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UNITED STATES

PAaTENT OFFICE.

HAROLD ROWNTREE, OF CHICAGO, ILLINOIS, ASSIGNOR TO BURDETT-
ROWNTREE MANUFACTURING COMPANY, OF CHICAGO, ILLINOIS, A |

CORPORATION OF ILLINOIS.

ELECTRIC ELEVATOR.

SPECIFICATION forming part.of Letters 'IPa,tent No. 715,299, dated December 9, 1902.
Application filed November 29,1899, erial No, 738,746, . (No model.)

To all whom it maly concern:

Be it known that I, HAROLD ROWNTREE, &
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

nois, have invented a new and useful Im-

provement in Electric Elevators, of which the
following is a specification.

This invention relates to electric elevators.

The object of the invention is to provide a
push - button - control system for elevators
whereby the movement of the car may be et-
fected and controlled from any landing or
from the car by means of push-buttons.

A further object of the invention 18 to pro-
vide means of simple construction and ar-
rangement whereby by merely manipulating
an ordinary push-button at any landing the
car-hoisting mechanism will be set in motion
to move the car and will be arrested auto-
matically only when the car reaches the par-
ticular floor at which the push-button was ma-
nipulated.

A further object of theinvention 18 to pro-
vide a control system wherein by manipulat-
ing any one of a series of ordinary push-but-
tons arranged on the car and corresponding
to the various landings at which the car stops
the hoisting mechanism will be putin action
to move the car and will be arrested only
when the car reaches the particular floor cor-
responding to the particular push -button
which has been manipulated.

A further object of the invention is the pro-
vision of means in a push-button-control sys-
tem whereby the hoisting mechanism 18 ren-
dered inoperative whenever a shaft or well
door is open at any landing or fioor.

A further object of the invention is the pro-
vision of means in a push-button-control sys-
tem whereby when one push-button is ma-
nipulated, whether at any landing or on the
car, to cause the car to move to a particular
landing or floor the operation or manipulation

of any other push-button will be ineffective

until the cvele of operation set in motion by

the manipulation of the first push-button is

completed.

Other objects of the invention will be more

fully set forth hereinafter.

Theinvention consists, substantially,inthe |

| construction, combination, location, and ar-

rangement, all as will be more fully herein-
after set forth, as shown in the accompanying
drawings, and finally pointed out in the ap-

pended claims.

Referring to the accompanying drawings,
and to the various views and reference-sigus
appearing thereon, Figure 1 is a diagram
showing the various motor and controlling
circuits and switches. Fig. 2isasimilar view
showing the arrangement of the push-button
eircuits at the various landings and through
the car. Fig. 3 is a broken detail view show-

ing a form of automatic switch for control-

ling the various circuits. Fig. 4 is a broken
detail view in section on the line 4 4, Fig. 3.
Fig. 5 is a broken detail view of a portion of
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the switeh device shown in Figs. 3 and 4.

Fig. 6 is a detail view illustrating the coOp-

erative relation of the main and auxiliary
switches. Fig. 7 is an enlarged detail view
of the main motor-switches and the means

| for operating the same. Fig. 8is an end view

of the construction shown in Fig. 7. IFig. 9
is a detail sectional view on the line 9 9, Fig.
7. Fig. 10 is an enlarged detail view of the
motor-brake mechanism. Fig. 11 is a detail
view of the safety-switech on the car. Iig.12
is a similar view of a door-switch through
which a circuit is completed when the door
is closed and circuit is broken when the door
is opened.

Referring to the drawings, A designates the

car: B B’ B?, the doors of the elevator shaft or
well at the various landings at which the car

is to stop; C C' C? push-buttons, one located
at each landing or floor, and D D’ D? push-

‘buttons on the ecar corresponding, respec-

tively, to the push-butions C C' C<. A ecir-
cuit - closure switeh or device E K E* is ar-
ranged at each floor to be opened or closed
by the opening or closing of the door at the
same landing therewith. The wall-switch is
indicated at W. | |
Reference-signs I I’ F? designate magnet-
switches corresponding to the various floors
or landingsand the circuits of which are con-

| trolled by the respective and corresponding
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push-buttons on the car oratthe landings, as '

will be more fully explained hereinafter.
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B° designates a safety-switch on the car, ]

the purpose and function of which will be

explained more fully hereinafter.
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& G’ G° designate double switches for con-
trolling the main motor-circuit, the double
switch ° controlling the main return-circuit
and being actuated when either one of the
other two double switches are actuated, and
sald switches G G/, both of which cannot be
actuated at the same time, determining the
direction of the current through the motor,
one of said switches actuating the motor in
one direction and the other actuating said
motor in the opposite direction.

HII"aresolenoids foractuating the switches
G G', respectively. In Figs. 7, 8, and 9 are
shown in detail the construction and arrange-
ment of these double switches and a means
for operating the same and wherein 30 desig-
nates a shaft suitably journaled to rock in
bearing-posts 31. The armsof double switch
G are connected 1o a sleeve 32, loosely mount-
ed on shaft 30. Similarly, the arms of dou-
ble switch G’ are connected to a sleeve 33,
also loosely mounted on said shaft, while theé
sleeve 34, which carries the arms of switeh
(¢, is mounted and connected to rotate with
sald shaft, as by means of pins 35. Each of
the sleeves 32 and 33 is provided with an ex-
tension or lug 36 37, respectively, and suit-
ably connected to the shaft 301is a pin orstud
33 39, said pins or studs being respectively
arranged in the path of said lugs or exten-
sions 36 37. Connected toeach of the sleeves
32 33 1s a crank-arm 40 41, said arms being
pivotally connected, respectively, to the ar-
matures of the solenoids H H’. From this
construction it will be readily seen that when
the solenoid H is energized the sleeve 32 will
be rocked, thereby actuating the double
switch & and also rocking shaft 30, through
the engagement of lug 36 with pin 38, and
with it the sleeve 34, which carries the dou-
ble switeh G*, but without actuating the dou-
ble switech G'. Similarly, when solenoid H’
18 energized the switches G’ and G? are ac-
tuated. A spring 42 may be arranged to op-
pose the rocking movement of shaft 30 and
operates to return said shaft and the double
switches to normal position when the solen-
oids H H' are cut out of cireuit.

J is the motor-armature; J', the motor-field;
J*, the commutator.

J?is a brake-solenoid. The construction of
the brake mechanism actuated by said solen-
old 18 shown more in detail in Fig. 10 and com-
prises arms or levers 43 44, pivotally mount-
ed intermediate their ends. To one end of
each i8 connected pieces 45 46, forming core-
pleces of the solenoid J°. The other ends of
sald levers are arranged to embrace between
them the periphery of the brake-wheel 47,
carried by the motor-shaft. A spring 48 ex-
erts 1ts tension to apply the levers 43 44 with
braking effect to the brake-wheel 47, and by
energizing the solenoid the tension of this
spring 1s overcome and the brake is released.

the motor.

715,299

J*is an automatic electric switch operated
by the current passing through the switch-

solenoids and in turn controlling the circuit 7o

of a controlling device through which the mo-
tor field and armature currents are controlled.
This eontrolling device consists of a rheostat

J°, through which the motor-armature cur-

rent 1s increased or decreased, and a rheostat 75

J° through which the motor-field current is
increased or decreased, these rheostats being
so relatively arranged that when the motor-
armature current is increased the field-cur-

rent 1s decreased, and when the armature- 8o

current 18 decreased the field-current is in-
creased, thus effecting a speed regulation of
The rheostats J° J° are controlled
by an arm J? and dash-pot J® the said arm

being operated by a solenoid J? against the 8s

tension of a spring J°, the circuits of the said
solenoid J* being controlled, as above ex-
plained, by the automatic electric-switech de-
vice J4. Kach of the magnet-switches F F' F?

consists of a magnet F* F¥ F! and an arma- gg

ture-lever k% each armature-lever playing be-
tween a pair of contacts F F" and also ar-
ranged to make contact with a contact-point
I, the action of the several magnets ¢ F10 Fit
upon their respective armatuare-levers F° be-
ing opposed by a spring F°. The circuits of
the solenoids H H' are controlled by means
of a switeh device, (indicated generally by
reference-sign K.) Thiscomprises a shaft K’,
suitably journaled and driven from the hoist-
ing-drum shaft K= or other suitable or con-
venlent rotating part of the apparatus in any
suitable manner—as, for instance, through a
worm K?, shaft K% and driving-sprocket K5.
The rotation thus imparted through worm K3
effects a partial rotation of an insulation-
disk K° and a cam-wheel or track K. Upon
the insulation - disk are mounted contact
strips or segments. These segments or strips
are arranged 1n two separated sets, one set
consisting of a long strip ¢ and a short strip
o' and the other set consisting of a long strip
b and a short strip &', the two sets of strips
being separated from each other. Supported
upon the lever K°is a contact K arranged
to cooperate with the contact-strips a o’ b’ b.
The lever K®is pivotally supported at one end
and at the other end is supported in position
for the contact K° to make electrical connec-
tion with the strips carried by disk K°® by
means of a projection K, arranged to rest
upon the edge of cam-disk K?. At a suitable
polnt the periphery of said disk K"is recessed,
as at K!', and when the projection K reaches
recess K'' the supporting end of the lever K8

will be lowered by said projection dropping

into said recess, thereby breaking circuit be-
tween the strips or segments and the contact
K° In order to enable the projection K1 to

again ride up upon the periphery of the cam-
disk, I provide the inclined ways K®on each
side of the recess K, said ways being cov-
ered by pivoted track-sections K% in a well-
known manner.,
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Upon shaft K' is supported a disk L, | devices E E' E? throughout the system and

of insulating material, upon which are mount-
ed the binding-posts or other suitable contact
or circuit completing means (indicated at A’

¢ p' p*) through which the circuits are com- |

pleted from the strips or segments a a b’ .

It will be understood that the periphery of
cam-disk K7 is provided with only onerecess
K and this recess is arranged opposite or
adjacent to the space between the ends of
the strips ¢’ and ', and hence whenever the
car arrives at its predetermined stopping-
point the recess K will be opposite the pin
or projection K on lever K® corresponding
to that floor at which the car is to stop, and
said disks K% and K7 rotate in one direction
or the other, according as the car ascends or
descends. It willalso be understood and will
be more fully explained hereinafter that as
the car approaches its stopping-point the con-
tact-carrying disk K° will move, so as to carry
strip b or a, as the case may be, out of con-
tact with the operative contact K’ and to
bring strip ¢’ or b', as the case may be, into
contact therewith.

The specific mechanical construction of

many of the parts above referred to 1s of no
particular consequence so far as the presend
invention is concerned, and they are more
fully shown and described in my companion
application filed on November 15, 1899, Serial
No. 737,095, and hence are not shown herein,
exceptdiagrammatically,toillustrate the elec-
trical action of my push-button system, which
forms the essential feature of my present in-
vention. | |

I will now describe the electrical action of
the several devices above referred to and
their mutual and codperative action and rela-
tion.

Suppose the parts to be in the relative
positions shown and the puash-button C to
be manipulated. Thereupon the following
circuit will be completed: from the main
supply-wire ¢* through wall-switch W, wire
«® to a point a*, thence through wire ¢ to con-
tact-point ¢, thence to contact-point ¢?, these
contacts being bridged, as will be presently
explained, thence through wire ¢* to push-
button C to wire ¢4, wire ¢®, (see Fig.1,) mag-
net F¢, wire ¢, wire «!'%, thence (referring
again to the diagram Fig. 2, through con-
tact device E, which ends the circuit at that
point in case the door B is open. Ifthedoor

B is closed, the circuit continues from con-

tact device K through wire o'’ to contact de-
vice E' and in case the door I3’ is closed on
through wire ! through the safety-switch B3
on the car. Thence the circuit ¢! continues
through contaci device E? in case the door B?
is closed and on through wire a* (see Fig. 1)
to the wall-switech W and to the main return-
wireb? Ifdesired, alamporothersuitablede-

vice (indicated at 13*) may be arranged in this
cirenit to reduce the current flowing there- _
It will be noted that the current | B2, and return through wire o to wall-switch

through.

as above traced leads through all the contact | W.

also through the safety-switch I3° on the car.
In Fig. 11 1 have shown a construction suit-
able for the car-switch B3, wherein the cir-
cuit through wire a'® is completed between
the contact-springs a* by a conducting-plug
a?, carried by a pin ¢* and held by a spring
a*® in normal engagement with the confact-
springs a®. The circuit is broken by means
of the push-button ¢*, through which the
plug ¢®® may be moved out of contact with
the springs ¢®. In Fig. 12 I have shown a
simple and convenient form of door-switch,
and as the construction of all the switches Is
identical a description of door-switch K will
be sufficient.
is completed between the contact-levers a*
by means of a contact-pluga?®, carried by the
door B, the levers being yieldingly held in
proper position by means of the springs a%,
the arrangement being such that when the
door is in closed position the plag a* enters
the space between the contact-levers ¢*® and
completes the circuit therethrough, and
when the door is moved to open position the
plag ¢'is withdrawn from between the levers
a® and the circuit therethrough 1s broken.

' Therefore if any door of the system be open

or if the safety-switch on the car be open no
current can flow through this eirecuit. Com-
mencing at point a* a shunt-circuit is estab-
lished therefrom through wire a®, post a®, le-
ver % point F7, wire a* to the post a’ of mag-
net-switeh F’ through its lever K5, contact B,
wire a?! to post a’of magnet-switch F?, its le-
ver I to post F%. The purpose and function

of this shunt-circuit will be explained more

fully hereinafter. The pointsc' ¢®are bridged
by means of an auxiliary switch when the
main switch device G*isopen. (See Ifig. 6.)

From the foregoing it will be seen that
pushing the button C will close a circuit, in-
cluding magnet I, of magnet-switch F, there-

| by effecting an energization of sald magnet.

Now suppose instead of pushing button C
the button D on thecaris pushed. Thereupon
the following circuit is established: from
main or wall switch W to wire ¢?, Figs. 1 and 2,
as above deseribed,wire ¢’, F'ig. 2, push-button
D, wire ¢%, wire ¢t, and thence on, as above
described, through wire ®, Fig. 1, magnet F*,
wire ¢, through all the door-switches E K
E?; the safety-switch B® on the car, wire a"
to the main return-wire 6°. Thus 1t will be

seen that whether push-button C at the land-

ing is manipulated or the push-button D on
the car corresponding thereto the magnet-
switch F will be actunated. Similarly suppose
the push-button C*to be manipulated.. There-

upon the following circuit will be closed:

3

The cireuit through wire o'’
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from main wall-switeh W, Fig. 1, as above

explained, to wire ¢3, (see Fig. 2,) through

push-button C?, wire ¢', wire ¢®, magnet I'',
wire¢’, wire a!®, and on, as before, through the
door-switches K E’ E?, the safety-car switch

If instead of push-button C° suppose
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the corresponding push-button D* on the car | lenoid J? wire ¢% points ¢* and ¢’

to be manipulated, thereupon the following
circuit will be established: from the wall-
switch to wire ¢?, wire ¢°, push-button D? on
the car, wire ¢!f t0 wire ¢’, and thence on, as
before de%embed through wire ¢85, magnet FU
to wire o', and thence after passing thlourrh
the door-switeh and the bafety-smtch on the
car to the main return-wire 4%, as before de-
seribed. In the same manner the circuits
controlled by any other fleor or landing push-
button or its corresponding car-button can be
traced, and 1t will be found that when any
floor-button or its corresponding car-button
Is mantpulated a circuit is completed which
includes the corresponding magnet-switch If

| Z T

The energization of magnet F* causes the
armature-lever I to rock into contact with
point F°, thereby completing the shunt-eir-
cult from the wall-switch, and which includes

wire a to said point IS through wire d to

contact-point d'. Similarly the rocking of
the armature-lever I of any other magnet-
switch closes a cireuit to one or the other of
the contact-points d* d?, as the case may be,

the contact-points I'® being respectively con-

nected to said contacis d? d® through wires d
d’. Thus whenever any one of the floor or
landing push-buttons or the corresponding
car push-button is manipulated the corre-
sponding magnet-switch If ' F*® is actuated

to complete a cirecuit to one or the other of

the contact-points d', d? or ¢°. The contact-
points d' d* d° are coOperatively arranged to
be placed in communication with the con-
tacts ¢ ¢’ b 6'. InFig. 4is shown aconstrue-
tion for completing the communication be-
tween contact d’ and strip . It will be ob-
servea that as many points d’ d? d® and levers
K® are employed as there are floors or land-
ings for the car. One set of contact-strips a
a' or b b" are employed for the up movement
of the car and the other set are employed for
the down movement of the car.

I will now trace the circuit from point ',
reference being had to Figs. 1 and 4, it being
understood that a similar arrangement is em-
ployed in connection with each of the other
contacts d* d%. Supposing the lever I8 is in
position to contact with strip 6, then the
circuit is completed from point d’, through
point K°, strip b, wire f, point A', wire /%,
electric-switch device J*, wire A%, the coils of
solenoid H, wire &3, wire e* to the wall-switch
W. Thecompletion of thiscircuit energizes
the solenoid H, and hence causes the closing
of main motor-switch & and also the switch
G*. The closing of these switches completes

the circuit thr ouﬂ‘h the motor-field, also a ¢ir-

cult which 1[1(31[1(1% the auxiliary %hlmt field-
windings, and also the motor armature-cir-
cuits. Th ese various circuits will now be
traced. From the wall-switech W, through

- wire ¢?, point ¢!, switch-arm £, wire €° to rhe-

ostat-arm J*. At this point the current di-

vides, one part passing through wire €° so- | posite the corresponding

‘desired direction.

Tl T
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these
points beling brideged . by the actuation of
the automatic switeh J%, to wire €% arm f’
of switch G*, and wire ¢'! to the wall-switch
W. Another portion of the current passes
through arm J7, rheostat J¢, wire ¢, the field-
windings 613, wire ¢'¢, brake-solenoid J°, wire
e to arm f', and thence to the wall-switeh
W, and the third portion passes from arm J°,

| rheostat J, wire e, point g, wire ¢’, point ¢,

arm f?, wire ¢°, commutator J?, armature J,
wire ¢+, point gﬁ, wire ¢¢ point g% arm f°,
point g8, wire ¢°, field-winding ¢, wire ¢,
field-winding ¢g'* to wire e'4, solenoid J2, and
thence onto the wall-switch W, as before ex-
plained. 'T'he completion of bhese circuits
starts up the motor and moves the car in the
The energization of the
solenoid J” by the completion of the circuit
therethrough, as aboveexplained, causes arm
J7 to rock against the action of spring J¥,
thereby causing satd arm to move over the
rheostats J° J% The result of this is to grad-
nally increase the current passing through
the motor-armature and to correspondingly
decrease the current passing through the field,
thus attaining an increasing speed of travel
of the car. The starting up of the motor also
sets in rotation the insulation-disk ICY carry-
ing the contact-segments a a’ 0 0', and in a
direction corresponding to the direction of
travel of the car as determined by the posi-
tion of the car when the push-button is ma-
nipualated. The rotative movement of this
disk canses the contact-point d’ to be eventu-
ally brought into contact with strip 6'. This
oceurs when the car approaches the landing at
whichitistostop. Whenthiscontactismade,
the circuit through strip b, wire h, and on, as
above described, is broken and the following
cireuit is completed: from point d' to strip o/,
wire e,point ¢',wire e®,solenoid H,and on to the
wall-switeh, as above described. The com-
pletion of thiscircuit and the breaking of cir-
cuit between point d' and strip b6 cuts the
switeh J* out of circuit, thereby breaking the
circuit of solennid J’, thereby causing the
rheostat-arm J* to return to its normal or re-
tracted position, which movement of said arm
controlling the rheostats J° J' decreases the
armature-carrent and increases the field-cur-

rent, thereby slowing down thecar, and when

the car arrives at the desired landing or stop-
ping-point the projection K of lever K2 cor-
responding to such floor will attain that point
of the periphery of cam-disk I{' at which is
located the recess K and the said projection
will drop 1into said recess, thereby breaking
the circuit between point d' and the strip or
segment ', thereby ecausing the motor-
switches G G to return to their normal posi-
tions,thereby breaking the motor-circuits and
arrestmﬂ the motor.

It will be understood that the recess K in
the periphery of cam-disk K7 arrives opposite
any one of the levers K° when the car is op-
floor and that said
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recess is so relatively arranged that when the
projection K1 of one lever drops into said re-
cess—that is, when the car 1s at one stopping-
place—the other levers K®*are held up to cause
their contact-points K? to contact with their
codperating segments or strips @ a’ b', as the
case may be, so that the apparatus is in con-
dition to be again set in motion when another

push-button at some other ficor or a corre-

sponding button on the car 1s manipulated.
It will be observed, however, that only two
switeh-actuating solenoids H H' are employed,
one effecting an actuation of switches G and
G2 and the other effecting an actuation of
switches G’ and G2, the switeh G* being acbu-
ated coincidently with the actuation of either
switches G or G'. _

Now suppose the push-button C*or its cor:
responding car-button D* to be manipulated.
The corresponding magnet-switeh F* will be
thereby caused to operate as above explained,
thus completing the cirenit of solenoid H'
when the relative position of contact device
K is that shown in the drawings, and hence
actuating switches G' G The actuation of
these switches effects a reversal of the cur-
rent through the motor-armature, thereby
causing the car to move in the opposite direc-
tion to that above described. In other re-
spects the operation is the same as that above
deseribed, the car starting up and having 1ts
speed accelerated until it approaches the par-
ticular predetermined landing at which 1t 1s
to stop, and then the motor 18 automatically
slowed down and the motor-circuit is finally
broken when the car reaches its stopping-
point. ' '

It is above explained that when neither
of the switches G G' is snapped in—that 1s,
when they are’in their normal retracted posi-
tion-——an auxiliary switeh actuated thereby
operates to close the circuit between points
¢’ ¢?, which are included in the circuit of all
the landing push-buttons throughout the sys-
tem. When,however, either of the switches
G G'is actuated, thereby in either case, as eX-
plained, actuating switeh G?, this circuib is
broken between the points ¢’ ¢?, (see Fig. 6,)
and as the circuits of the various magnet-
switehes are completed through these points
by breaking this circuit between points ¢’ ¢
the particular magnet-switch which 1s actu-
ated by pushing a button would be broken,
thereby breaking the circuit which controls
the motor-switeh actuating solenoids H H'.
To avoid this, I arrange another circuit
adapted to be closed through contact-points
< and & when the switeh G? is actuated by
means of said auxiliary switeh. This com-
pletes the following circuit: from main wall-
switech W through wire a®, point a*, wire ¢,

point ¢/, point k, wire k', post F8 and since

ander the previous conditions, as above ex-
plained, the magnet-switch has been actuated
by the manipulation of a push-button the le-
ver F3 has been rocked to cause pointm, whieh

is insulated from lever K3, to contact with | traced,

' the car to correspond to each floor.

5

said post FS, and hence said auxiliary eircuit

is completed from said lever throngh wire a’,
wire ¢8, and on through magunet F*, as above
explained. The several posts '8 are in elec-
trical connection with each other, and hence
whichever magnet-switch has been operated

70

will remain in the operative relation in which

it is put when a push-button has been ma-
nipulated, notwithstanding the fact that the
push-button circuits have been broken and
all the push-buttons are inoperative. The
practical and advantageous effect of this ar-
rangement i8 to prevent any action taking
place when any other push-button is manipu-
lated while the car is in motion through the
manipulation of a particular button.

From the foregoing description it will be

seen that a push-button is arranged at each

landing and a push-button 1s arranged on
Each
floor push-button and 1ts corresponding car-
button controls a circuit which includes a
magnet-switch. Hach magnet -switch con-
trols a circuit which ineludes one or the other
of two solenoids. Each solenoid-eireuit in-
cludes a contact-making arrangement adapt-
ed to be broken automatically when the car
has reached the particular floor correspond-
ing to the button which has been manipu-
lated and also adapted to automatically ef-
fect a slowing down of the motor as the car
approaches the landing at which 1t 18 to stop.
Each solenoid actuates sets of switches
through which the motor-circults are con-
trolled. It will also be seen that the push-
button cireuits are all inoperative if any
shaft or well-door is open and that all the
push-buttons are inoperative when the car 18
in motion. S
I have referred to the fact that both sets of
switches G G' ecannot be actnated at the same
time. It will be observed that two solenoids
H II' are employed for actuating these
switches, the solencid X actuating switch G
and the solenoid H' actuating switeh G
Now in order that both switches G G' may
not be actuated at the same time I provide
means whereby-it is impo3sible to simulta-
neously energize the coils of both solenoids
H H'.  This is the special function and pur-
pose of the shunt-circalt which includes wire
a’. By tracing this circuit it will be seen to
extend to post af, lever F?, point F', wire a*,
post af of magnet-switeh F', 1ts lever F3, point
F7. wire a?, post a® of magnet-switch B2, its
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lever F, point F'—that is, supposing that all

the magnet-switches are inoperative or out
of action. Now the ecircuits for energizing
the solenoids H H' are completed by actuab-
ing a magnet-switch so that a lever I° may
contact with point K%, the several points K
being wired to points d' d* d° as shown.
Now suppose magnet-switch I to be actu-
ated, thereby rocking lever K, to complete
o solenoid-cireuit to d’, the rocking of sald
lover effects a break in the circuit above
which includes point E? and the le-

125

130




i0

15

20

30

35

40

45

50

55

€o

6

ot

J

&

vers I of the other magnet-switches. There-
fore only that solenoid H or IT' which is fed

or energized through the circuit which in-

cludes point d’ will be energized, all the other
solenoid-circuits being automatically cut out
or broken by the actuation of one motor-mag-
net lever.

EFrom the foregoing description it will be
seenthat I provideasimple and efficient push-
button system for controlling the movements
of the car as to destination from any landing
or from the car. |

I do not desire to include herein claims of
sufficient scope to cover mechanical devices
or appliances for controlling the speed of en-
gines, as my invention resides in an electrical
hoisting mechanism with electrical devices

for controlling the direction and speed there- |

of; nor do I eclaim specifically a hand - con-
trolled cut-out switeh in the motor-cireuit
with mechanism connected thereto and oper-

ated by the movement of the motor for auto- |

matically breaking the main cireuit; nor do
I claim specifically the nse of push-buttons
at each floor for effecting the electrical con-

trol of the car-hoisting mechanism; nor do |

I claim, broadly, the idea of rendering inop-
erative, when the motor is in operation, the
electrically-controlled means which set the
motor in operation.

Having now set forth the object and nature
of my invention and a construction embody-
ing the principles thereof, what I claim asnew
and useful and of my own invention, and de-
sire to secure by Letters Patent, is—

1. Inan electric elevator, a hoisting-motor,
circuits for said motor, an electrically-oper-
ated main switch, means for controlling the
same including a series of push-buttons, one
arranged at each floor or landing, and a cor-
responding series of push-buttons arranged
on the car and each push-button adapted to
close the circuit of said switeh - operating
means, and an auxiliary switch actuated co-
incidently with the main switch for breaking
all the push-button ecireuits as the motor-cir-
cuit is completed, as and for the purpose set
forth. |

2. Inan electric elevator, a hoisting-motor,
circuits therefor, an electrically - operated
main switch, means for controlling the same
including a series of push-buttons, one ar-
ranged at each floor or landing, a correspond-
Ing series of push-buttons arranged on the
car, each push-button adapted to close the
circuit of said switch-operating means, and
circuit-closure devices also arranged in said
eircuit and adapted to be opened and closed
by the opening and closing of the elevator-
shaft or well-door, and an auxiliary switch
actuated coincidently with the main switeh to
break the push-button circuit as long as the
motor-circuit remains closed, as and for the
purpose set forth. |

5. Inan electric elevator, a hoisting-motor, |

cireuits therefor, means for controlling
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] circuits, a magnet-switeh for controlling said

circult-controlling means, a push-button ar-
ranged on the car for controlling the circuit
of said magnet-switch, an auxiliary switch
actuated coincidently with the actuation of
sald circuit-controlling means for breaking
sald push-button circuit, and an auxiliary
energizing-circuit forsaid magnet-switch,and
means for closing said auxiliary cireait coin-

| cidently with the breaking of the push-but-

ton circuit, as and for the purpose set forth.
4. In an electric elevator, a hoisting-motor,

| circuits therefor, switches for controlling said

circuits, electrical devices for actuating said
switches, a series of push-buttons, one ar-
ranged at each floor or landing and each
adapted to close the circuit of said electrical
devices, an auxiliary switeh arranged in the
push-button circuits, and connections be-
tween said auxiliary switch and said main
switch whereby when the latter is operated
sald auxiliary switch is opened to break the
push-button circuits, as and for the purpose
set forth. |

o. In an electric elevator, a hoisting-motor,
circuits therefor, means for controlling said
circuits, a series of magnet-switches corre-
sponding in number to the various landings

at which the car is to stop, and each adapted
| when actuated to operate said eireuit-con-

trolling means, and a push-button arranged
at each landing for controlling the circuit of
its corresponding magnet-switch, an auxil-
iary switch arranged in the push-button cir-
cult, connections between the motor-circuit-
controlling means and said auxiliary switch,
whereby the actuation of the former opens
the latter, and an auxiliary energizing-cir-
cuit for said magnet-switches arranged to be
closed when the push-button cireuitisopened,
as and for the purpose set forth. |

6. In an electric elevator, a hoisting-motor,
circuits therefor, a series of magnet-switches

eorresponding to the various landings at

which the car is to stop, and each adapted
when actuated to effect the control of the
hoisting - motor circuits, a main circuit and
an auxtliary circuit for said magnet-switeh,
a switch for controlling said auxiliary eir-
cuit, means for closing said auxiliary-circuit
switch when said main cireuit is broken, and
a push-button arranged at each landing for
controlling the main eircuit of its correspond-
Ing magnet-switch, as and for the purpose set
forth.

7. In an electric elevator, a hoisting-motor,
circuits therefor, a series of magnet-switches
corresponding to the various landings at
which the car is to stop, each adapted when
actunated to effect the control of the hoisting-
motor ¢ircuits, a main cireuit and an auxil-
lary circuit for each magnet-switch, a switch
for controlling said auxiliary ecircuits, means
for closing said switch when said main eir-
cult is broken, and a series of push-buttons

said 1 on the car corresponding to the various mag-
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net-switches for controlling the main ¢ircuits
of said magnet-switches, as and for the pur-
pose set forth. - |

3. In an electric elevator, a hoisting-motor,
a series of magnet-switches, correspondingto
the various landings at which the caris to
stop, each adapted when actuated to effect
the control of the hoisting-motor cireuits, &

main and an auxiliary circuit for each mag-

net-switch, means for closing the auxiliary
cireunit when the main ecireuit is open, each
main cireuit indluding a push-button at the
landing corresponding to said magnet-switeh,
and an auxiliary energizing-circuit for said
magnet-switch, and means for closing said
auxiliary cireuit, as and for the purpose set
forth.

9. In an electric elevator, & hoisting-motor,
a series of magnet-switches, corresponding to
the various landings at which the car is to
stop, and each adapted when actnated to ef-
fact the control of the hoisting-motor circuits,
a main and an auxiliary circult for eacn mag-
net-switeh, each of said main eircuits includ-
ing a push-button arranged at the landing
corresponding to its own magnet-switeh, and
a4 closure device arranged in sald main mag-
net-switch eireuits at each landing, to be con-

troiled by the opening and closing of the ele-
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vaior-shaft or well - door, electrically - con-
trolied means for rendering all the push-but-
ton circuits inoperative while the motor-elir-
cuits are closed, an auxiliary energizing-cir-
cuit for said magnet-switehes, and means for
closing said auxiliary cireuit, as and for the
purpose set forth. |

10. In an electricelevator, a hoisting-motor,
a4 series of magnet-switches, corresponding to
the various landings at which the caris to
stop, and each adapted when actuated to ef-
fect the control of the hoisting-motor circults,
a main and an auxiliary circuit for each mag-
net - switch, each main cireuit including a
push-button on the car and a push-button at
the particular landing correspouding to sald
magnet-switch, and an auxiliary energlzing-
circuit for said magnet-switch, and means for
closing said auxiliary eireuit, as and for the
purpose set forth. '

11. Inanelectric elevator, a hoisting-motor,
2 magnet-switch for effecting the control of
the circuit of said motor, a main and an aux-
iliary circuit for said magnet-switeh, the main
circuit including a push-button, and means
actuated coincidently with the actuation of
the motor for breaking said push-button cir-
cuit, and an auxiliary energizing-circait for
said magnpet-switch, and means for closing
said auxiliary cireunit, as and for the purpose
set forth. |

12. In an electricelevator, a hoisting-motor,
a switch for controlling the circuits of said
motor, eleetrical devices for actuating said
switch, means arranged at each landing ior
completing the circuit of said electrical de-
vices, and an auxiliary switch actuated by

the operation of said switch for breaking said |

!

7

landing-circuits, as and for the purpose set
forth. |

13. In anelectric elevator, a hoisting-motor,
a switch for controlling the circnits of said
motor, electrical devices for actuating said

switch, magnet-switches for controlling the
cireuits of said electrical devices, said mag-

net-switches corresponding in nomber to the
various landings at which the car 1s to stop,
o main cireuit and an auxiliary circuit, means
whereby when said main cireuitis opened the
anxiliary cireuit is closed, and a push-button
arranged at each landing tor completing the
main eirenit of its corresponding magnet-
switeh, and electrically-controlled means for
rendering all the push-button circuits Insper-
ative while the car is in motion, as and for the
purpose set forth. |

14. In an electric elevator, a hoisting-motor,
2 switeh for controlling the eircufts of said
motor, electrical devices for actuating said
switeh, magnet - switches corresponding 1n
number to the various landings at which the
car is to stop, for controlling the ¢ircuits of
<aid electrical devices,a push-button arranged
at each landing, for completing the circuit ot
its corresponding magnet-switch, and means
actuated by said motor-switch for breaking
said push-button circuits, coincidently with
the completion of the motor-circuit, as and
for the purpose set forth.

15. In anelectricelevator, a hoisting-motor,
o switeh for controlling the cirenits of sald
motor, electrical devices for actuating said
switch, a magnet-switeh, corresponding to
oach landing at which the car is to stop, for
controlling the circuit of said electrical de-
vices, a circuit for each magnet-switeh, each
magnet-switch circuit including a push-but-
ton on the car and a push-buston at the floor
or landing corresponding to said magnet-
switeh, and an auxiliary switch actuated by

said motor-switeh for making or breaking all

of said push - button ecircuits, coineidently
with the breaking or making, respectively, of
the motor-circuit, as and for the purpose set
forth. | -

16. In an electric elevator, a hoisting-motor,
a switch for eontrolling the circuits of said
motor, electrical devices for actuating said
switeh, a series of magnet-switches, a main
circuit therefor controliable from the respec-

tive landings at which the car is to stop, for

controlling the circuits of sald electrical de-
vices, and an auxiliary energizing-circuit for
said magnet-switch, and means for closing
said auxiliary circuit, and means arranged In
the circuits of said electrical devices for au-
tomatically breaking said circuits when the
car arrives at the floor or landing correspond-
ing to the magnet-switch which is operated,
as and for the purpose set forth.

17. In an electric elevator, a hoisting-motor,

a2 switeh for controlling the circuits of said

motor, electrical devices for actuating said
switch, circuits for said electrical devices,

magnet-switches controllable from therespec-
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tive landings at which the car is to stop, for I iliary energizing-cireuit, as and for

completing the circuits of said electrical de-
vices, and an anxiliary energizing-circuit for
sald magnet-switch, and means for closing
sald auxiliary cireuit, means for opening said
landing-circuits when said auxiliary eircuait is
closed, and means arranged in the circuits of
sald electrical devices and actuated by the
hoisting - motor for automatically breaking
said circuits when the car arrives at the par-
ticular landing at which it is to stop, as and
for the purpose set forth.

15, Inanelectric elevator, a hoisting-motor,
a switch for controlling said motor, electrical
devices for actuating said switch, cireuits for
sald electrical devices includingan automatic
contact device, magnet-switches, main cir-
cults therefor controllable from the respective
floors or landings at which the ear is to stop
for completing the circuis of said electrical
devices to said automatic contact device, and
an auxiliary energizing-circuit for said mag-
net-switch, and means for closing said auxil-
lary cireuit, and means actuated by said mo-
tor tor operating said contact device, as and
for the purpose set forth.

19. Inan electric elevator, a hoisting-motor,
and means for controlling said motor, includ-
Ing a series of magnet-switches corresponding
to the various landings at which the ear is to
stop, each adapted to be controlled from its
corresponding landing, and means whereby
when one magnet-switch is actuated the land-
Ing - controlling circuits of all the magnet-
switches are broken, and an auxiliary ener-
gizing-cireuit forsaid magnet-switches adapt-
ed to be closed when said landing-cireuits are
broken, as and for the purpose set forth.

20. In an electric elevator, a hoisting-motor,
and means for controlling said motor, includ-
ing aseries of magnet-switches, a main circuit
for each magnet-switch, each of said main
circuits inclading a push-button on the car
and a push-button at the corresponding land-
Ing, means whereby when one magnet-switch
1s operated the main or push-button circunits
of all the magnet-switches are broken until
the cycle of operation set in motion by that
magunet - switech which has been operated is
completed, an auxiliary energizing-eirenit for
sald magnet-switches, a controlling-switeh for
sald auxiliary circuit, and means for closing
sald auxiliary-circuit switch when said push-
button circuits are broken, as and for the pur-
pose set forth.

21. Inanelectricelevator, a hoisting-motor,
means for controlling the eircuits of said mo-
tor, Including a series of magnet-switches, a
circuit for each magnet-switeh, each circuit
including a push-button on the car and a
push-button at the corresponding landing at
which the car is to stop, an auxiliary ener-
gizing-cireuit for said magnet-switches, and
means actuated coincidently with the com-

~ pletion of the motor-circuit for breakin g said

push-button cirenit and completing said aux-
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the pur-
pose set forth. -

2%. Inanelectricelevator, a hoisting-motor,
a switeh for completing the cireait of said mo-
tor, an auxiliary switch actuated by said mo-
tor-switch, means for contrelling said motor-
switch, including a series of magnet-switches
corresponding to the various landings at
which the car is to stop, a circuit for each

magnet-switen, including a push-button on

the car and a push-button at the correspond-
Ing landing, an auxiliary energizing-circuit
for sald magnet-switches, said auxiliary
switch adapted to control the push-button aud
auxiliary circeuits of said magnet-switches, as
aund for the purpose set forth.

23. Inanelectricelevator, a hoisting-motor,
means for controlling the ¢ircuits of said mo-
tor, including a series of magnet-switches, a
circait for each magnet-switch, each circuit
including a push-button, an auxiliary ener-
glzing-circuit for said .magnet-switches, said
auxiliary energizing-circuit including a clo-
sure device at each landing, adapted to be
opened and elosed by the opening and closing

- of the shaft or well door at that landing, and

means actuated coincidently with the com-
pletion of the motor-circuit, for breaking said
push-button eircunit and completing said aux-
iliary energizing-circuit, as and for the pur-
pose set forth.

24. Inanelectricelevator, ahoisting-motor,
a circuit therefor, make-and-break and direc-
tion-controlling switeches for said eircuit, said
make-and-break switch adapted to be actu-
ated when any one of the direction-control-
ling switches is actuated, and electrical
means for controlling said switches from any
landing or from the car, said electrical means
having a main ¢ircuit extending to the carand
to each landing, and an auxiliary circuit, and
means whereby when the former is opened the
latter is closed, as and for the purpose set

forth.
25. In anelectricelevator,a hoisting-motor,

- & circult therefor, & make-and-break and di-

rection-controliing switches for said circuit,
sald make-and-break switch adapted to be ac-
tuated when any one of the direction-con-
trolling switches is actuated, electrical de-
vices for controlling said switches, main and
auxiliary circuits for said electrical devices,
sald main circuits including a push-button
ou the car and a push-button at each floor or
landing, and means for breaking the push-
button circuits when the make-and-break
switeh 1s closed, as and for the purpose set
forth.

26. Inan electric elevator,a hoisting-motor,
a cireuit therefor, a make-and-break and di-
rection-controlling switches for said cireunit,
means whereby when either one of said di-
rection-controlling switches is actuated said
make-and-break switeh is also actuated, a
solenoid for actuating each direction-con-

s trolling switch, a cireuit for each solenoid,
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and electrical means, main and auxiliary cir- | of the motor when the car reaches any pre-

cuits therefor, the former including push- { determined landlng, as and for the purpose
butfons arranﬁ'ed at each landing, for con- | set forth. 70

trolling the cnemts of said qolenmds, and 32. In anelectricelevator, a hoisting-motor,

5 means For breaking the circuit of said elec- | a series of magnet-switehes, main and auxil-

tric means when the make-and-break switch | iary circuits for said switches, a push-button

18 closed, as and for the purpose set forth. | arranged at each landing, and a correspond-
27. Inanelectricelevator, a hoisting-motor, | ing push-button arranged on the car, each 73

a circuit therefor, a make-and-break and di- | push-button adapted when manipalated to

10 rection-controlling switches for said circuit, a | close the main circuit of a magnet-switeh,
solenoid for operating each direction-control- | ¢ircuits controlled by said magnet-switches,
ling switeh, and means whereby the comple- | means arranged in said circuits for control-
tion of the circuit of one solenoid prevents | ling the main motor-circuits, and means also 8o
the completion of the circuit of the other so- | arranged in said circuits for causing the mo-

15 lenoid, as and for the purpose set forth. tor to slow down as the car approaches any

28. Inanelectricelevator,a hoisting-motor, | predetermined floor, as and for the purpose -
a circult therefor, a make-and-break and two | set forth. |
sets of direction-controlling switches for said 33. Inanelectricelevator, a hoisting-motor, 85
circuit, a solenoid for operating each set of di- | a series of magnet-switches, main and auxil--

20 rection-controlling switches, electrical means | iary circuits for said magnet-switches, a push-
for controlling the cireuits of said solenoids | button arranged at each landing and a corre-
from each landing or from the car, and means | sponding push-button arranged on the car,
for breaking the circuit of said electrical | each push-button adapted when manipulated go
means when the make-and-break switech is | to close the main circuit of a magnet-switeh,

25 closed, as and for the purpose set forth. and electrically-controlled means for render-

29. Inanelectricelevator, a hoisting-motor, | ing all the push-button cireuits inoperative
a cireuit therefor, a make-and-break and in- | while the car is in motion, circuits controlled
dependent direction-controlling switches, a | by said magnet-switches, means arranged in 95
solenoid for operating each direction-control- | said cireuits for controlling fthe main motor-

30 ling switeh, circuits for said solenoids, con- | ¢ircuits, and means also arranged in said cir-
trolling devices for said circuits, ineluding a | cuits and operated by the motor for automat-
magnet - switch, a circuit for said magnet- | ically breaking said cirecuits when the car
switch, said eircuit including a push-button, | reaches a partwular predetermined landing, 100
and an auxiliary energizing-circuit for said | as and for the purpose set forth.

35 magnet-switch, and means for closing said 34. Inanelectric elevator, a hoisting-motor,
auxiliary circuit, as and for the purpose set | a series of maﬂ'net-smtehes, main and auxil-
forth. iary circuits forsaid magnet-switches, a push-

30. Inanelectric elevator, a hoisting-motor, | button arranged at each landing, and a cor- roj
a circenit therefor, a make-and-break and | responding push-button arranged on the car,

40 independent sets of direction - controlling | each push-button adapted when manipulated
switches forsaid circuit, a solenoid for operat- | to close the main circuit of a magnet-switch,
ing each set of direction-controlling switeches, | and electrically-controlled means for render-
means for controlling said solenoids, includ- | ing all the push-button circuits inoperative 110
ing a series of magnet-switches correspond- | while the car is in motion, a control-circuit

45 ing to the various landings at which the car | adapted to be closed when a magnet-switch
is to stop, and a push-button arranged at each | is operated, an antomatic switch arranged in
landing for controlling the corresponding [ said control-circuit, and devices controlled
magnet-switch, and an auxiliary energizing- | by said control-circuit for varying the speed 115
clrcmt forsaid magnet-switeh, and means fm:' of the motor, as and for the purpose set forth.

so closing said aumhary 01101111: as and for the 35. Inan electricelevator, a hoisting-motor,
purpose set forth. circuits therefor, a main switch for control-

31. Inanelectricelevator,ahoisting-motor, | ling said circuits, a rheostat for varying the
circuits therefor, a series of magnet-switches, | speed of said motor, devices for actuating said 120
a main and an auxiliary circuit for each of | rheostat, a circuit for said devices, means ac-

55 said magnet-switches, a switch for said aux- | tuated by the motor for breaking said circuit
iliary circuits, means for closing said switeh | in advance of the breaking of the main switch
when said main circuits are broken, a push- | asthe carapproachesany particular predeter-
button arranged at each landing and corre- | mined floor, and a push-button arranged at 125
sponding push-buttons on the car, each push- | each fioor for controlling the mobor-elremt as

6o button adapted to control the main circuit | and for the purpose set forth.
of a magnet-switeh, electrically-controlled 36. Inanelectricelevator, a hoisting-motor,
means for rendering all the push-button cir- | a rheostat for varying the speed of said motor,
cuits inoperative while the car is in motion, | a solenoid for actuating said rheostat, an au- r3o
circuits controlled by said magnet-switches, | tomatic switch for controlling the circuit of

65 means arranged in said circuits for control- | said solenoid, a circuit for said automatic
ling the motor-circuits, and means also ar- | switch, and means actuated by the motor for

ranged in said circuits for causing the arrest | breaking the circuit of said aufomatic switch
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as the car approaches a particular predeter- [ in the cireuit of said electrical devices and

mined landing, as and for the purpose set
forth.

37. Inanelectricelevator, aholisting-motor,
a rheostat for varying the speed of said motor,
a solenoid for actuating said rheostat, an an-

tomatic switch for controlling the circuit of |

said solenoid, a contact device arranged in the
circuit of said automatic switeh for making
and breaking said circuit, and means control-
lable from the car and from each floor or land-
ing for completing said circuit to said con-
tact device, as and for the purpose set forth.

38. Inanelectricelevator, a hoisting-motor,
a rheostat for varying the speed of the motor,
an automatic switeh for controlling said rheo-
stat, a contact device arranged in the circuit
of said automatie switch, and actuated by the
motor, for making and breaking said circuit,
and means controllable from the car and from
each landing for completing said circuit to
said contact device, as and for the purpose
set forth. |

- 39. Inanelectric elevator, a hoisting-motor,

a rheostat for varying the speed of the motor,
an antomatic switeh for controlling said rheo-
stat, a contact device arranged in the circuit
of said automatic switch, and actuated by the
motor, for making and breaking said circuit,
a series of magnet-switches, each when actu-
ated adapted to complete an operating-circuit
to said contact device, and means controlla-
ble from the car and from each landing for
actuating sald magnet-switches, as and for
the purpose set forth.
- 40. Inan electric elevator, a hoisting-motor,
a rheostat for varying the speed of the motor,
an automatic switch for controlling said rheo-
stat, a contact device arranged in the cireuit
of said automatic switch, and actuated by the
motor, for making and breaking said cirecuit,
a, series of magnet-switches corresponding to
the various landings at which the car is to
stop, each when actuated adapted to close an
operating-circuit to said contact device, & cir-
cuit for each magnet-switch, a push-button
on the car, and a push button at the corre-
sponding 1&ndim;,r, for completing said motor-
magnet; cu'cults, as and for the purpose set
forth.

41. In an electricelevator, a hoisting-motor,
a field-cireuit, and an armature-circuit there-
for, a rheostat for varying the current in said
circuits, an automatic switch for controlling
the circuit of sald rheostat, a contact device
actuated by the motor for making and break-
ing thecircuit of said antomaticswitch,where-
by as the motor starts up its speed is acceler-
ated, and as the car approaches its predeter-

mined stopping-point its speed is decreased,

and meanscontrollable from the various land-
ings for completing circuit to said contact de-
vice, as and for the purpose set forth.

42. Inanelectric elevator, a hoisting-motor,
a switch device for controlling the circuits of
said motor, electrical devices for actuating
said switch device, a contact device arranged

adapted to be actuated by the motor to make
and break said circuit, a series of magnet-
switches, each adapted to close a circuit to
said contact device, a main circuit for each
magnet-switch, each magnet-switch main eir-
cuit including a push-button on the car and
a push-button at a floor or landing at which
the car is to stop, and an auxiliary energizing-
circuit for said magnet-switehes, and means
whereby when the push-button circuit 1s

| broken said auxiliary eircuit 1s closed, as and

for the purpose set forth.

43. In an apparatus for controlling eleva-
tors, the combination with a motor for oper-
ating the car in -either direction, ot a floor-
controller, push-buttons controllmo' the floor-
controller, and means controlled by the flooxr-
controller for reducing the speed of-the motor
before it is stopped.

44. The combination of an elevator and a
motor therefor, of a mechanism including a
rotary disk driven in unison with the motor,
and lever, arms by which the electrical circuit
of the motor is kept closed by the arms con-
tacting with the disk, said circuit controlled
by said mechanism to arrest the motor and
cage when the latter has reached its destina-
tion.

45. The combination with an electric eleva-
tor or hoist, of mechanism actuated by the
movement of the hoist, and arranged to au-
tomatically cutinresistance soastoslowdown
the motor as the car or hoist nears the end of
its travel. |

46. In an electric hoist, a series of resist-
ances in the motor-¢circuit, a contact movable
over the resistances, and actuating connec-
tions between the contact and the hoisting-
drum, arranged to move the contact over the
resistances and to cut in resistance as the car
or hoist nears the end of its travel.

47. In an electric hoist, a reversing-con-

troller and a cut-out switeh included in the
circuit, and a mechanism connected with the
cut-out switch operated by the movement of
the hoist and arranged to automatically break
the main ecircuit when the car has reaehed
the limit of its travel.

48. In a hoisting mechanism, the comblna,-
tion of a car, mechamsm for moving said car,
means for stopping sald car at any prede—
termined intermediate landing in its travel,

‘and automatic means for changing the rate

of movement of the car as it approaches its
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predetermined stopping-point, as and for the

purpose set forth.

49. In a hoisting mechanism, the combina-
tion of a car, mechamsm for moving said car,
means for automatically stopping the car at
any predetermined landing or floor, and

means for reducing the rate of movement of
the car as it approaches the predefermined
landing or floor at which it is to stop, as and
for the purpose set forth.

o0. In a hoisting mechanism, the combina-
tion of a car, mechanism for moving said ecar,
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automatic means for changing the rate of
movement of the car from fast to slow as it
approaches certain predetermined landing-
points, and means for automatically stopping
the car when it arrives at the predetermined
stopping-point, as and for the purpose set
forth.

51. In a hoisting mechanism, the combina-
tion of a car, mechanism for moving the same,
and automatic means for changing the rate
of movement of the car from fast to slow as
it approaches certain predetermined landing
or stopping points, as and for the purpose set
forth.

52. The combination with a car, an electric

hoisting - motor and a circuit therefor, of
mechanism geared to and actuated by said
motor for automatically eutting in resistance
in the motor-circuit to slow down the motor
as the car approaches any predetermined
landing or stopping point, as and for the pur-
- pose set forth.

1L

53. In a hoisting apparatus, the combina-
tion with an electrie motor for operating the
carineitherdirection, of aswiteh device oper-
ating to control the motor-circuits and also

the particular floor or landing at which the

car is to stop, and means for controlling said
switch device, as and for the purpose set
forth.

54. In a hoisting apparatus, a hoisting-
motor, a combined motor and floor controller,
and means controllable from each floor or
landing at which the car is to stop for con-

30

trolling said controller, as and for the pur- 35

pose set forth.
In witness whereof I have hereunto set my

hand, this 17th day of November, 1899, in the
presence of the subscribing witnesses.

HAROLD ROWNTREE.

Wltnesses :
FRANK T. BROWN

S. K. DARBY.
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