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- UNITED STATES

Patent OFricE.

JOUN B. BURDETT AND HAROLD ROWNTREE, OF CHICAGO, ILLINOIS,
ASSIGNORS TO THE BURDETT-ROWNTREE MANUFACTURING COM-

PANY, OF SAME PLACE.

APPARATUS FOR OPERATING ELEVATOR-DOORS.

SPECIFICATION forming part of Letters Patent No. 566,840, dated September 1, 1896,
Application filed August 6,1894, Serial No. 519,667, (No model))

To all whom it may concermn:

Be it known that we, JorN B. BURDETT and
HAROLD ROWNTRER, citizens of the United
States, residing at Chicago, in the county of
Cook and State of Illinois, have invented a
new and useful Apparatus for Operating Ele-
vator-Doors, of which the following is a speci-
fication.

Thisinvention relates to door-operating de-
vices, and is particularly adapted for operat-
ing doors in elevator constructions.

The object of the invention is the provision
of means for moving a plurality of doors, as,

for instance, all the doors in an elevator well |

or shaft, from a single stationary motor ar-
ranged either in the bottom or top of the well.

A farther object of the invention is the pro-
vision of means for moving two or more doors,
one at a time, as, for instance, the doors of
an elevator shaft or well, from a single motor,
said motorbeing independentof the car-hoist-
ing mechanism and under the control of the
car-conductor.

A further object of the invention isthe pro-
vision of means of a simple and effective na-
ture, easily eonstructed, understood, and op-
erated, for moving a- plurality of doors, as,
for instance, all the doors in an elevator shaft
or well, said door-moving means being nor-
mally inoperative and adapted to be put into
operative relation to effect a movement of
the door as the car approaches the particular
door to be moved, or after the car has arrived
adjacent to the particular door to be moved.

Further objects of the invention will ap-
pear more fully hereinafter.

With the above objects in view the inven-
tion consists, substantially, in the arrange-
ment, combination, construction, and relative
location of parts, all as will be more fully
hereinafter set forth, as shown in the accom-
panying drawings, and finally more specific-
ally pointed out in the appended claims.

Referenceishad tothe accompanying draw-
ings and to the various views and reference-
signs appearing therein, and wherein—

Figure 1 illustrates in side elevation a form
of apparatus embodying the principles of our
invention as applied to moving doors in an
elevator well or shaft, the supports for the

doors being omitted. Fig. 2 is a view show-
ing a form of electric motor for actuating the
door-operating mechanism and connections
for controlling said motor. Fig. 3 is a detail
view of a door-locking device. Tig. 4 is an
enlarged detail view,in longitudinal section,
of a form of valve device adapted for use in
connection with our invention.

In the drawings, wherein we have shown
our invention as applied to moving doors in
an elevator well or shaft, reference-sign A
indicates an elevator well or shaft.

B designates the elevator-car.

C designates doors of the elevator-shaft ar-
ranged at different landings. Suitably ar-
ranged in the top or bottom of the elevator
well or shaft is a stationary motor D, which

is independent of the car-hoisting mechan--

ism. Any particular convenient or desired
type or form of motor may be employed for
the purposes of our invention, the particular
form shown in Fig. 1 being a hydraulic or
air motor, and comprises a cylinder adapted
to receive a piston E, having piston-rods F
arranged to project through the ends of the
cylinder.

It is one of the objects of the present in-
vention to provide means under the control
of the elevator-conductor and adapted to be
operated by asingle stationary motorformov-
ing any one of the series of doors arranged
in the elevator well or shaft, as may be de-
sired. Any suitably-arranged means for ac-
complishing this purpose may be provided.
We have shown in Fig. 1 a form of appara-
tus ilustrating this idea, but we desire it to
be distinctly nnderstood that we do not limit
ourselves thereto. In the particular form
illustrated the door-moving means consists
of acable, cord, or similar deviee G, suitably
secured to be operated by the piston-rod F
of the motor. In the particular form illus-
trated the cable, cord, or similar device G is
arranged in the clevator-well to extend
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throughout the entire length thereof and in gg

convenient location relative to the elevator-
well doors. As shown, this cable G is at-
tached at one end tothe piston-rod F,and isled
around snitable guide-pulleys I, and is se-
cured to the piston-rod F, and has its other
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end also secured to the piston-rod F, thereby
forming a bight having the runs thereof ex-
tending vertically through the well. The
runs may be arranged in any suitable loca-
tion and may or may not be made to pass
through the elevator-car. In the particular
form shown the runs of the cable are ar-
ranged adjacent to the edges of the several
doors, but itis evident that one or both runs
may be arranged along the side or end wall
of theshaft or well. Mounted upon to travel
with the runs of the cable device G and ar-
ranged adjacent to each door are suitable
stops T U.

From the foregoing description it is evi-
dent that when the motor issuitably put into
action, that is, when, as in the form of motor
shown in Fig. 1, piston E is moved in one di-
rection or the other, the stops T and U will
be caused to travel up or down, as the case
may be. Arranged in position and adapted
to be engaged by the stops T U are similar

stops W X, suitably connected to the doors,

in any convenient manner, as, for instance,
by being secured to the respective ends of
the car or other suitable connection V, which
is attached iniermediate its ends to the door,

" it being understood that a similar connection
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is made with each door, and that each door
is provided with a similar stop or stops W.
By giving the connection V a suitable lead
from the door it will be seen that when the
door-moving means, as, forinstance, the cable
or other suitable device G, is actuated, the
stop W or X, carried by the door, will be en-
gaged by stop T or U, respectively, accord-
ing to the direction in which said door-mov-
ing means is caused to travel, and conse-

‘quently the door will be thereby positively

moved to its open or closed position, as the
case may be.

In the practical application of our inven-
tion to elevator-well doors, as in the form of
apparatus shown, wherein the doors are nor-
mally held in their closed position, it is im-
portantthat the membersof each seti of stops,
as above described, which are employed to
move each door to its open position, be nor-
mally held out of alinement with each other,
so that the door-moving means, as, for in-
stance, the cable G, may be actuated to travel
in a direction that would otherwise cause all
the doors to open simultaneously without
opening any of the doors.

From the foregoing description it will be
seen that the door- moving means is nor-
mally in operative relation with respect to all
the doors. It is desirable that suitable de-
vices be provided for bringing the door-mov-
ing meansintooperative relation with respect
to the particular door to be operated, and that
the devices for making the door-moving
means operative to open the door be under
the control of the elevator - conductor, that
ig, in the particular form of mechanism
shown illustrating our invention, it is im-
portant that the devices for causing the mem-
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bers of the particular set of stops designed
to open any particular door to aline with each
other becontrollable from the car. Asuitable
and convenient form of mechanism for ac-
complishing this result is shown, wherein the
stops are suitably mounted to slide upon suit-
able guide-rods 1 2, one of which may be fix-
edly mounted, while the other is pivoted at
oneend and is adapted to be rocked or swung
aboutits pivotto bring the stop carried there-
by into alinement or to earry it out of aline-
ment with the stop carried by its companion
rod. Any suitable means for rocking the
rods may be provided. We have shown a
simple and convenient form of mechanism for
accomplishing this result, wherein a shoe or
similar device 4 is mounted upon to travel
with the ear, and is mounted to slide or be
projected against the free end of the pivoted
rod. Any suitable connections 5 6, conven-
iently arranged to be under the control of the
car - conduetor, are provided for moving the
shoe 4 back and forth.

From the foregoing description it will be
seen that by the ear-conductor suitably ma-
nipulating the connections 5 6, as the car ap-
proaches or after it arrives at the particular
landing the door of which he desires to open,
the door-moving means is thrown into oper-
ative relation to effect an opening of the door
when the said door-moving means is suit-
ably actuated by the motor. It will also be
seen from the foregoing description that

-movement of all the doors is wholly under

the control of the elevator-conduetor, and
that it is at the will of the conductor which
particular door, if any, is to be moved, and
that the devices for making operative the
door-moving means for moving the door may
be brought into action as the car arrives ad-
jacent to the particular door to be moved, or
after the car has arrived adjacent thereto.
It is important that the action of the motor
be controllable from the car, in order that the
door-moving means, as well as the devices for
making the door-moving means operative,
may be under the control and at the will of
the car-conductor. Any suitable or conven-
jent form of motor-controlling means may be
provided for accomplishing this result.

We have shown an illastrative form of
means for controlling the action of the motor
from the car, but we do not desire to be lim-
ited or restricted to any particular or specific
form of motor-controlling means. Intheform
shown a suitable valve device N is mounted
upon the car and is arranged and adapted to
control the action of the motor.

We have shown in Fig. 4 a well-known
type of valve device which may be employed
in connection with our invention and where-
in the motor-operating fluid is admitted to
the valve-casing through connection O and
thence delivered to either end of the motor
through connections P and Q, arranged in
communication with the valve-casing at the
respective ends thereof. An exhaust con-
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nection Q' also communicates with the valve-
casing, and the valve V' is provided with a
passage O, arranged to open communieation
between exhaust connection Q' and either one
or other of the connections P Q, according to
the position of said valve. The specific con-
struction and arrangement of the valve de-
vice is not important, however, and forms no
part of the present invention.

In case a hydraulic or pneumatic motor is
employed the valve device N is arranged and
adapted to control the admission and exhaust
of the operating medinm to and from the cyl-
inder, the supply-pipe O being suitably con-
nected to the valve device and the pipes P
and Q being arranged to open communication
between the valve deviece N and the respec-
tive ends of the motor-¢cylinder, as shown.
The arrangement of the valve device N is
such that one of the pipes P or Q is normally
opened and one normally closed, whereby
the piston and the particular form of motor
shown in Fig. 1 is normally mounted at one
limit of its movement. In the adaptation of
our invention to elevator-well doors this ar-
rangement is useful and important, for there-
by all the doors of the shaft or well are nor-
mally held in their closed position by the
door - moving means, which, as above ex-
plained, is arranged to be actuated by the
motor. Any other suitable form of arrange-
ment and apparatus for accomplishing the
same result is intended to be included in the
presentinvention,and we have merely shown
an illustrative form of apparatus adapted to
secure the desired result. The valve device
N, carried by the car, may be operated in any
suitable or desirable manner. A suitable
and convenient form of means for operating
said valve device is shown as merely illustra-
tive of the idea involved, wherein a pedal or
tread or other suitable device R is arranged
in the car in a convenient location and posi-
tion to be operated by the car-conductor and
is suitably connected to the stem of the valve
device. The tread or pedal R is arranged to
be held in any suitable manner, as by spring
S, in a normal position such that the valve
deviee N is held thereby in its normal posi-
tion, for instance, to admit the motor-operat-
ing medium at one end of the motor-cylinder,
as in the form shown in Fig. 1. .

By the car-conductorsuitably operating the
pedal or tread R the valve device N is moved
or shifted to admit the motor-operation me-
dium to the opposite end of the cylinder,
thereby bringing the motor into action, and
hence causing the door-moving means to be
actuated, as will be readily understood. If,
during the movement of the door-moving
means, the devices are operated for bringing
the door-moving means into operative rela-
tion with respect to any particnlar door, as
by the eonductor suitably operating connec-
tions 5 6, when the car approaches or has ar-
rived adjacent to the particular door to be
moved that particular door will be opened.

By arranging the connections 5 6 to be oper-
ated by the same means that are employed to
operate the motor-controlling means, that is,
by simultaneously operating the valve device
N and the connections 5 6 from the same
tread or pedal, the operation of the motor and
the bringing into operation of the devices for
making the door-moving means operative is
simultaneously effected by one and the same
movement of the car-conductor. The spring
S serves to return valve device N and also
shoe 4 to their normal positions. When the
pressure of the shoe 4 on the guide-rod 2 is re-
lieved, said rod is returned to its normal po-
sition to maintain the stop carried thereby
out of alinement with its corresponding stop,
and hence in inoperative relation relative to
each other by any suitable means, as, for in-
stance, by a spring, as shown.

It will be evident that any desired form of
motor for actuating the door-moving means
may be employed in carrying out the princi-
ples of our invention, and we do not desire to
belimited or restricted to any particular type,
form, or style of motor for this purpose. We
have shown in Fig. 2 a form of electric motor
which, if desired, may be employed instead of
the form of motor shown in Fig. 1. In this
form of motor, instead of a reciprocating pis-
ton, a rack J may be suitably operated by the
motor-shaft through gearing K L. M and the
door-moving means, as, for instance, cable G
may be secured at its ends thereof to said
rack, as will be evident. In this form of mo-
tor it will be evident that the rack J operates
in the same manner as the piston and piston-
rod in the form of motor shown in Fig. 1, and
the motor may be controlled from the car in
any suitable or convenient manner, as by
means of the switch N’ and contacts N2

From the foregoing description it is evident
that all the doors of theelevator wellor shaft
are moved by a-single stationary motor, and
that the movement of each door is under the
control of the elevator-conductor. Thisidea
may be embodied in a wide variety of forms
and arrangement of apparatus, and we donot
desire, therefore, to be limited or restricted
to any particular form of apparatus embody-
ing this idea. If desired, and as a matter of
precaution, each door of the elevator well or
shaft may be locked in its closed position.
Any convenient form of locking device for
the purpose may be employed, adapted to be
automatically released when the car arrives
adjacent to the door to be opened. A con-
venient and simple form of deviee foraccom-
plishing this purpose is shown in Fig. 3,
wherein a lateh ¢ is pivoted npon a stationary
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part of the framework of the well in position -

for one end thereof to normally engage the
rear edge of the door G, thus locking the said
door. The lateh o may be rocked about its
pivot in any suitable way to release the door
when it is desired to open the same. This
may be accomplished by means of a lug or
cam-shaped surface b, carried by the car b,
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adapted and arranged to engage one end of
the latch and so moveit as to release the door
when the car arrives adjacent to the door.
By suitably hanging the latch it may be held
by gravity normally in position to:lock the
door, or, if desired, the spring may be used to
accomplish the same purpose.

From :the foregoing description it will be
seen that all the doors in the elevator shaft
or'well are moved from a single motor, that
is, a prime mover; that the operation of the
door-moving means, and also of : the motor,
are entirely independent of the car-hoisting
mechanism, and hence of the movement of
the car; that the moving of ' any particular
door is wholly under the control and at the
will of the car-conduetor, and that the door-
moving means may be: actuated and also
placed in operative connection with the door,
either when the car: is approaching the par-
ticular door tobe moved orafterithas arrived
at the door to-be moved.

‘We do not claim: herein the construetion,
combination, or arrangement: set forth and
claimed in our copending application, Serial
No.:519,556, filed of even date herewith.

It is obvious that many changesand varia-
tions in the construetion and arrangement of
parts would readily suggest themselves to per-
sons skilled inthe art and still fall within the
spirit and seopeof our invention. . We donot
desire, therefore, tobe limited to any specific
form of apparatus and arrangements there-
of embodying the principles of our inven-
tion; ‘but; :

Having explained the object and nature of
our invention and a form of apparatus illus-
trating the principles thereof and having set
forth the function and mode of operation of
such apparatus, what we claim as new, and
desire to secure by Letters Patent of the
United States, is—

1. In an elevator apparatus, a car, a plu-
rality of doors, arranged in the elevator well
or shaft, a stationary motor independent of
the car-hoisting motor, means actuated there-
by for moving said doors, and means for con-
trolling said motor from the car; as and for
the purpose set forth.

2. In an apparatus of the class deseribed, a
car, a plurality of doors to be moved, means
for moving said doors independent of the
movement of the car, a stationary motor
adapted to actuate said door-moving means,
and means for controlling said motor from the
car; as and for the purpose set forth.

3. In an apparatus of the class deseribed, a
car, a plurality of doors, means for moving
said doors, normally in inoperative relation
with respect to all of said doors, a stationary
motor for actuating said door-moving means,
means for bringing said door-moving means
into operative relation when the car arrives
adjacent to the particular door to be moved,
and means for controlling said motor from
the car; as and for the purpose set forth.

4. In an apparatus of the class described,

an elevator-car, aseries of elevator-well doors,
means for moving said doors, a stationary mo-
tor independent of the car-hoisting inechan-
ism; adapted to ‘actuate said:door-moving
means, and means carried by the car for con-
trolling said motor; as and for the purpose
set forth.

5, In an apparatus of the class described,
an elevator-car, elevator-well doors respec-
tively arranged at different landings, means
for moving said doors, normally arranged in
inoperative relation with respect tosaid doors,
a :stationary: motor adapted: to actuate said
door-moving means,and devices carried by the
car for bringing said door-moving meansinto
operative relation with respect to any one of
said deors whenthe ear arrivesadjacent there-
to, and devices, also carried by the car for
controlling the action of said motor; as-and
for the purpose set forth..

6. In an apparatus of the class described,
anelevator-car,aseriesof elevator-well doors,
means forlockingsaid doorsin:.closed position,
means for opening said doors, a stationary
motor foractuating said door-opening means,
normally inactive with reference to said door-
moving means, means carried by the car for
unlocking a door 'when the car arrives adja-
cent thereto, and devices also carried by the
car for throwing said motor into:action with
reference to the door-moving means; as and
for the purpose set forth.

7. In an apparatus of the class described,
anelevator-car, a door, means for moving said
door, a; motor for actuating said door-moving
means, normally acting upon said door-mov-
ing means to maintain said doorin closed po-
sition, and means carried by the car for con-
trolling said motor, whereby said door-mov-
ing means may be actuated to open said door;
as and for the purpose set forth.

8. In an apparatus of the class described,
an elevator-car, a plurality of doors respec-
tively arranged at different Jandings, a cable
extending from top to bottom of the elevator
shaft or well, devices operated by said cable
for moving all of said doors, a motor adapted
to operate said cable, and means for throw-
ing said motor into action when the car ar-
rives adjacent to the particular door to be
moved; as and for the purpose set forth.

9. In an apparatus of the class described,
an elevator-car, a plurality of doors, a cable,
a motor for operating said cable, means car-
ried by the car for controlling the action of
said motor, and connections between said
cable and doors; as and for the purpose set
forth.

10. In an apparatus of the class described,
an elevator-car, a plurality of doors respec-
tively arranged at different landings, a cable,
a motor for moving the same, stops carried
by said cable, means operated by said stops
for positively moving said doors, and means
for throwing said motor into action; as and
for the purpose set forth.

11. Inanapparatus of the class described, a
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plurality of doorsarranged in an elevator well
or shaft, a cable exfending throughout said
well or shaft, a motor for moving said cable,
stops earried by said cable arranged adjacent
to each door, other stops connected to the
doors and adapted to be engaged by said first-
mentioned stops for positively moving said
doors; as and for the purpose set forth.

12. In an apparatus of the class described, a
car, a plurality of doors respectively arranged
at different landings in an elevator well or
shaft, means for moving all of said doorsnor-
mally in inoperative relation with respect to
said doors, a motor for actuating said door-
moving means, devices carried by the car for
bringing said door-moving means into oper-

- ative relation with respect to a door when

20

the car arrives adjacent thereto, and means
for controlling said motor from the car; as
and for the purpose set forth.

13. In a device for moving a plurality of
doors in an elevator well or shaft, a cable
having stops, amotorfor actuating said cable,

. guides normally holding said stops out of

40

operative position, means for moving said
guides to bring the stops into operative posi-
tion, and means for controlling the action of
the motor; as and for the purpose set forth.

14. In a device for moving a plurality of
doors in an elevator-shaft, a cable, devices
operated thereby for positively moving each
door, said devices normally held out of opera-
tive position, a motor for actuatingsaid cable,
and means for throwing said door-movingde-
viees into operative position; as and for the
purpose set forth. ’

15. In a device of the class described, a se-
ries of doors, normally held in closed position,
a cable arrauged adjacent to all of said doors,
and carrying a stop adjacent to each door, a
stop connected to each door and adapted to
be engaged by the cable-stops, said stops
normally held out of operative relation with
respect to each other, and means for actnat-
ing said cable; as and for the purpose set
forth.

16. In a device for moving a series of doors
in an elevator-shaft, a cable arranged adja~
cent to all the doors, and carrying stops ad-

jacent to each door, a conneection earried by
each door having stops, said stops arranged
in position to be engaged by the stops on the
cable for moving the door into open and
closed position, means for normally holding
the members of one pair of stops out of aline-
ment with each other, mechanism for bring-
ing said stops into alinement and means for
actuating said cable; as and for the purpose
set forth.

17. In an apparatus of the class described,
a plurality of doors, flexible connections se-
cured to each door and carrying stops, &
cable arranged adjacent to all the doors, and
carryingstops arranged adjacent to each door,
adapted toengage said first-mentioned stops,
the members of one pair of said stops nor-
mally arranged out of operative position with
respect to each other, an elevator-car, means
operated therefrom for bringing said stops
into operative position when the car arrives
adjacent to the particular door to be moved,
and means for actuating said cable; as and
for the purpose set forth.

18. In a device for moving the doors in an
elevator-shaft, a cable having a pair of stops
arranged adjacent toeach door, a pair of stops
connected to each door, a cable-stop and a
stop on the door constituting a pair and rela-
tively arranged to codperate with each other,
a pivoted guide for one stop of a pair or set
of stops and a stationary guide for the other
stop of the same pair or set, said guides nor-
mally arranged so that the said stops will be
out of alinement with each other, means op-
erated from the car for rocking said pivoted
cuide into position for said stops to engage
each other when the car arrives adjacent to
the particular door to be moved, and means
for actuating said cable; as and for the pur-
pose set forth.

In witness whereof we have hereunto set
our hands, this 21st day of July, 1894, in the
presence of two subseribing witnesses.

JOHN B. BURDETT.
HAROLD - ROWNTREE.
Witnesses: :
S. E. DARBY,
M. 1. CAVANAGH.
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