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UNITED STATES

PaTeENT OFFICE.

EPHRAIM A. HALDEMAN, OF CHICAGO, ILLINOIS.

DEVICE FOR AUTOMATICALLY OPERATING ELEVATOR-DOORS.

SPECIFICATION forming part of Letters Patent No. 561,164, dated June 2, 1896.
| Application filed July 3, 1895, SerialNo,564,874, (No model.) |

To all whom it may concern:

Be it known that I, EPERATM A. HAT.DE-
MAN, a citizen of the United States, residing
at Chicago, in the county of Cook and State
of Illinois, haveinvented certain new and use-
ful Improvements in Devices for Automatic-
ally Operating Elevator - Doors; and I do
hereby declare the following tobe a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to
which itappertains to make and use the same.

This invention relates to improvements in

that class of elevators nused in office, apart-

ment, and other buildings, and has for its ob-
ject to provide an aitachment for automatic-
ally opening and closing the elevator-doors,
as will be hereinafter set forth. ~

In the drawings, Figure 1 is a broken-away
sectional elevation looking outwardly from
the shaft, the car being shown in position be-
tween landings; Kig. 2, a broken-away sec-

~tional elevation of an operating-cylinder sys-

tem, the vacuum-exhaust pipe being shown
1n elevation; Fig. 3, a broken-away vertical
section on line 3, Fig. 2, looking in the direc-
tion indicated by the arrow; Ifig. 4, a detail

sectional elevation on line 4, Fig. 1; Fig. 5, a.

detail sectional elevation on line 5, Ifig. 1;
Ifigs. 6 and 7, detached details of the com-
panion shifting-arms; Fig. 8, a broken-away
sectional elevation on line §, Fig. 9; Fig. 9,
a broken-away sectional elevation on line 9,
Iig. 1; and Fig. 10, a broken-away plan of the
top of the door and the locking mechanism.

A may represent the side walls inclosing
an elevator-shaft, B the front wall, C the
car, and D the landing-door in the front wall
and controlling the usual passage-way there-

The door is supported in a suspended po-
sition from the inside of the front wall and
1s adapted to have a sliding movement edge-
wise across the door-opening therein.

A bracket E, Fig. 1, is rigidly secured fo
the inner side of the front wall above the
door and is connected therewith by a system
of compound levers and links having pivotal
joints or connections which provide for the
sliding movement of the door and which will
next be described. | |

The upper ends of companionlevers1l and
12 are pivoted to the upper part and one end

of the supporting - bracket, as at a. The
lower end of lever 11 is connected to the join-
ing ends of links 13 and 14 by a common
pivot-pina’. Thelower joining ends of links
14 and 15 are connected to one corner of the
door by a pivot-pin a¢?®. The lower end of
lever 12 is connected with the joining ends
of links 15 and 16 by a pivot-pin ¢®. One
end of a link 17 1s pivoted, as at a? to the
supporting-bracket, the opposite end being
connected to the joining ends of links 13 and
16 by a pivot-pin ¢°. This comprises one of
a pair of hangers supporting and moving the
door.

“T'he upper end of lever 18 of the compan-
ion hanger is secured to the opposite end of
the supporting-bracket by a pivot-pin 6. The
lower end of lever 18 is connected to the join-
ing ends of links 19 and 20 by a pivot-pin 0'.
The lower ends of links 20 and 21 are con-
nected to. the opposite upper corner of the
door from that of the companion hanger by
a pivot-pin 0°. The joining ends of links 19,
22, and 23 are connected by a pivot-pin 0%,
the upper end of link 23 being pivoted to the
supporting-bracket, as at b*. Anangular or
bell-crank lever 24 is connected at its pivotal
point to the supporting-bracket by the same
pivot-pin b, inserted through the joiningend
of lever 18. The lower end of angular lever
24 1s connected to the joining ends of links
21 and 22 by a pivot 6°. The upper end of
angular lever 24 is pivoted to one end of a
link 25, the opposite end of which is in turn
connected to a pin d, Figs. 1 and 2, secured
1n a collar 26, mounted on a piston-rod 27, lo-
cated In cylinders 28 and 29. The cylinders
28 and 29 form what may be termed ¢‘com-
bined alr and vacuum” cylinders, joined to-

‘gether, atmospheric air being admitted to

cylinder 28, but not to cylinder 29. The com-
panion hangers are exact duplicates with the
exception of the angular lever, the only dif-
ference from that of the corresponding lever
in the first hanger being that of the extension
to connect with the operating-pistons.

The series of levers and links entering into
the construction of the hangersis so arranged
as to exert a powerful leverage, thus requir-
ing but little power to move them and there-
with the object supported therefrom. The

| landing-door is shown in its closed position,
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and when open the levers and links will as-
sume the opposite position from that shown.

A piston 30 is mounted on the lower end of
rod 27 and is adapted to have a reciprocating
movement in eylinder 28. This cylinder 1s
provided with a slot-opening 31, Ifig. 1,which
allows for the traversing movement of stud
d, fixed in collar 26, projecting through the
slot and having an operative connection with
one of the hangers. This slot does not ex-
tend into that part of the cylinder traversed

by the working piston so as to communicate

with the vacuum side thereof.

The second cylinder 29 is connected to the
upper end of the first cylinder 23, as at 32.
This eylinder is of a less diameter than cyl-
inder 28, as shown in Fig. 2, and 1s provided
with a piston 33, mounted on the upper end
of rod 27. 'This pistonis of a correspondingly
less area with reference to the piston in the
first cylinder. These cylinders open into
each other, as shown, and form a differential
vacuum system for moving the doors in op-
posite direetions. Oneend of a threaded con-

‘nection 34, Fig. 2, engages with the lower end

of cylinder 28. A tubular extension 85 en-
oages with the lower end of connection 34 and
provides a vacuum-chamber 36. Connection
34 is provided with a passage 37, extending
longitudinally therethrough and opening into
cylinder 28 and vacuum-chamber36. A valve
38 is seated in connection 34 and controls the
passage therethrough. The connection 34 1s
also provided with an angular passage 9,
which leads downwardly from the lower end
of eyvlinder 28 and opens out through theside,
as shown in Iig. 3.

One end of a rod 40 has a suitable connec-
tion with the inner end of valve 38. A head
extension 41 is mounted on the outer end of
rod 40 and has a locking-pin 42 loosely in-
serted therethrough and adapted to have an
endwise movement, whiclh 1s Iimited in one
direction by a nut 43 and in the other by a
head 44, A spring 45 returns and retains this
pin in the normal position. (Shown in Fig.
10.) Oneend of a valve-rod 46 1s secured to
the outer end of valve 38, Ifigs. 1 and 2, the
opposite end resting loosely in a socket-bear-
ing 47, secured rigidly in place. An arm 48,
IFig. 1, is rigidly mounted on the valve-rod.
A lug 49 is formed on the hub part 50 of arm
48 and has one end of a spring 51 connected
thereto, the opposite end of which 1s attached
to a fixed lug 52.
48 and the valve-rod to their normal position
when rocked. A catch 563 1s fixed on the top
of the landing-door, Ifigs. 1 and 10, and 1s
provided with a beveled edge 54. 'T'he door
is shown closed. The locking-pin 42 and the
cateh (shown in their relative locking posi-
tions) prevent the door from being opened
until the valve is rotated far enough to throw
the locking-pin out of the pathway of the
catch. The corresponding normal position
of the valve is shown in Ifig. 3, the port 55
therethrough registering with passage 39 and

This spring returns arm-

561,164

providing a communication between eylinder
98 and the atmosphere. It will be under-
stood that the arrangement of double cylin-
ders and the operative connection between
the same and the doors will be provided at
each landing. The stand-pipe 506, connect-
ing with a vacuum-pump (not shown) and
with each vacuum-chamber by the tube 57,
is, however, continuous to the Jast landing.
A tube 58, I'igs. 1 and 9, is rigidly secured
to the elevator-car C. A rod 59 is located in-
side of this tube and is adapted to have a
vertical movement. A slide (0, rigidly se-
cured to the upper end of rod 59 and provided
with an enlarged opening 061, is loosely
mounted on the fattened end 02 of a rod 65,
extending into tube 58, as shown in Fig. s.
This slide is also provided with a diagonal
slot 64, in which rides a pin 65, Iig. 3, that
is rigidly inserted in the flattened end of rod
63. A foot-pedal piece 66 is secured to the
lower end of rod 59 and projects out through
an elongated slot 67 in tube 58. A spring (65
returns these parts to their normal positions
when tlie pressure on the foot-piece isrelaxed.
The opposite end of rod 63 is loosely 1n-
serted in a socket-bearing (9, providing for
an endwise movement. On this end of rod
63 are loosely mounted, Ifigs. 5, 6, and 7,
companion arms 70 and 71, the relative nor-
mal positions of which are illustrated in If1g.
5 and are retained in those positions by a
spring 72. The hub parts of these arms ave
each provided with a segmental slot 73,
through which is inserted locking-keys 74
and 75, fixed in rod 65, ‘T'his arrangement
adapts the arms to have a limited rocking or
rotary movement. The end of cach of the
arms is provided with a projecting finger 70.
The door is shown closed and the dilferent
parts of the operating mechanism in a corre-
sponding position. |
When the elevator is on the up niovement

and the landing is reached, the operator

presses down on the foot-pedal, which has the
effect of imparting a slight endwise move-
ment to rod 63 and brings arm 70 into posi-
tion to come in contact with arm 48 on the
valve, and moves the valve onc-quarter of &
turn and opening the passage from the larger
cylinder communicating with the vacuum-
chamber, which has the effect of drawing
down the piston and automatically opening
the door. When the foot-pressure of the op-
erator is relaxed, the spring undernecath re-
turns these parts to their normal positions, so
that the atmospheric air will rush into the
larger cylinder, which, together with the ac-
tion of the smaller vacuum-cylinder, has the
effect of closing the door. It will be readily

seen and understood that the larger cylinder
overcomes the area of the lesser eylinder and
so opens the door.

On the down movement of the car the com-
panion arm comes in contact with the arm on
the valve-rod and rotates the valve and opens
one passage and closes the other in the same
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manner as when the car is on the up move-

~ment, so that the operation of opening and

closing the door is precisely the same no mat-
ter in which direction the car is traveling.

Having thus described my invention, what
Iclaim asnew, and desire to secure by Letters
Patent, is—

1. The combination with a landing-door, of
a vacuum-cylinder system, comprising eylm-
ders of different diameters opening into each
otherand havinga piston-rod common to each
of said eylinders and pistons mounted on the
respective ends thereof, an operative connec-
tion between said door and the cylinder sys-

tem, the elevator-car, and the operating mech-

anism, for opening and closing the door, sub-
stantially as described.

2. In an elevator system, the combination
with a landing-door, of a combined vacuum
and air eylmder a vacuum-cylinder of a less
area and opening into the larger cylinder, a
piston-rod, running from one cylinder to the
other and having pistons mounted on the re-
spective ends thereof, a vacuum-chamber, a
connection, having passages and joining the
larger cylinder and said vacuum-chamber, a

-valve, seated in said connection and adapted

to CODtl‘Ol the passages therethrough, the ele-
vator-car, means for operating smd valve by
the movement of the car, and the operative
connection between the landmﬂ‘ door and pis-
ton-rod, substantially as described.
3. Tn a device for automatically operating

“elevator-doors, the combination with com-

bined vacuum and alr cylinders, a piston-rod,
common to both of said eylinders and having
pistons mounted on the respective ends there-
of, the elevator-door, a hanger, forming an
operative connection between said door and
piston-rod, and means, for imparting the re-
quired movement to said pistons, substan-
tially as described.

4. In a device for automatically operating
elevator-doors, the combination with a vacu-
um-cylinder system, of the elevator-door, a
hanger, comprising a series of compound le-
vers, and links connecting said vacuum sys-
tem and door, a rocking rod, a movable lock-

1ng-bolt, inserted in the inner end of said rod,

a catch, mounted on the top of the elevator-
door and adapted to lock the same against
opening when said rod is in its normal posi-
tion, a projecting arm, mounted on the outer
end of said rod and adapted to have an inter-
mittent contact with a corresponding arm on
the car, whereby said rod is rotated out of its
locking position to permit of the door being
opened, substantially as described.

5. Thecombination withan airand vacuum
cylinder, a vacuum-cylinder connected there-
to. and opening therein, a piston-rod, com-
mon to both of said e¢ylinders and inclosed
thereby,the pistons mounted on the respective
ends of said rod, a vacuum-chamber, a connec-
tion, joining one end of the air and vacuum
cylinder, said connection being provided with
two ports or passages therethrough, one form-
ing a communication between said cylinder
and vacuum-chamber and the other leading
outwardly from said eylinder into the atmos-
phere, a valve, seated in said connection, and
means for rotating said valve to alternately
open and close the passages through said con-
nection, substantially as described.

6. The combination with an elevator-car, of
a vertical rod, a foot-pedal mounted on the
lower end of said rod, a spring, adapted to re-
turn said rod to its normal position when the
pressure on the pedal is relaxed, a slide,
mounted on the upper end of said rod and
provided with a diagonal groove, a horizontal
rod, a pin, inserted in the inner end thereof
and engaging with said slot for the purpose
of imparting an endwise movement to said
rod coincident with the endwise movement of
the vertical rod, companion arms mounted on
the outer end of said horizontal rod and
adapted to have a limited rotary movement
and contact with a shifting arm controlling
the movement of the elevator—door substan-
tially as desecribed.

In testimony whereof I affix my swnatur
1n presence of two witnesses.

EPHRAIM A. HALDEMAN.

Witnesses:
L. M. FREEMAN,
L. B. COUPLAND.
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