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UNITED STATES

PaTENT OFFICE.

HAROLD ROWNTREE, OF CHICAGO, ILLINOIS.

i

DOOR-OPERATING DEVICE.

SPECIFICATION forming part of Letters Patent No. 596,019, dated December 21, 1897.
Application filed April 24, 1897, Serial No. 633,785, (No model.)

To alt whom it may concern:
Be it known that I, HAROLD ROWNTREE, a
citizen of the United States, residing at Chi-

. cago, in the county of Cook and State of Illi-

10

nois, have invented a new and useful Door-
Operating Device, of which the following is
a specification. :

This invention relates to door-operating de-
vices, and is particularly adapted for operat-
ing doors in elevator construction.-

The object of the invention is to provide
means for moving the doors—as, for instance,
the doors in an elevator-well—by electric en-
ergy.

A further object of the invention is to pro-

" vide means under the control of the elevator-
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conductor for moving a door by electric en-
ergy.

A further object of the invention is to pro-
vide means for cushioning an electrically-op-
erated doorat the limits of movement thereof.

Furtherobjectsof the invention will appear
more fully hereinafter.

Theinvention consists, substantially,in the
construction, arrangement, combination, and
location of parts, all as will be more fully
hereinafter set forth, as shown in the accom-
panying drawings, and finally specifically
pointed out in the appended claims.

Referring to the accompanying drawings
and to the various views and reference-signs
appearing thereon, Figure 11is a view in front
elevation of a door and operating devices
therefor embodying the prineciples of my in-
vention, showing in full and in dotted lines
the door in different limits of its movements.
Fig. 2 is a similar view showing a modified
arrangement of operating devices embodying
my invention. Fig. 3 is a view illustrating
means for controlling the operating mechan-
ism from the car. Fig. 4is a view in side
elevation of the operating-mechanism-con-
trolling devices shown in Fig. 3, parts in ver-
tical section. Fig. 5 is a diagrammatic de-
tail view. of the form of regulating-rheostat
shownin Fig. 1. Fig.6isasimilarviewof the
form of regulating-rheostat shown in Fig. 2.

" The same part is designated by the same
reference-sign wherever it occurs throughout
the several views.

In carrying out my invention I provide a
suitable electric motor eapable of producing

positive motion and connect the same to the
door in such manner that by completing the
electric circuit through the motor in one di-
rection the door is opened and by complet-
ing such current through the motor in the op-
posite direction thedoor is closed. Of course
itis evident that many different forms of mo-
tors may be employed and still fall within
the spirit and scope of my invention and also
that an electric motor may be employed for
moving the door only in one direction and
other suitable means employed for moving
the door in the opposite direction. I prefer,
héowever, to employ a motor which positively
moves the door in both directions.

In the drawings and as illustrative of the
generic conception of my invention I have
shown two forms of motors.

In Fig. 1 is shown a motor 7, comprising a
solenoid made up of seections A, B, C, D, and
E of coils. ' This solenoid is mounted on the
stationary part of the framework or casing
of the elevator shaft or well over the door.
The core of the solenoid, which is arranged
to move back and forth through the sections
of coils when said coils are suitably ener-
gized, comprises a plunger-rod 8 and is con-
nected to a swinging lever 10 at a point in-
termediate the ends thereof, as by means of
the link 9. Theswinging lever 10ispivotally
mounted or hung at one end thereof, asat 11,
to a fixed part of the casing’or framing of the
elevator shaft or well, and at the other end
thereof is pivotally connected to a block 12,
mounted to slide upon a bar 13, secured in a

suitable and convenient position upon the

edge of the door F. The door F is suitably
suspended, as by means of the hangers G,
from a bar H, whereby said door may be slid
back and forth on said bar. From this con-
struction it will be seen that when the plun-
ger-rod 8 is moved in one or the other direc-
tion the door is also moved correspondingly,
the sliding of block 12 upon the bar 13 per-
mitting the necessary movement of the lever
10 relative to the doorduring such movement.

I will now describe the electrical connec-
tions whereby the several sections ABCD E
of the solenoid are energized in the proper
manner to effect the proper movement of the
core 8.

Connected to the swinging lever 10 to move

55

60

65

70

75

8o

85

90

95

I00




10

15

20

25

30

9 : 596,019

therewith is an arm or link 14, having the
other end thereof connected to an arm 15 of
the rheostat 16, whereby the said rheostat-
arm 15 moves coincident with andin the same
direction as the core-plunger 8 of solenoid 7.
Of course this coincident movement of the
rheostat-arm 15 and plunger-core 8 may be
secured in any other suitable or convenient
connection between said plunger-core and
arm, the essential object being to secure a
unison of movement between such core and
arm.

Reference-sign 17 designales a controlling-
switeh suitably mounted in the shaft or well
framingand having a switeh-arm 19 pivotally
mounted thereon. Carried by said switch-
arm 19 is a lug or projection 18, arranged to
project into the well or shaft and into posi-
tion to be engaged Dy a shoe 20, carried by
the car when desired, whereby said switch-
arm 19 is swung into position to make the
desired connections of the solenoid-cirecuit.
It is important that the shoe 20, carried by
the car, be under the control of the car-con-
duetor in order that the said conductor may
control the movement of the doors through-
out the length of the well or shaft. In other
words, it is desirable to so mount the shoe
that the car-conductor may control the cir-
cuits of the motor to the end that any par-

. tienlar door may be opened as the car arrives
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adjacent to that door, or the car may proceed
upon its travel without any particular door
being opened, as oceasion may require. To
this end T mount the shoe 20 upon bell-crank
levers21,saidleversbeingsupported pivotally
upon a bar or other suitable or convenient
part J of the car, and to the other arms of
the bell-ecrank levers 21 I connect a bar K,
having suitable connection 22 with a foot-le-
ver or treadle 24, carried by the car in con-
venient position for the car-conductor to de-
press or rock the same through a tread por-
tion or push-button 25.

The shoe 20 may be held normally in posi-
tion to be outof alinement with the projection
18, in order that the car may pass any par-
ticular door without opening the same. This
may be accomplished in any suitable or con-
venient manner, as by connecting a spring 2
at one end to bar I and the other end to bar
J, the normal action of said spring being to
maintain thebell-cranks 21 in position to hold
shoe 20 folded back out of the path of the
projection 18 of the controlling-switeh of each
door. When, however, it is desired to open
any particular door, as the car approaches
the particular door to be opened the condue-
tor actuates the foot-lever 24, thereby effect-
ing an endwise movement of bar K against
the action of spring 23 and in a direction to
rock or swing the bell-crank arms 21 about
their point of pivotal support upon bar J and
thereby projecting the shoe 20 into the path
of projection 18, and hence effecting a rock-
ing of the switeh-arm 19, by which the solen-

oid-ecircuits are controlled. From this de-
seription it is obvious that so long as the car
remains adjacent to any floor the conductor
can control the switch-arm 19, said arm being
normally held in one limit of its movement
by means of spring 26 and being moved from
such normal position by the engagement with
the projection 18 of the shoe 20 when pro-
jected as above described. As the shoe 201is
withdrawn the switch-arm 19 is returned to
its normal or initial position by the spring 26.

The switchboard 17 carries a contact-strip
27 and the contacts 28 29, so relatively ar-
ranged that when the switch-arm 19 is in its
normal position it makes electrical connection
between the point 28 and the strip 27, but
when moved by the shoe 20 this connection
is broken and electrical connection is estab-
lished between point 29 and strip 27 through
the switch-arm 19.

The rheostat 16 carries two contact-strips
30 31. (See particularly Fig. 5.) Adjacent
to the strip 30 are a series of contact-points
32 33 34 35 36, corresponding in number to
the number of sections A B C D E of the so-
lenoid, and adjacent to strip 31 are a similar
number of contact-points 3738 30 4041. The
rheostat-arm 15 carries two brushes, one of
which is arranged to bridge the space be-
tween strip 80 and the contacts 32 33 34 35 30,

and the other of said brushes is arranged to’

bridge the space between the strip 31 and the
brushes 37 38 39 40 41. The contact 28 on the
switchboard 17 is in electrical connection,
throngh wire a, with strip 51 of rheostat 16,
and the contact 29 isin electrical connection,
through wire 0, with the rheostat-strip 30.
The contacts 32, 83, and 36 are respectively
included in circuit, through connectionsc, d,
and e, with the windings of sections D, C, and
A of the solenoid, a resistance 44 being in-
cluded in the connection ¢, and contacts 54
and 35 are both included in circuit, through
wire f, with the windings of section B of the
solenoid, a resistance 43 being interposed in
the cireuit of contact 35 and a resistance 42
being interposed in the circuit of contact 34.
Similarly the rheostat-contacts 37, 38, and 41
are respectively included in circuit with the
windings of sections B, C, and E of the solen-
oid through wires g, /i, and n, respectively, a
resistance 47 being interposed in the eireuit
of contact 41, and the contacts 39 and 40 are
both included in ecircuit, through wire m, with
the windings of section D of the solenoid, a
resistance 45 being included in the circuit of

contact 39, and a resistance 46 is interposed

in the cireuit of contact 40.
The current may be supplied from any suit-
able source. By way of illustration of an op-

erative arrangement I have shown a battery
48, having one of the poles thereof connected
by wire 49 to the contact-strip 27 of the con-
trol-switch and the other pole thereof con-
nected through wire 50 with the windings of
each of the sections of the solenoid.
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The operation and electrical action of the
apparatus so far described will now be fully

‘explained.

If the elevator-conductor desires to open
any particular door, he actuates the treadle
or push-button 25 as he approaches or arrives
adjacent to the particular door to be opened,
thereby rocking the lever 24, and hence pro-
jecting the arm or bar K endwise against the
action of spring 23. This movement of said
bar effects a rocking of the bell-crank arms
21 about their pivots, and thereby the shoe
20 is projected into the path of projection 18,
and hence if the car is adjacent to the door
or when it arrives adjacent to the door the
projection 18 is engaged by such shoe 20 and
is moved out of its normal position, thereby
swinging the switeh-arm 19 out of the contact
with point 28 and into contact with point 29,
such movement of the switch-arm being
against the action of spring 26. The contact-
ing of switch-arm 19 with contact 29, thereby
bridging the space between the strip 27 and
said point 29, completes the following cireuit:
from the source of current-supply through
connection 49, strip 27, arm 19, point 29, wire
b to strip 80 on the rheostat, and thence
through the brush on arm 15 to contact 32,
wire ¢, the coils of section D of the solenoid,
and thence returning to the source of energy
through wire 50. The energization of the
section D of the solenoid by the passage of

the currenf therethrough effects a drawing of.

the core-plunger 8 into the said coil, so that
said core will occupy a medial position with
reference to the coil—that is, the core-plun-
ger will be drawn through coil D until the
ends thereof project an equal distance from
the respective sides of the coil. . This move-
ment of the core-plunger, however, effects a
coincident movement of arm 15 of the rheo-
stat' and also a movement of the door toward
open position through the eonnections above
explained, thereby breaking the circuit
through contact 32 and immediately making
the circuit from 30 (strip) to contact 33 and
thence through wire d and the windings of
section C of the solenoid, thereby energizing
said section, and hence effecting a further
movement into or through the solenoid-coils
of the plunger-core 8, with a further move-
ment of the door toward open position and a
corresponding coincident movement of arm
15. This movement. of arm 15 in a manner
similar to that above described breaks the
circuit through the windings of section C of
the solenoid and at the same time completes
the circuit of the next seetion of the solenoid,
and so on until the dooris finally opened. As
the door approaches the limit of its movement
toward open position, it is desirable to inter-
pose a cushion in order to avoid slamming or
jarring the same. This result may be accom-
plished in several ways. For instance and
by way of illustration of the principle in-

volved, the electrical energy of the exciting--

current may be decreased as the end sections

of the solenoid are reached and cut into cir-
cuit.  This may be effected by interposing
increasing resistances 42 43 44 in the suc-
cessive circuits of the successive sections of
coils of the solenoid, and by decreasing the
electrical energy of the exciting-current as
the door approaches the limit of its move-
ment of course the force with which the plun-
ger 8 is drawn into and through the suc-
cessive coils is correspondingly decreased,
and thus the door may be brought to a stop
in open position without material shoek or
jar. The same result may also be obtained
by sorelatively arranging the contacts at the
end of the swinging movement of the rheo-
stat-arm 15 that two or more of the sections of
solenoid - coils are simultaneously cut into
live-circuit, thereby interposing a magnetic
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resistance to the advancement of the plunger-"

core into and through the coils. Thus as
the rheostat-arm 15 is breaking connection

with point 34 it makes connection with point .
35, which, as above explained, is included in

cirenit with the same section B of solenoid
coils. The plunger-core 8, however, by this
time is so far into the solenoid that the cur-
rent still passing through the section B has
ceased to produce a forward pull on the
plunger; and hence the natural forward move-
ment of such plunger, due to any momentum
developed by the movement of the door up
to this point, is counteracted by the retarding
influence of the. energized section B of the
solenoid on said core, and the longer or more
extended in length this contact 35 the longer
the brush of the rheostat-arm 15 will remain
in contact therewith,-and hence the longer
will this magnetic restraining influence be
exerted upon the core, thereby slacking the
speed of movement of the door and avoiding
shock and jar at the final limit of its move-
ment to open position.  Of course the resist-
ance 4243 44 may be made large or small and
of any desired relation to each other in order
to secure any desired degree of cushioning
effect, or they may be omitted altogether and
the magnetic cushioning used alone. When
the rheostat-arm 15 finally rests only upon
the last contact 36, thereby completing the
circuit of the last section A of the solenoidal
coils, the resistanee 44 may be so proportioned
that the power exerted by such coil A upon
the core 8 may be just sufficient to bring the
door gently to the end of ifs travel, and as
the doorreaches the end of itstravel the arm
15 passes beyond the contact 36 and thereby
breaks the electric connections completely.
When it is desired to close the door, the
elevator-conductor merely releases the but-
ton or tread 25, thereby withdrawing the shoe

.20 and hence permitting the switech-arm 19 to

return to its normal position, again establish-
ing contact with point 28. Current there-
fore passes from thesource of energy through
connection 49, strip 27, arm 19, point 28, and
connection a to strip 31 of the rheostat, and
from thence through the other brush on rheo-
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stat-arm 15 to point 37, wire g, and the wind-
ings of section B of the solenoid and thence
to return-wire 50, thereby drawing the core-
plunger 8 oubtwardly and in a direction to
closethedoor. Theoperation of successively
and progressively cutting in the several sec-
tions of the solenoid-coils and of cushioning
the door electrically and magnetically in
closing is the same as above described and
hence does not require specific repetition of
the deseription thereof.

The solenoid 7 may be divided into as many
sections as may be desired, always maintain-
ing the same relative number and arrange-
ment of contact-points on the rheostat, and
the point at which the electrical energy of
the energizing current is begun to be reduced
or at which the magnetic retardation of the
solenoid-core commences may be varied at
will and still fall within the spirit and scope
of my invention.

I have shown in Fig. 2 and diagrammatic-
ally in Fig. 6 another form of motor and elec-
trical operating means embodying the prin-
ciples of my invention. In thiscase I mount
a suitable revolving motor 51 of any suit-
able type upon a stationary part of the fram-
ing of the elevator shaft or well in conven-
ient position—say over the door F—and Iar-
range a gear 52 on the shaft of said motor to
mesh with and to drive a wheel 53, suitably
journaled. A connecting-link 9, similar to
the corresponding part above described with
reference to the construction shown in Fig.
1, is pivotally connected at one end to said
wheel and at the other to the lever 10, which
isconnected tothe door F,as above explained.
From this it will be seen that when the mo-
tor is actuated the wheel 53 is rotated, there-
by effecting an opening and closing of the
door. In this form of arrangement the rhe-
ostat 54 is arranged in proximity to the wheel
53, and the brush-carrying rheostat-arm,

which makes and breaks the circuit through-

the various contacts of the rheostat, is mount-
ed on to rotate with the wheel53. Theswitch
17, with its pivoted arm 19 and projection 18
and the spring 26, is substantially identical
with the corresponding parts above deseribed,
and said switch-arm 19 is actuated from the
car by shoe 20 in identically the same man-
ner as hereinafter described. In the case of
a revolving motor, however, it is necessary
that both leading-wires 49 50 from the source
of power 48 be connected to the switchboard
17. I therefore provide said switehboard
with one contact 55, which forms the termi-

. nal, through connection 49, of one pole of the

60

65

current source, and another contact 56, which
forms the terminal, through connection 50, of
the other pole of the current source. On op-
posite sides of the contacts 55 56 I arrange
theé pairs of contacts 57 58 and 59 60 on said
switchboard. When the switch-arm 19is in

its normal position,the contacts 55 and 56 are
respectively in electrical connection, through
brushes carried by said arm 19, with the con-

2 596,019

tacts 57 58. 'When, however, the arm 19 is
thrown out of its normal position and against
the action of spring 26 by the shoe 20, as above
described, these electrical connections are
broken and the contacts 55 56 are respectively
brought into electrical connection with the
points 60 59. Upon the rheostat 54 are mount-
ed the contact-strips 61 62, (see Fig. 6,) cor-
responding in function and arrangement to
the strips 30 31 of rheostat 16, and adjacent
to the strip 61 and in codperative relation
therewith are several contacts 63, 64, 65, 66,
and 67, respectively coupled up in series with
the increasing resistances 78 79 80 81, respec-
tively interposed between said contacts.
Similarly adjacent to strip 62 and in codpera-
tiverelation therewith are theseveralcontacts
68 69 70 71 72 with the respectively interposed
increasing resistances 82 83 84 85. Suitably
mounted upon the motor-shaft is a brake-
wheel 73, and a cooperating brake-shoe 74
is arranged to operate thereon. The brake-
shoe may be applied to the brake-wheel in
any suitable or convenient manner. For in-
stance, a magnet 75 may be arranged in such
relative position that when energized said
brake-shoe is thereby applied to or released
from the brake-wheel. It is evident that
this may be accomplished in many different
ways. 1 have, however, shown an arrange-
ment wherein the energization of magnet 75
applies the brake. I do not desire to be
limited, however, to the particular arrange-
ment, the essential feature being the utili-
zation of means for retarding and counter-
acting the electric operative means, the said
means (in this casethe brake) being normally
inoperative while the door is in motion, but
which is brought into operation as the door
nears the end of its travel, as is more fully
hereinafter described and explained. The
magnét 75.is double-wound—that is, it is
wound with two wires, so that it may be en-
ergized by a current passing through either
of said wires. The point 59 of the switch is
included in cireuit, through wires o' a?, with
strip 61 of the rheostat, and switch-contact
58 is included in cireuit, through wires ' b?,
with therheostat-strip 62. Therheostat-con-
tact 63 is included in cireuit, through wires ¢’
¢*,with the motor-brush 76, and the rheostat-
contact 68 isincluded in eircuit,through wires
d’ d? with the other motor-brush 77, and
through a wire d® said brush 77 is connected
to the: switch - point 60, and similarly the
brush 76 is connected, through wires ¢* ¢®, with
the switch-point 57. The wire ¢/, connecting
point 59 with strip 61 through wire ¢? has a
branch ¢?, which is included in cireuit with
one of the windings of magnet 75, and thenece
connects,through wire a*, to wire ¢?,and thence
to motor-brush 76, and a similar wire ', con-
necting point 58 with strip 62 through wire
4%, has a branch 0%, which is included in cir-
cuit with the other winding of magnet 75, and
thence connects, through wire 0%, to wire d?
and thence to motor-brush 77. The opera-
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tion of this form of mechanism and arrange-
ment embodying my invention is as follows:
When by means of shoe 20, as above de-

scribed, the car-conductor throws switch-arm:

19 out of its normal position, the contacts 55
96 are respectively connected electrically
through the brushes carried by said arm to
the points 60 59. Current therefore flows
from the supply-wire 50 to point 56, to point
959, wire o/, then dividing, part proceeding
through wire a? to strip 61 on the rheostat,
thence through one of the brushes. on the
rheostat-arm to contact 63, wire ¢/, wire c?, to
brush 76, The other part of the current
passes throngh wire o', wire a3, one of the
windings of magnet 75, wire at, wire ¢?, to
brush 76. The current has therefore two
paths, either or both of which it may follow
to brush 76. However, as the resistance of
the magnet-circuit is much greater than that
of the other circuit a very small portion of
the current will flow through the magnet-
windings, and therefore insufficient to effect
an energization of the magnet. From brush
76 the current proceeds through the motor-
windings to brush 77, thence through wire d?
to switeh-point 60, thenee through the switch-
arm brush to point 55 and to the other lead-
ing-wire 49. This completes the motor-cir-
cuit and the motor begins to revolve, and

* hence through the gear 52, wheel 53, link 9,
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and lever 10 the door begins to open. The
revolution of wheel 53 carries with it the rheo-
stat arm and brush, which by the travel
thereof over the face of the rheostat thereby
breaking the circuit direet from strip 61 to
contact 63 and making the ecircuit between
said strip and contact through contact 64
and the interposed resistance 78, and thence
on to the motor, as above desceribed. Thus
as the motor continues to revolve the trav-
eling brush of the rheostat-arm successively
cuts into the motor-circuit the resistance 78
79 80, &e., as the said arm and brush con-
tinues on its travel. The farther the wheel
53 revolves, and hence the nearer the door
approaches the limit of its movement toward
open position, the more resistance will be cut
in the motor- cireunit, and consequently the
slower the motor will revolve. It will also
be seen that the more resistance cut into
the motor-circuit through the rheostat the
less will the resistance of the magnet-circuit
exceed -that of the rheostat - cirenit, until
finally a sufficient amount of current will
pass through the magnet-circuit to energize
said magnet, and thereby effect an appli-
cation of the brake, thereby retarding the
motor, and hence bringing the door to rest
gently and without shock or jar at the limit
of its open movement. When itis desired to
close the door, the conductor releases the shoe
20, thereby permitting the same to return to
its normal position, and hence permitting the
switch-arm 19 to also return to its normal po-
sition, breaking the circuits through switch-
points 59 60 and establishing circuits through

switch-points 58 57. Current will thereupon
pass from supply-wire 50 to point 58, then to
wire b’, and dividing, part going through wire
b? to strip 62, the rheostat-hbrush to contact
68, wire d', wire d? to brush 77, and part
through wire 0%, the other winding of magnet
75, wire b*, wire d?, to brush 77. As the re-
sistance of thislast-mentioned circuit exceeds
thatof the rheostat-circuit, the brake-magnet
75 is unaffected, and hence in the particular
form shown the brake is not applied. - From
thebrush 77 the current proceeds through the
windings of the motor in the opposite direc-
tion to that above described to brush 76,
thence through wire ¢® and wire ¢® to switeh-
point 57, to point 55, and to return-wire 49.
The motor thereupon begins to revolve in the
opposite direction, and hence through the
connections described the door beginsto close.
Coincident with this movement the rheostat-
arm begins to move, and, contacting succes-
sively with the contacts 69 70 71 72 as the mo-
tor continuesto revolve, the increasing resist-
ances 82 83 84 85 are successively cut into the
rheostat-circuit until finally the resistance of
this circuit is increased to such a point with
reference to the cirecuit of magnet 75 that a
sufficient amount of current passes through
the magnet-circuit toenergize the same and to
apply the brake. Thisoccurs gradually, and
hence the door is closed gently and without
shock or jar. A

It is believed that the principles of my in-
vention will be fully understood from the fore-
going deseription. Of courseitwill be under-
stood that many different specific forms of
apparatus may be devised for carrying the
principles of my invention into practical ef-
fect.  While, therefore, I have shown illus-
trative embodiments of means, I wish it to be
understood that I do not limit or confine my-
self to the specific construction, arrangement,
and details of parts shown and described, as
many changes therein and variations there-

' from would readily suggest themselves to per-

sons skilled in the art and still fall within the
spirit and scope of my invention; but,

Having nowset fortlt the objects and nature
of my invention and various forms of appa-
ratus embodying the same, and having de-
scribed the construetion, funetion, and mode
of operation thereof, what I claim as néwand
useful and of my own invention, and desire
to secure by Letters Patent of the United
States, is—

1. The combination of an elevator, a door,
electric means for operating the door, and
means for decreasing the foree of the electric
means as the door nears the end of its travel,
substantially as described. .

2. The combination of an elevator, a door,
electric means for operating the door, and
means whereby the electric operating means
are changed info electric retarding means as
the door nears the end of its travel, substan-
tially as described.

3. The combination of an elevator, a door,
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an electric motor, connections between said
motor and door whereby when said motor is
actuated said door is moved to open or closed
position, and electrically-operated means ac-
tuated by the movement of the door for re-
tarding the movement of the door as it ap-
proaches the limit of its movement, substan-
tially as described.

4. The combination of an elevator, a door,
electric means for operating the door, elec-
tric means for retarding the operation of the
door and means for increasing the force of
1he electric retarding means as the door nears
the end of its travel, substantially as de-
seribed. ‘

5. The combination of an elevator, a door,
electric means for operating the door, and
means for counteracting the foree of the elec-
trie operating means as the door nears the
end of its travel, substantially as deseribed.

6. The combination of an elevator, a door,
electric means for operating the door, a rheo-
stat controlling the electric means and con-
nections between the rheostat and the door
whereby the rheostat decreases the force of
the electric means as the door nears the end
of its travel, substantially as described.

7. The combination of an elevator, a door,
electric means for operating the door, a rheo-
stat for controlling the electric means and
connections between the rheostat and door
whereby the electric operating means are
changed into electric retarding means as the
door nears the end of its travel, substantially
as described.

8. The combination of an elevator, a door,
electric means for operating the door, elec-
tric means for retarding the operation of the
door, a rheostat for controlling the electric
operating means and the electric retarding
means and connections between the rheostat
and the door, substantially as described.

9. The combination of an elevator, a door,
electric means for operating the door, elec-
tric means for retarding the door, a rheogstat
for controlling the electric operating means
and the electric retarding means and con-
nections between the rheostat and door where-
by the force of the electric retarding means
is inereased as the door nears the end of its
travel, substantially as deseribed.

10. Thecombination of anelevator, a door,
a solenoid for operating the door, and means
for decreasing the operating force of the so-
lenoid as the door nears the end of its travel,
substantially as described.

11. Thecombinaticn of an elevator, a door,
a solenoid for operating the door and means
whereby the operating force of the solenoid
is changed into a retarding force as the door
nears the end of its travel, substantially as
described.

12. The combination of an elevator, a door,
a solenoid for operating the door, a rheostat
controlling the solenoid and connections be-
tween the rheostat and the door whereby the
rheostat decreases the operating foree of the

solenoid as the doornears the end of itstravel,
substantially as described.

13. The combination of an elevator, a door,
a solenoid for operating the door, a rheostat
for controlling the solenoid and connections
between the rheostat and door whereby the
operatingforce of thesolenoid is changed into
a retarding force asthe door nears the end of
its travel, substantially as described.

14. The combination of an elevator, a door,
a solenoid for operating the.door, a rheostat
for controlling the solenoid and means for
counteracting the operating force of the so-
lenoid as the door nears the end of its travel,
substantially as described.

15. The combination of an elevator, a door,
a movable shoe on the car, electric means for
operating the doorarranged to be thrown into
action bysaid shoe and means for deereasing
the force of the electric means as the door
nears the end of its travel, substantially as
described.

16. The combination of an elevator, a door,
a movable shoe on the car, electric means for
operating the door arranged to be thrown
into action by said shoe, and means whereby
the electric operating meansare changed into
electric retarding means asthedoor nears the
end of its travel, substantially as described.

17. The combination of an elevator, a door,
a movable shoe on the car, electric means for
operating the door arranged to be thrown
into action by said shoe, and electric means
for retarding the operation of the door, sub-
stantially as described.

18. The combination of an elevator, a door,
a movable shoe on the car, electric means
controlled by said shoe foroperating the door,
electric means for retarding the operation of
the door and means for increasing the force
of the electric retarding means as the door
nears the end of its travel, substantially as
described.

19. The combination of an elevator, a door,
a movable shoe on the car, eleetric means
controlled by said shoe foroperating thedoor,
and means for counteracting the force of the
electric operating meansasthe door nears the
end of its travel, substantially as deseribed.

20. The combination of an elevator, a door,
a movable shoe on the car, electric means for
operating the door, a rheostat controlling the
electric means said rheostat actuated by said
shoe and connections between the rheostat
and the door whereby the rheostat decreases
the force of the electric means as the door
nears the end of its travel, substantially as
deseribed.

21. The combination of an elevator, a door,
a movable shoe on the car, electric means for
operating the door, a rheostat for controlling
the electric means said rheostat actuated by
said shoe and connections between the rheo-
stat and door whereby the electric operating

means are changed into electric retarding

means as the door nears the end of its travel,
substantially as described.
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22. The combination of an elevator, a door,
a movable shoe on the car, electric means for
operating the door, electric means for retard-
ing the operation of the door, a rheostat for
controlling the electric operating means and
the electric retarding means said shoe ar-
ranged to actuate said rheostat and connee-
tions between the rheostat and the door, sub-
stantially as described.

25. The combination of an elevator, a door,
a movable shoe on the car, electric means for
operating the door, electric means for retard-
ing the door, a 1heos’oat for controlling the
electmc operatm(r means and the electne re-
tarding means said shoe arranged to actuate
said rheostat and connections between the
rheostat and door whereby the force of the
electric retarding means is increased as the

~ door nears the end of its ir avel, substantially
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as described.

24. The combination of an elevator, a door,
a movable shoe on the car, a solenoul for op-
erating the door, said shoe arranged to con-
trol the circuits of said solenoid and means for

decreasing the operating force of the solenoid-

as the door nears the end of its travel, sub-
stantially as described.

25. The combination of an elevator a door,
a movable shoe on the car, a solen01d for op-
erating the door said shoe arranged to con-
trol the circuits of said solenoid and means
whereby the operating force of the solenoid
is changed into a retarding force as the door
nears the end of its travel substantially as
described.

26. The combination of an elevator, a door,
a movable shoe on the car, a solenoid for op-
erating the door, a rheostat controlling the
solen01d said shoe arranged to actuate sald
rheostat and conneetlons between the rheo-
stat and the door whereby the rheostat de-

creases the operating force of the solenoid as'

the door nears the end of its travel, substan-
tially as deseribed.
27. The combination of an elevator, a door,
a movable shoe on the car, a solenoid for op-
erating the door, a 1heostat for controlling
the solenmd sald shoe arranged to actuate
said rheostat and connectlons between the
rheostatand door ‘whereby the operating force
of the solenoid is changed info a retmdmw
force as the door nears the end of its tra,vel
substantially as described.
28. The combination of an elevator, a door,

a movable shoe on the car, a solenoid for op-
erating the door, a 1heostat for controlling
the solenoxd said shoe arranged to actuate
said rheostat and means for counteraetln«r
the operating force of the solenoid asthe door
nears the end of its travel, substantially as
described.

- 29. The combination of an-elevator, a door,
electric means for operating the door, means
normally inoperative while the doorisin mo-
tion for counteracting the speed of the door,
and means actuated by the door- operatlntr
means for bringing the counteracting means

|

into operation as the door nears the end of its
travel, substantially as described.

30. The combination of an elevator, a door,
electric means for operating the door, a rheo-
stat for controlling the electric means, nor-

‘mally inoperative means for counferacting

the speed of the door and means actuated hy
the door-operating means for bringing the
counteracting means into operation as the
door nears the end of its travel, substantially
as described.

31. The combination of an elevator, a door,
electric means for operating the door,a mov-
able shoe upon the car, means arranged to be
thrown into action by said shoe normally in-
operative for counteracting the speed of the
door and means for bringing the counteract-
ing means into operation as the door nears
the end of its travel, substantially as de-

secribed.

32. The combination of an elevator, a door,
a solenoid for operating the door, means nor-
mallyinoperative for counteracting the speed
of the door and means actuated by the door-
operating means for bringing the counteract-
ing means into operation as the door nears the
end of its travel, substantially as described.
33. The conmbination of an elevator, a door,
an electric motor for operating the same, con-
nections between said motor and door,a switch
for controlling the inotor-circuit, said switch
arranged to extend into the elevator shaft or
well, and means arranged within the control
of the elevator- eonductor for actuating said
sw1teh as and for the purpose set forth
The combination with an elevator-car,

a door an electric motor and connections be-

tween the motor and door, of a switch for con-
trolling the motor-circuit having a projection,
a shoe carrled by the car and normally held
out of alinement with said projection, and
means under the control of the car-conductor
for moving said shoe into position to engage
and actuate said switch, as and for the pur-
pose set forth.

35. The combination with an elevator-car,
a door, a sectional solenoid having a movable
core, and connections between the door and
said core, a rheostat for successively cutting
the sections of said solenoid into and out of
circuit, and means actuated by the movement
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of the door for actuating said rheostat and

means carried by the car for controlling the
circuit, as and for the purpose set forth
36. The combination with an elevator-car,

| a door, a sectional solenoid having a movable

core, and connections between smd core and
door a switch for controlling the circuit
throuoh said solenoid- sections, means carried
by the car for actuating said sw1tch a rheo-
stat for successively euttlnw the solenmd -sec-
tions into and out of elrcult and connections
between said door and rheostat for moving
the latter when the former is moved, as and
for the purpose set forth.
37. The combination with an elevator-car,

a door, a solen01d a movable core therefor,
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connections between the door and core, a
switch, means actuated from the car for op-
erating said switch and means actuated by
the movements of the door for cutting in re-
sistances in the cireuit of the solenoid, as and
for the purpose set forth.

38, The combination of an elevator, a door,
a solenoid for operating the door, a rheostat
for controlling the solenoid, normally inop-
erative means for retarding the motion of the
door and means for bringihg the refarding
means into operation as the door nears the end
of its travel, substantially as deseribed.

39. The combination of an elevator, a door,

a solenoid for operating the door, a movable
shoe upon the car for controlling the solenoid-
circuits, means normally inoperative for re-
tarding the motion of the door and means for
bringing the retarding means into operation
as the door nears the end of its travel, sub-
stantially as described.

In witness whereof I have hereunto set my
hand, this 22d day of April, 1897, in the pres-
ence of the subsecribing witnesses.

HAROLD ROWNTREE.

Witnesses:

J. L. McCozrp,
S. E. DARBY.
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