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ELEVATOR DOOR OPERATING< MECHANISM

Application filed September 8, 1927.

This invention relates to improvements in
apparatus adapted for use in the opening and
closing of elevator doors. )

It is an object of the invention to provide

B an improved elevator doot operating appara-
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tus comprising door opening and closing
mechanism at various landings of an eleva-
tor shaft and a single motive device on the car
by which the mechanisms at the landings may
be operated, the mechanism at each landing
being preferably of the toggle type and in-
cluding means tending to close the door when
open, as well as a directly connected cushion-
ing device to gradually bring the door to rest,
sald cushioning device being preferably effec-
tive at the end of the opening movement of
the door as well as at the end of the closing
movement.

Another object of the invention is to pro-
duce an improved elevator door operating ap-
paratus of the character described, such as
will permit the doors at the various floors of
the elevator shaft to be more speedily opened
and clesed with a minimum amount of jar
and noise and with a minimum amount of
wear and tear, due to the eliminsation of all
unnecessary backlash or lost motion between
the parts of the mechanism, and particularly
between the cushioning device and the parts
of the apparatus directly connected with the
doors.

It is a further object of the invention to
produce a door operating apparatus of the
above-described character in which the open-
ing and closing mechanisms at the various
landings, preferably of the toggle type, shall
be connected with the doors substantially mid-
way between their tops and bottoms, thereby
eliminating ol tendency of the doors to
clamp or bind with parts of the structure by
and within which they are mounted during
their opening and closing movements.

It is also an important feature of the in-
vention to provide means whereby the part
of the mechanism on the car which cooperates
with the door cperating mechanisms at the
landings may be moved away from the op-
posed portions of the latter in order to pro-
vide a free working clearance and prevent

Serial No. 218,200.

accidental engagements of the parts during
the travel of the car.

The invention also includes among its im-
portant features a novel type of motive de-
vice on the car, having means whereby its
driving element may be yieldingly held in a
normal position by means which may be over-
come during the initial part of the move-
ment of the driving element when the motive
device is energized to effect a door opening
operation of one of the mechanisms at a land-
ing.

A further object of the invention is to pro-
vide.a door operating apparatus of the char-
acter described, having a disabling mecha-
nism connected with the motive device on the
car by which the car operating mechanism
may be rendered impotent on the initial
movement of the motive device when ener-
gized to effect a door opening operation of a
mechanism at a landing, and whereby the
car operating mechanism may be restored to
its normal effective condition at the end of the
return motion of the motive device to its nor-
mal position. .

In the drawings illustrating the preferred
form of the invention—

Higure 1 is a view in elevation, as seen
from within the elevator shaft, of a door,
specifically disclosed as a double door, and
the door operating mechanism therefor, the
same being representative of the doors and
operating mechanisms which should be du-
plicated at each landing of the shaft, the
doors being indicated as being closed.

Hig. 2 is a similar view of a like door and
its door operating mechanism, the doors be-
ing indicated as having been opened.

Fig. 3 is a longitudinal sectional view of a
combined door closing and cushioning device
included as a part of the door operating
mechanism illustrated in Figs. 1 and 2.

Fig. 4 is a view in elevation of a portion
of an elevator car and a motive device car-
ried thereby, whereby the mechanisms illus-
trated in Figs. 1 and 2 at the various land-
ings of the shaft may be operated. In this
figure, drawn to a larger scale than that of
Figs. 1 and 2, and represented as being
viewed in 2 direction at right angles to that of
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the viewpoint of Figs. 1.and 2, the car is in-
dicated as having been brought to a level
with one of the landings, thereby establish-
ing a cooperative relation between the mo-
tive device on the car and the door operating
mechanism at the landing.

Fig. 5is a view similar to Fig. 4, the parts
of the mechanism being represented as hav-

ing been advanced to effect a door opening

cperation of the mechanism at the landing.

Fig. 6 is a conventional representation of
an operating device whereby the motive de-
vice on the car may be controlled.

Fig. 7 is a conventional representation of
a part of the car operating mechanism, here-
in disclosed as an electric coniroller, and a
part of the disabling means by which said

_ controller may be rendered impotent and re-
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structure of the elevator shaft.

stored to normal effective condition by the
motive element of the door operating mecha-
nism.

In Figs. 1 and 2 is disclosed a type of door
operating mechanism adapted for use as a
part of the present invention, applied to a
door (herein disclosed as a double door)
comprising door sections 20, 207, which may
be mounted for sliding movement to open
and closed positions with respect to a door-
way in the elevator shaft by means of hang-
ers (not disclosed) of any appropriate char-
acter. These doors may be mounted in an
overlapping relation so as to occupy sub-
stantially the space of a single door section
when open. :

The door sections 20, 20" may be provided
with an opening and closing mechanism of
any appropriate character, herein disclosed
as one of a compound toggle type, adapted
for the operation of said double door sec-
tions. This mechanism may comprise a lever
21 pivotally connected at 22 to a bracket or
other suitable support 23, which may be se-
cured to any appropriate part of the fixed
The lever
21 may be pivoted, as at 24, to one end of a
lever 25, said lever 25 being pivoted inter-
mediate its ends to the deoor section 20, as
at 26. The lever 25 may be pivoted at or
near its opposite end, as'at 27, to one end of
a connecting bar 28 having its other end
pivotally connected, as at 29, to the door
section 20’. At some suitable part of the
toggle mechanism one of its elements may be
provided with a portion 30 adapted to serve
as a handle by which the toggle may be
broken when it is desired to operate the
mechanism by hand. A downward pull on
the handle 80 will cause the ends of the lever
25 and ‘bar 28, which are connected at 27, to
move downwardly, and will cause the ends
of the levers 21 and 25, which are connected
at 24, to move upwardly, whereby the door
sections will be caused to move toward the

‘left to an overlapped open position, as indi-
b

cated in Fig. 2.
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Any suitable means may be provided
whereby the toggle mechanism may be pre-
vented from moving past its normal locking
position when the doors are closed, as indi-
cated in Fig. 1. Such means may comprise
a projecting element 31, which may extend

laterally from one of the toggle elements 25,

and the connected toggle element 21 may be
extended and provided -with-a slotted por-

tion 32 adapted to receive the projecting 7

element 31 and bring the parts to rest when
the elements of the toggle are in alignment,
as indieated in Fig. 1.

The present invention includes apparatus
comprising a single motive device located on
and controllable from the elevator car,
whereby door operating mechanisms of the
above-described character at various land-
ings of the shaft may be operated without
resort to the use of the handle 30. To this
end, the lever 21 may be provided with an
arm 83, to which may be pivotally connected,
as at 34, one end of a connecting rod 35, the
other-end of which (see Fig. 4) may be piv-
otally connected, as at 36, to a connecting
bleck 87, which, in turn, may be pivotally
connected, as at 38, to one arm of a lever 39
pivotally connected; as at 40, to a bracket or
other suitable support 41 fixedly securad to
any appropriate part of the permanent strue-
ture of the elevator shaft. In another arm
of the lever 39 may be journaled, as at 42, a
roller 43 adapted to receive the thrust of a
driving element of the motive device on the
car, hereinafter to be described, when ad-
vanced to effect a door opening operation of
the mechanism on the landing.

To provide for the closing of the door by
the toggle mechanism, the lever 21 may be
provided with a third arm 44, which may be
pivotally connected, as at 45, with a connect-
g rod 46 of a door closing and cushioning
device 47, said device, in turn, being pivot-
ally connected, as at 48, to a bracket or other
suitable support 49, which may be fixedly se-
cured to any appropriate part of the shaft
structure. A preferred form of door closing
and cushioning device is illustrated in detail
in Fig. 8, in which the two elements are com-
bined and enclosed within a single cylinder
50 having a closed cap 51 at one end provided
with an extension 52 to form a part of the piv:
otal connection 48, and a cap 53 at the oppo-
site end having an open‘ng 54 therein form-
ing a guideway for the connecting rod 46.

As a means whereby the toggle mechanism
may be operated to close the doors after they
have besn opened, a spring 55 may be con-
fined between the cap 53 of the cylinder 50
and a spider 56, which may surround the con-
necting rod 46, and held against axial dis-
placement by means of a collar or other suit-
able obstructing element 57.

An operation of the toggle mechanism to
open the doors will cause the upper end of
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the -connecting rod 46 (Fig. 1) to move up-
wardly, as indicated in Fig. 2, thereby caus-
ing the spring 55 to be compressed. As soon
as the operating mechanism hasbeen released
by rendering the motive device -on the car
(hereinafter to be described) passive, the ex-
pansion of the spring 55 (Fig. 3), acting
through the connecting rod 46 and arm 44
of the lever 21, will return the toggle mecha-
nism to its normal door clesing position.

As a preferred means of cushioning the
movement of the doors and gradually bring-
ing them to rest, the connecting rod 46 is pro-
vided with a piston 58, which may be secured
1o its free end by means of a nut 59 or any
other appropriate fastening device.

Within the cylinder 50 may be mounted a
secondary cylinder 60, having walls concen-
tric with but separated from the walls of tha
cylinder 50. The cylinder 60 may be thread-
ed into and closed at one end by a part of the
cap 51, and may be closed at its opposite
end by a cylinder head 61. The piston 58
should be of such diameter as to provide a
mere, fres working clearance between its out-
er surface and the inner surface of the cyl-
inder 60.

The cylinders 50 and 60 may be filled with
any appropriate lquid, preferably one of a
non-corrosive character and one having a
relatively low freezing point. TIn order to
provide for a movement of the piston 58 with-
i the cylinder 60 during the opening and
closing of the doors, a graduated by-pass

5 a2bout the piston may be provided in any suit-

able manner, as by means of graduated open-
ings 62 in the walls of the cylinder 60, through
which liquid may pass in either direction and
be permitted to circulate during the move-
ment of the piston. Preferably one opening
62 will be so disposed as to be immediately
opened on the initial movement of the piston
from its normal position, and the other open-
ings will be graduated in size so that the
means of communication through the wall of
the cylinder 60 will be rapidly increased as
the piston moves away from the end -of the
cylinder. On the return of the piston, the
larger opening in the cylinder wall will first
be closed, after which the openings of smaller
and smaller - diameter will be - successively
closed, thus vairiably reducing the means of
communication through the cylinder wall as
the piston approaches the end of the cylinder.

A checking device of the above-described
character may be provided with graduated
cpenings in the cylinder wall at either end
of the cylinder 60 sc as to check thé move-
ment of the door and gradually bring it to
rest at the end of either a door opening or a
door closing operation. Preferably such
openings will be provided at both ends of the
¢ylinder 60 as indicated in Fig. 3, in which

‘the second set .of openings are -designated 63.

Obviously if the check isto be-effective at the

3

ends of movements in one direction only, the
end of thecylinder 60 opposite that provided
with graduated openings should be left open.
The piston may, 1f desired, be provided with
a packing ring 64, of any suitable character
and the length of the cylinder 60 should be
such as te provide for the vequisite degree -of
movement of the piston to permit the toggle
mechanism to move the doors frem clesed to
-open position,and vice versa. The escape of
liquid from the cylinder 50 where the con-
necting red 46 enters the cap or head 53 may
be prevented in any suitable manner, as by

packing 65, which may be confined within a-

stuffing box by a gland 65”. The adjustment
of the spring 55 may be -effected in any ap-
propriate manner, as by rotation of the head
-or cap 53, which has :a threaded coennection
with the cylinder 50, the effective length of
which may be increased or decreased by such
rotation. '

The gradually increasing means of com-
munication between the imner :and outer
cylinders provides for a quick release of all
opposition to the movement of the doors dur-
ing the initial part of either a deor closing
or a door opening operation. The rapid de-
crease in the means of ‘communication be-
tiveen the two cylinders as the piston 58 ap-

proaches either end of the cylinder 60 applies ©=

a_gradually increasing checking resistance
adapted to bring the doors to rest with a
minimum -degree of jar and noise. This
smooth and quiet operation of the door and
door operating mechanism is facilitated by
the use of the toggle-connection illustrated as
a part of the preferred form of the invention,
in that it provides for a gradually retarded
door movement compared with the movement

of the toggle mechanism as the door elements

approach their closed positions. - The toggle
may also be so adjusted with respect to the
dloors as to gradually bring them to rest be-
fore the door element 20’ comes into contact
with the jamb of the door, thereby avoiding
any shoclcat the end of the closing eperation.

The single motive device on the ‘car by
which the deor operating mechanisms at the
various landings may be operated is illus-
trated in its preferred form in Figs. 4 and
5. This motive device may comprise a driv-
ing element 66, which may be so mounted by
any appropriate means that it may be ad-
vanced against the roller 43 and thereby rock
the lever 39 to a suflicient extent to effect the
desired opening operation of the toggle mech-
anism. ‘One form of mounting for the driv-
ing element 66, herein illustrated, comprises
a pair of arms 67, 67, each pivoted at cne
end as at 68, 69, to the driving element, and
each pivoted at its oppesite end as at 70, 71,
te a bracket 72, or other suitable support,
which may be fixed to any appropriate part
of the elevator car 73. The arm 67’ prefer-
ably forms one part -of a lever 74, having
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another arm 75 pivotally connected, as at
76, to a connecting rod 77, which, in turn, may
be pivotally connected, as at 78, to one end of
a piston rod 79 secured at its other end to a
piston 80 mounted for reciprocation within
a cylinder 81. The motive device comprising
the cylinder 81 and its piston 80 may be en-
ergized by the admission of air under pres-
sure between the piston 80 and the cylinder
head 82, thereby causing the piston to ad-
vance and effect a rocking of the lever T4,
which will, in turn, impart an advance move-
ment to the driving element 66.

The admission of air-to the cylinder 81
may be controlled in any suitable manner, as
by means of a two-way valve 83, which may
be connected between the cylinder 81 and a
flexible admission pipe 84 leading to any ap-
propriate source of supply in the elevator
shaft. The two-way valve 83 may be pro-
vided with ports 85, 86, which may be so
positioned as to connect the end of the cylin-
der with atmosphere through a port 87 in
the valve casing, as indicated in Fig. 4, or
which may be turned to another position by
the lever 88, to cause the port 85 to connect
the end of the cylinder with the admission
pipe or tube 84. Another vent 87" may be
provided in the forward cylinder head,
whereby the air in the cylinder may be ex-
hausted during the forward movement of the
piston, and through which air may enter the
cylinder as the piston is returned to its nor-
mal position.

The control of the valve 83 may be effected
by any appropriate means, a simple form of
mechanism adapted for such purpose being
indicated in Fig. 6. This mechanism com-
prises a hand-lever 89, which may be pivoted
as at 90 to some suitable part of the elevator
car 73. One end of the lever 89 may be piv-
otally connected, as at 91, to a connecting
rod 92, which, in turn, may be pivotally con-
nected with the free end 93 of the lever 88.
The lever 89 may be provided with the usual
sliding lock 94, mounted for endwise move-
ment in a guideway 95 carried by the lever
89 and adapted to be withdrawn from its
locking engagement with a slotted portion
96 in a support 97 by means of an auxiliary
lever 98 pivotally connected to the handle of
the lever 89. A spring {(not shown) may be
provided, normally tending to move the lock-
ing element 94 into engagement with. the
notch 96. ° On releasing the lock 94, the up-
per end of the lever 89 may be moved to the
left as viewed in Fig. 6, thus causing the
lever 88 to be moved to the position indicated
in broken lines, whereby the motive device

% will be energized and caused to effect a door

opening operation of an operating mecha-
nism at any landing to which the car may
have been moved. A second notch 96 may
be provided in the support 97 to be engaged
by the locking element 94 when the lever

1,856,718

has been moved to a positioil such as to en-
ergize the motive device.

After the motive device has been operated
to effect a door opening operation of the
mechanism at a landing, the door may be
released by returning the lever 89 to the posi-
tion indicated in full lines in Fig. 6, thereby
connecting the piston 81 with atmosphere and
rendering the motor passage, after which the
spring 55 (Fig. 8)- of the door operating
mechanism may cause the doors and con-
nected door operating mechanism to be re-
turned to their normal positions, during
which closing operation the roller 43 on the
lever 89 will partially restore the driving ele-
ment 66 to its normal position.
provide a safe working clearance between
the driving element 66 and the roller 43 dur-

‘ing the movement of the car past the mecha-

nisms at the landings, this invention pro-
vides means whereby a further return move-
ment may be imparted to the driving element
(6 so as to leave a clear space between the roll-
er and the face of the driving element. In
the preferred form of the invention herein
disclosed, the auxiliary motive means where-
by this final return movement of the driv-
ing element may be effected comprises a
spring 99 confined between a bracket 100 and
a head 101 secured to a sliding bar 102, hav-
ing a pivotal connection 103 with a lever 104,
the lever being pivotally connected, as'at 105,
with a bracket 106 secured to the elevator car
73. On the lever 104 may be journaled a
roller 107 adapted to serve as a follower
with respect to a cam 108 secured to an ex-
tension of the shaft forming part of the piv-
otal connection of the lever 74. The cam 108
may have a depression 109 in its working face
so positioned as to receive the follower 107
when the driving element is in its normal po-
sition clear of the roller 43, whereby the cam
and its follower, which are constantly urged
one towards the other by the spring 99, may
serve as a holding means to yieldingly re-
tain the driving element 66 in such normal
position. The form of the working surface
of the cam, however, may be such that the
motive element 80, 81, when energized, may
overcome the holding effect of the cam and
follower and cause the follower to be moved
out of the depression and roll along the uni-
form surface 110 of the cam, during which
movement the spring 99 will be held com-
pressed but its effect upon the cam and fol-
lower will be passive, thereby opposing no
material resistance to the further operation
of the door operating mechanism by the mo-
tive device 80,81. Due to the uniform curva-
ture of the surface 110 of the cam, no ma-
terial opposition will be set up by the spring
99 and associated parts to the return move-
ment of the driving element by the spring 55
(Fig. 8) of the door operating mechanism.
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In order that the spring 99 and connected
parts may serve as a means whereby an addi-
tional return movement may be imparted to
the driving element 66 after the door closing
movement at the landing has been completed,
the depression 109 of the cam 108 is so posi-
tioned with respect to the follower that the
latter will slightly enter the depressicn be-
fore the roller 43 has been fully returned. to
its normal position. The completion of the
movement of the follower into the depression
in the cam as a result of the expansion of the
spring 99 will therefore effect a further move-
ment of the driving element 66 through the
cam and connecting elements, thus separat-
ing the driving element from the roller 43 and
providing the desired working clearance.

It is intended that the driving element 66
shall be advanced only after the car has been
brought to rest, or substantially at rest, at one
of the landings in the elevator shaft. How-
ever, in order to avoid possible accident
should the driving element be advanced be-
fore the car has reached the landing, the ele-
ment 66 is gradually flared upwardly and
downwardly from its central portion in a
direction away from the roller 43 so as to
provide cam-like elements 111, 112, of gradu-
al slope adapted to engage and gently move
the roller, thereby effecting a door opening
operation of the mechanism at a landing as
the car approaches the same.

That part of the invention will now be de-
scribed by which the car operating mecha-
nism may be rendered impotent by the motive
device when it is energized to effect a door
opening operation of the door at any landing,
and may be restored to its normal effective
condition after the doors have been closed.

In the form of the invention herein dis-
closed, the disabling of the car operating
mechanism is indicated as being effected by
opening switches in the electric leads by which
an electric controller in the car is connected
with the controlling switches of the motor
(not shown) by which the car is moved in the
shaft.

Fig. 7 is a conventional representation of
an electric controller 113, comprising a con-
ductive segment 114 which may be moved by
an operating arm 115 and thereby caused to
close either of two cireuits, one of which nor-
mally conditions the operating mechanism of
the ear for ascent and the other of which con-
ditions it for descent. By movement of the
operating arm 115 in a clockwise direction the
circuit may be closed at the controller from
conductor 116 to conductor 117 at the contacts
118, and unless this circuit is opened at an-
other point by the disabling means, herein-
after to be described, the car will be caused to
move in one direction by its operating mech-
anism. On movement of the arm 115 in a

counterclockwise direction, conductor 119 will

be connected with conductor 120 at the con-

S5

tacts 121, and unless the circuit is opened by
the disabling means the car will be moved in
the opposite direction.

. The disabling "device whereby the con-
troller 113 and other parts of the car operat-
ing mechanism may be rendered impotent by
the motive device which operates the door
opening and closing mechanisms, as herein
disclosed, comprises a double pole switch 122,
comprising connectors 193, 124, pivotally
mounted within a housing 125, by which,
when in closed position, conductor 117 may
be connected with conductor 126, and by
which conductor 120 may be connected with
conductor 127. These connectors 123, 124
may be mutually connected by an insulated
bar 128, having a pin-and-slo$ connection or
other appropriate coupling with one arm of a
lever 129, pivotally mcunted within the hous-
ing at 130, the other arm of said lever being
pivotally connected, as at 181, Yo one end of a
connecting rod 182, the other end of which
may be pivetally connected, as at 138, with the
end of the lever 104. ,

When the parts of the motive device are in
the positions indicated in Fig. 4, the connect-
ing elements of the disabling device will be in
their circuit-closing positions, as indicated in
broken lines in Fig. 7, thus permitting the
controller of the car operating mechanism to
function in its normal manner and serve as a
means whereby the car may be caused ta move
either up or down in the elevator shaft at will.
When the parts of the motive device are
moved to the positions indicated in Fig. 5,
the disabling device is moved to the position
indicated in full lines in Fig. 7, thereby open-
ing the leads 116, 117, 126, and 119, 120, 127,
from the controller to the motor-controlling
switches, and thus rendering the car operat-
ing mechanism impetent.

In the form of the invention herein dis-
ciosed in which the disabling mechanism is
connected with the lever 104, the disabling
mechanism will be rendered effective to open
the controller circuits on the initial movement
of the motive device 80, 81, to take up the
clearance between the driving element 66 and
the roller 43, thereby rendering the car oper-
ating mechanism impotent before any sub-
stantial opening of the door at the landing at
which the car is stationed. - Conversely, the
disabling mechanism will not close the con-
troller circuits and thereby restore the car
operating mechanism to its normal condition
until the follower 107 is moved into the de-
pression 109 in the cam 108, which takes place
after the door has been substantially closed,
the closing of the circuits by the disabling
mechanism being effected by the movement
imparted to the driving element by the spring
99 as the follower is forced into the depres-
sion in the cam to complete the return move-
ment of the driving element to a position clear
of the roller 43,
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The representations of the motive device
80, 81 (Fig. 4), its controlling mechanism
(Fig. 6), and the controller and disabling de-
vice (Fig. 7) are intended to be conventional
only. The driving element 66 may be ad-
vanced by any appropriate motive device
other than the fluid pressure motor illustrated
in Fig. 5, and may be controlled by any suit-
able means including, if desired, a controi-
ling means which shall be effective only wher
the car has been brought to rest at one of the
landings of the shaft. Such specific control-
ling means for the motive device on the car
constitutes no part of the invention herein
disclosed and claimed, and is therefore neith-
er illustrated nor described. Likewise, the
disabling device may be modified to conform
with the particular type of car operating
mechanism and controller which may be used
as a part of the elevator plant to which the
invention is applied.

Tt will be apparent that the invention pro-
vides for an efficient operation of the doors
by a single mechanism mounted on the car,
yet each door operating mechanism is direct-
ly connected with its door closing means and
with its cushioning means, thereby eliminat-
ing lost motion and backlash between said
directly connected elements, as a result-of
which the doors may be rapidly operated with
a minimum degree of noise.

The operation of the disabling device dur-
ing the initial and final movements of the
driving element while free from contact with
the roller 43 prevents the accidental or unin-
tended opening of the door without bringing
the car to rest, and also prevents the acc
dental or unintended movement of the car
away from the landing until the door has been
closed or nearly so.

The invention lends itself readily to the
usual emergency Goor opening and car releas-
ing means. For example, the doors may be
readily opened from outside the shaft by the
insertion of a thin rod or bar through a nar-
row slot 134, which may be used as a lever
to slightly depress the connecting arm 23
and pivoted end of the lever 25, thereby
breaking the toggle and permitting the door
to be opened. The emergency release of the
car, when the doors are open, may be effected
by withdrawing the driving element manu-

) (Figs. 4 and
5), one end of which may be connected to
the driving element and the other end of
which may be connected to a ring or hook
enclosed within a housing (not shown) hav-
ing a glass face which may be broken to ren-
der the ring or hook accessible. The neces-
sary changes in direction of intermediate por-
tions of the chain to provide for the location
of the housing at an appropriate point in

the car may be effected by passing the chain
‘over suitable pulleys, one of which is indi-

cated at 136 (Figs. 4 and 5). ‘
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The invention is not intended to be lim-
ited to the specific form herein selected for
purposes of illustration, but should be re-
garded as covering modifications and varia-
tions thereof within the scope of the ap-
pended claims. ‘

What is claimed is:

1. The combination, with the doors at vari-
ous landings of an elevator shaft and an ele-
vator car, of door opening and closing mech-
anisms at said landings including means
tending to close said doors when open, a
motor on said car having parts so positioned
as to be brought successively into an imme-
diate cooperative relation with each of the
respective mechanisms on movement of said
car to the various landings, and a motor con-
trolling means whereby said motor, when
thus brought into such cooperative relation
with the mechanism at any landing, may be
caused to effect a door opening operation
thereof against the opposing effort of said
closing means, and means operably respon-
sive to the door closing operation of the door
closing means for causing the motor con-
nected parts to move to their normal posi-
tion out of engagement with said door open-
ing and closing mechanism.

2. The invention defined by claim 1, hav-

ing double doors at each landing and door -

opening and closing mechanisms therefor
each comprising a compound toggle mecha-
nism consisting of three pivotally-connected
elements, one pivotally attached to a fixed

<)

[

support and one pivotally attached to each of 7+

said doors at points substantially midway be-
tween their tops and bottoms, the cushioning
device of each mechanism being directly con-
nected with its respective toggle mechanism.

3. The combination, with the doors at vari-
ous landings of an elevator shaft and an ele-
vator car, of door opening and closing mech-
anisms at said landings, a motor on said car
having a driving element so positioned as to
be brought successively into an immediate
cooperative relation with each of the respec-
tive mechanisms on movement of said car to
the various landings, a holding means nor-
mally tending to hold said driving element

in a position such as to clear the mechanisms -

at said landings when passed by said car,
and a motor controlling means whereby said
motor may be caused to overcome the oppos-
ing effect of said holding means and cause
said driving element to effect a door opening
operation of the mechanism at any landing at
which the car may have been brought te rest.

4. The invention of claim 3 having, as the
holding means for said driving element, a
device comprising a spring and a cam and
follower, said cam and follower being so con-
nected between said spring and said driving
element as to be subjected to relative move-
ment on movement of the latter, said cam

having a depression therein so positioned as °
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to receive the follower when the driving ele-
ment is in its normal position clear of the
operating mechanisms at the landings, said
spring serving as a means tending to vield-
ingly hold said follower in the depression in
said cam, thereby opposing relative move-
ment of said cam and follower, whereby the
associated driving element is yieldingly held
in its said normal position.

5. The combination, with the doors at
various landings of an elevator shaft, an
elevator car, and the controlling mechanism
by which said car may be caused to be moved
in said shaft, of door opening and closing
mechanisms at said landings, a motor on said
car having a driving element so positioned as
to be brought into cooperative relation with
the respective mechanisms on movement of
said car to the various landings, metor con-
trolling means whereby said motor, when
thus brought into cooperative relation with
the mechanism at any landing, may be caused
to effect a door opening operation thereof,
and a disabling deviee through which the
operation of said motor to effect a door open-
ing operation will also render said car con-
trolling mechanism imuvotent, said disabii
device consisting of a mechanism comprising
a cam and follower and a spring to urge one
of said parts towards the other, said cam and
follower being so comnnected between said
motor and the controlling mechanism of the
car as to be subjected to relative movement
dependent on the movement of the driving
element, said cam having a depression into
which said follower may be forced by said
spring and from which it may be disnlaced
by said motor, the relative movement thus
produced between said cam and follower
serving as the means whereby said disabling
device may vary the condition of the car con-
trolling mechanism, the form of said cam
and the location of the depression therein be-
ing such that the disabling device may render
said car controlling mechanism impotent as
a resuit of the displacement of said follower
from said depression on the initial advance
movement of said driving elemant to effect a
door opening operation of a mechanism af a
landing, remain passive during the remain-
der of 1ts advance movement and all but a
small portion of its return movement, and
restore said car controlling mechanism to
normal effective condition at the end of the
return movement of said driving element
on the return of said follower into the de-
pression in said cam.

6. The combination, with the doors at vari-
ous landings of an elevator shaft and an ele-
vator car, of door opening and closing mech-
anisms at said landings including means
tending to close said doors when open, a driv-
ing element on said car so positioned as to
be brought into ¢ooperative relation with
the respective door operating mechanisms on

7

movement of said ecar to the various land-
ings, a motor on said car having controlling
means therefor by which it may be ener-
gized and de-energized at will, said motor,
when energized, serving as means whereby
said driving element may be advanced and
thereby caused to effect a door opening opera-
tion of the mechanism at any landing at
which the car may have been brought to rest,
the door closing means of said mechanism
serving as means to impart a partial return
movement to said driving element after the
motor has been de-energized, and an auxil-
iary motive device having an operative con-
nection with said driving element through
which an additional return movement may
be imparted thereto after the completion of

‘the part of its return movement imparted

by the door operating mechanism, whereby
said driving element may be moved to a po-
sition affording a free working clearance be-
tween its working face and the opposed parts
of the door operating mechanism at the land-
ings.

7. The invention of claim 6 having, as
its auxiliary motive device, a cam and fol-
lower and a spring by which said cam and
follower may be constantly urged one to-
wards the other, said cam and follower being
so connected between the spring and the driv-
ing element as to be subjected to relative
movement dependent upon the movement of
the latter, said cam having a depression into
which the follower may be forced by the
spring, thereby producing the relative mo-
tion necessary to impart the final return
movement to the driving element, the form
of said cam and the location of the depression
therein being such as to cause said auxiliary
motive device to be primed during the initial
movement of said driving element by the
motor to take up the clearance between its
working face and the opposed portion of a
door operating mechanism at a landing, to
remain passive during the greater part of
the advance movement of the driving element
and the greater part of that portion of its
return movement which is imparted by said
door operating mechanism, and to be re-
leased from its passive condition just prior
to the termination of such movement so as
to be permitted to complete the return move-
ment of said driving element by the move-
ment of the follower into the depression of
the cam.

In witness whereof, I have hereunto signed

ny name.
HAROLD V. McCORMICK.
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