

- to 1ts widest extent and holds the door in its

10
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the door is automatically closed by a slight

full wide-open position, the shoe M being
moved by the lever into contact with the cam
K and into the depression %’ therein. Now,

when the car moves vertically, either up or
down, one of the surfaces % thereof bears
against the shoe M and gives to the lever F

1ts 1nitial movement, sufficient to force the
lever past its center, and the spring I con-
tracts to force the lever back to its normal
position and close the door, whereby the door-

operating devices do not remain in contact ’
with the cam XK thronghout its surface, but

impulse derived from the eam K as the car
leaves the floor and by the action of the
spring I, thus obviating any liability of dam- |
age to the door-operating devices by contin-
}1@1(% contact with the cam as the car rises or
alls. - '
Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is— | B
1. The combination with a slidable door, a_l
cam, and a lever having a link connection"
with said door, of a contact shoe connected
with said lever and arranged in the path of
the cam to impart to theleverits initial move-

ment, and a tension device connected with 1 the slot, a spring between the lever and stop, -

-3

said lever to'complete the movementor throw

thereof in either direction independently of

the action of the cam upbn said shoe and le-
ver, substantially as and for the purposes de-
scrined. - | -

2. The combination with a slidable door,
and a car cam,of a lever connected with said
door and having means arranged to be acted
on by said cam to impart to the lever its ini-
tial movement, and a spring connected to
said lever to complete the throw of move-
ment thereof in either direction independ-
ently of the influence of the cam on said le-
ver, whereby the spring impels the lever to

open or close the door to its fullest extent

after the initial impulse has been given to
the lever, as set forth. o
3. The combination with ahorizontally slid-
able door, of a lever F connected with said
door, and a spring attached atone end tosald
lever and having its other end attached at a
point in vertical line with the fulerum of the

lever, substantially as and for the purposes

described. |

4, Thecombination with a horizontally slid-
able door, of a fixed lever-support K, a lever
F, fulerumed to the support and linked to the
door, and a spring attached at one end to the
lever and at its other end tothe support in the
vertical line of and below the fulerum of said
lever, substantiaily as and for the purposes

described. |
5. Thecombination with a horizontally slid-

able door, of the stand or support K fixed at

one side of the path of the door, a lever ful-
crumed fo thestand and provided with means
to limit the throw or movement of the lever
in either direction and a spring having its
upper end attached to the lever and its lower
end fastened to the stand below, and 1n ver-
tical line with, the fulerum of the lever, sub-
stantially as and for the purposes described.
6. The combination with a door, of a stand,
provided with a stop,aslottedlever fulerumed
thereto, and having.the stop fitted in the slot
thereof and a spring connected to sald stand

l and the lever, substantially as and for the

purposes described. | |

7. The combination with a door, of a lever
connected thereto, a stand on which the lever
isfulerumed and provided with meanstolimit
the movement of the lever, and a spring con-
nected to the lever at one side of its fulerum,
and arranged to be shifted with said lever for
the purposes described, substantially as set
forth. ' - | S

8. The combination with a door, of a lever
linked thereto and provided with an are-

' shaped slot, a stand on which the lever is ful-
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crumed, a stop-pin on the stand fitted in the

slot, and a spring connected to said stop-pin
and the lever, substantially as described.

9. The combination with a door, and a car-
cam, of a lever linked to the door and pro-
vided with the slotted segment, a stand to
which the lever is fulerumed, a stop fitted in

130



~and a cam-contact shoe, substantially as de-

10O

seribed. _
10. The combination with a door, of a car-
cam provided with the swells and with the

depressed seat between the swells, a spring- |

controlled lever connected to said door, and
a contact shoe, substantially as described.

11. The combination with a door,and a car-

cam, of a spring-controlled lever connected
with said door, a shoe-carrying lever adapted
to contact with said cam, and connections be-
tween said shoe-carrying lever and the door-
operating lever, substantially as described.
12. The combination with a sliding door,

544,667

of automatic means for opening and closing
thesame embodying a lever, a car-cam, a ¢on-
tact shoe connected with the lever and ar-
ranged in the path of the car cam, and a
spring acting on thelever to impel the latter
independently of the contact of the shoe with
said cam, substantially as and for the puar-
poses described. - | |

In testimony whereof I affix my signature
in presence or two witnesses.

JAMES M, EL.DER.

Witnesses: - |
R. E. CATTERSON,
DAXIEL MANNINGER.
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