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No. 772,086.

- UNITED STATES

Paﬁented October 11, 1904.

PATENT OFFICE.

EUGENE R. CARICHOFF, OF EAST ORANGE. NEW JERST
OTIS ELEVATOR COMPANY, OF EAST ORANGE, NEW, JERSEY, A COR-

PORATION OF NEW JERSEY.

ELECTRIC-ELEVATOR APPARATUS.

SPHECIFICATION forming part of Letters Patent No. (72,086, dated October 11, 1904.

Application filed July 29,1903, Serial No. 167,462, (No model,)

To all whom it may concern. -

Be it known that I, Evee~e R. CARICHOFF,
a citizen of the United States,and a resident of
Hast Orange, Issex county, New .J ersey, have
invented certain new and useful Improvements
1n KElectric-Elevator Apparatus, of which the
tollowing is a specification. |

Thisinvention relatesto elevator apparatus,
out more particularly to apparatus control-
ling electric elevators; but the invention is AP~
plicable to and may be used in other connec-
tions. .

The object of thig invention is to improve
upon apparatus ot the above class, to increase
the facility of handling it, and to simplify its
parts. |

|

My invention provides what might be called

a  semi-automatic” system of control, where-
by the operation of the motor may be reacily
controlled from the car positively and with
certainty.

Further objects of the invention will here-

mafterappear; and to these ends the invention

consists of apparatusforearrying outtheabove
objects embodying the features of construc-
tion, combinations of elements, and arrange-
ment of parts having the general mode of
operation substantially as set forth in this
specification and shown in the accompanying
drawings and specifically pointed out in the
claims. |

Referring to the drawings, Fioure 1 is a
front elevation, partly in section, of a switch
embodying a part of the invention. Kig. 2 1s
a vertical sectional side view of the switeh
Fig. 8 is a rear elevation of the switch, partly
in section. Fig. 4 is a diagrammatic repre-
sentation of circuits and apparatus for con-
trolling an elevator and connected to the de-
vice illustrated in Figs. 1, 2. and 3. Kig. 5
1s a diagrammatic representation of a modifi-
cation of the circuits and apparatus whereby
resistance 1s automatically inserted in the
brake-magnet circuit.

Like characters of reference indicate cor-
responcing parts in the different figures.

Referring to the drawings, Figs. 1, 2. and

'3 represent a switch adapted to be used upon

an elevator-car for controlling the apparatus.
It consists of a suitable casing A, shown in
this instance supported upon hollow columns
B, one of which is adapted to contain the
conducting-wires and the other of which con-

“tains a dash-pot for the switch, constructed

to operate as will be deseribed. Within the
casing A is suitably secured a base C, which
may be of slate or other suitable insulat-
ing material, upon which are mounted suit-
able fingers or brushes D, forming contacts
to which the several conducting-wires of the
apparatus are connected, as illustrated dia-
grammatically in Fig. 4. Mounted in a suit-
able bearing in the casing A is a shaft K, pro-
vided with a pinion F at one end, fast thereto
and arranged outside of the casing, while at
the other end an arm G is providec , tast upon
the shaft. A contact-segment H is shown
suitably connected to but insulated from the
arm (r, whereby circuits may be completed
between the contacts D as the contact-segment
H is moved about the shaft E as a center.
Means are provided for rotating the shaft E.
As shown, astud I is supported on the casing

A and a lever J is pivoted upon said stud I.

A toothed segment K ig also pivoted upon
satd stud I, and, as shown, meshes with the
pinion F.  Within the hub L of the lever .J
1s shown a suitable flat spring O, one end of

which is connected to the segment K. while

the other end is connected to the hub L of the
lever, so that the segment K is connected to
be operated by the lever through the spring.
The segment X is provided with a stop P,
against which the lever J abuts to positively
operate the segment in one direction—as, for
instance, when moving the switch to cause the
cartomovedown. When the lever.J is moved
in the other direction to send the car up, the
segment I is moved by means of the Spring
O. According to this construction the spring
O always tends to press the stop P against the
lever J, and means are provided for maintain-
ing said leverina central position, as by means
of the spring-pressed latch Q, provided with
a finger-piece R, said latch being adapted to

- enter a recess (), provided upon the casing A.
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two being shown.

As shown, the segment K is provided with an
arm S, connected by a link T with a rod U,
which extends downwardly through the hol-
low support B and is connected to operate the

‘piston V of the dash-pot. The dash-pot com-

prises a section of metal tubing W, aflixed to
a base-piece X. DBetween thesection of tub-

ing W and the walls of the support B 1s shown

a space for the circulation of the oil or other
fluid 1n the dash-pot.
the tubing W, as shown, is provided with a
ball-valve Y or other suitable valve and ports
7. which freely admit the oil when the piston
V is ascending, but which check the passage
of the oil when the piston is descending. As
shown, in one side of the tube W, forming the
dash-pot, are several openings, in this instance
One of these openings ¢ 1s
covered with a piece of metal 4, so that the
cavity formed acts as a by-pass for the oil,
thereby permitting the piston V to move freely
while passing this point. As shown, the up-
per opening ¢.in the tube W is not covered.
In the operation of the apparatus the move-
ment of the piston V is retarded at different
points in its downward passage. At Z' is

shown an adjustable port through which the

oil escapes when the piston V is descending
and the ball-valve Y is closed and by means
of which the retarding effect of the dash-pot
may be regulated. The rod U forms a guide
for aspiral spring ¢, which is arranged under
compression between an upper washer ¢, bear-
ing against the upper end f of the column b,
and a lower washer ¢, adapted to bear upon
a larger washer 4, which is supported by the
section of tube or dash-pot W. At the lower

“end of the rod U is a sleeve 2, connected to the

piston V. According to this construction 1t
will be seen that the spring ¢ acts as a center-
ing device and that the rod U, and consequently
the switch-segment I, cannot be moved from
the central position without compressing the
said spring'd. The flat clock-spring O in the
hub of the switch-handle should be stronger

“than the spiral spring ¢, for in the operation
-~ of the device the spring O compresses the

spring d and at the same time operates the
switch when the switch-handle J is moved in

one direction—as, for instance, in the up di-

rectlon. |

Referring then briefly to the operation of
the switch, it will be seen that as the handle
J is moved in onedirection—as, for instance,
in the down direction or to the right in Hig.
1—the segment K will be carried positively
to the right, because of thestop P, which bears
against the lever J, and the pinion K will be
rotated, thereby rotating the shaft I, which
causes rotation of the contact-segment H to

handle J is moved. The piston V will be

moved upwardly in the dash-pot freely, be-.

cause the bali-valve Y willopen. The spring
d will be compressed. This compression of

The lower portion of.

as a generator.

772,086

spring  will tend to bring the lever back to
its central position. The operator will hold
the lever J over until he desires to stop the
motor, when he will return it to its central po-
sition. When the lever J is moved in the

other direction, there will be no positive en-

oagement with the segment K, and the force
of the spring O is brought into play both to
compress the spring ¢ and to move the seg-

‘ment K to the left, thereby causing rotation

ot the contact-segment H to the left to coop-
erate with the contacts D at the left of the
switeh. - The piston V will be forced down-

ward in the dash-pot W, and 1ts movement.

will be retarded, so that although the lever J
may be moved rapidly to the left, Fig. 1, or
in the up direction there will not be a corre-

sponding rapid movement of tlie contact-plate.

H, for its operation is retarded through the
dash-pot, which is regulated by the adjustable
port Z', and by this means delicacy and cer-

tainty of operation are obtained. When the

piston V passes the openings @ and ¢ in the

dash-pot, it will have no retarding effect, and

so at these points the piston and the contact-
seoment H will move rapidly. "The operator
can bring the contact - segment back to 1its
central position positively by centering the
lever J.

In connection with the switch deseribed I

have diagrammatically illustrated circuits and

apparatus for operating an elevator, which
circuits and apparatus embody a magnet-con-
troller connected to be operated from the car.

Reterring to Fig. 4, 7 represents a suitable
electric motor which may be of any suitable
type, preferably a slow-speed motor with
strongly - compounded winding, the shunt-
field Z being connected directly across the
main lines / ¢ in parallel with the armature
and the series p connected in serles with the
armature. The car ¢ is represented diagram-
matically, and upon the armature-shatt » 1s
provided a suitable drum s, representing dia-
orammatically means for operating the car
by means of the rope #, shown broken away
for clearness of illustration. In thisinstance
the elevator to which this apparatus 1s con-
nected is of the type in which the load 1s lift-
ed by the motor 7, but descends by gravity
ander control of the same motor, which 1s re-
versed in direction and is driven by the car
_ The car therefore is under-
stood to be heavier even with minimum Joad
than its counterweight, if it has one.

A suitable brake-shoe % is shown 1n con-
nection with the apparatus and is connected
to be lifted by a brake-magnet whose wind-
ings are so connected with other devices that
the brake % may be either entirely lifted or
only partially lifted or *" eased.” _

Controlling devices for elevators 1n com-
mon use serve the purpose of protecting the
motor from excessive current in starting and

cnt-out resistance in such manner as to secure
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some degree of smoothness in stopping and
starting; but owing to the extremely variable
loads which 1t 1s necessary to handle and the
impossibility of smoothness in operation one
of the prime requirements ot controlling de-
vices 1s that of particular delicacy in opera-
tion. As hereinbefore stated, one of the ob-
jects of this invention is to obtain the delicacy
of operation required, and to this end the car-

switch described i1s shown operating in con-

junction, in Kig. 4, with a magnet-controller
for the motor, comprising a series of magnets

connected to control resistance for the motor

and also connected to control the brake-cir-
cuits, these magnets being so connected that
every function of the controller may be gov-
erned by the car-switch, thus giving the oper-
ator pertect control of both the motor and
the brake. In connection with this appara-
tus suitable means are provided both in the
switch and 1n the controller for automati
ally regulating the motor and brake circuits,

| gmrdmg. agalnst bad effects which might arise

should the operator be inexperienced or care-
less.

As stated, the operating -switch is shown
diagr ammatlcally upon the car ¢. 'Lhe con-
tact-segment H 1s shown 1n a central position,
with the contacts D at each side. Those on
the up side comprise contacts 6 1 2 34 5, and
those on the down side comprise contacts 6 A’
B’ ' 8345, Any suitable number of contacts

may be provided as desired, depending upon

In

the number of circuits to be controlled.
the actual operation of the switch the con-
tact-plate H is insulated from the arm which
carries it, but 1n the diagrammatic view of
Fig. 4, for convenience ot illustration, the
positive lead » is connected directly to the
pivotal shaft of the switch, but in the actual

operation of the device the positive lead 1s-

placed 1n electrical connection with the seg-
ment H, as shown in Fig. 1, by additional
contacts 50 and 51. The magnets 1* 2% 3* 4*
5% 6", provided with the cores w and insulated
contact-pieces «, control the operation of the
The magnets referred
to are connected to the switch on the car
through a flexible cable.

At 38 isshownaswitch the purpose of which
1s to connect the positive main through the
conductor » to the car-switch, thus making it
operative as 1t does when 38 is moved upward,
or else to a similar switch v, preferably placed
on or near the motor-controller, thus making
y operative as 1t does when 38 is moved down-
ward. This switch v has a contact-segment
H* and contact-pieces 6, 1', 2/, and 3’ on the
up side and contact-pieces 6', A®, B? and 3’ on
the down side. These parts correspond to
similar parts of the car-switch, and as their
function 1s the same i1t will not be necessary
to describe them further. This switch, if
desired, may be the counterpart of the car-

switch. .

G- .

3

'BV the operation of the controlling-mag--

nets 1* to 6° resistances R’, R°, R*, R>, R" R7
R®, R’, and R"™ are contr olled and also con-
tacts R” R, and 25. -

The bmke magnet z comprises the main
winding 20 and the auxiliary winding 21.

A magnet 7, connected in the main circuit, is
provided with a core 9 and contact 10 and is
connected to control the contacts 11. Another
magnet 8, connected in a shunt across the
br uSheS oi the motor, is provided with a core

12 and contact 13 and is connected to control
contacts 14 and 15. '

22 represents a resistance connected to be
included in a short circuit around the arma-
ture of the motor when the car reaches the

lower limit of its travel, and when the car

reaches the upper limit of its travel a switch

923 1s adapted to be opened to break the cir-

cuit of the motor. -
With the parts in the position shown in Fig.

4 the contact « of magnet 1* 1s shown bridg-
ing contacts R, which completes a short cir-

cult around the armature through a portion
of the resistances referred to—namely, R*—
and through theseries field p. Thefirst move-
ment of lever J of the car-switch to either the
right or left will close a circuit at contact 6
from the positive main, conductors » and 80,
through magnet 6, tothenegativemain. This
will cause 6* to become energized, and 1t will
draw up its core w and cause its contact « to
bridee the resistance R’ instead of resistance
R’. as shown in the drawings. If the opera-
tor wishes the car to go up, he will move the
lever J to the left, Fig. 4, and the next cir-

“euit to become closed will be that through
magnet 1* by connecting conductor # to con-

ductor 81 at contact 1. When controlling-
magnet 1* is energized, lifting its core 10, the
upper contacts R’ are bridged, and the circuit
of the motor 1s completed trom the positive
main o, through magnet 7 and resistances R”
R? R* R’ R, the motor-armature, and series
field, to the negative main. A contact 25 1is
also included in circuit, which includes the
auxiliary brake-magnet coll 21 1n eircuit by
means of wires 26, thereby partially lifting
or easing the brake. Magnet 8 i1salso thrown
across the brushes of the motor, for when the
contact 2 of magnet 1* 1s down the magnet 8
is short-circuited. Resistance R* is prefer-
ably very high, so that the motor is not started
when magnet 1% 1s energized. When the con-
trolling-magnet 2*1s energized by moving seg-
ment H of the car-switch up to contact 2, it
will be seen that resistance R*is short-cir-
cuited, and at the same time a contact 28 is
included in circuit for completing the cir-
cult of the main brake-coll 20 through wires
30 and 26. Since the magnet 7 was included
in circuit when contacts R" were bridged, it

will be seen that a complete circuit is made
through the main coil of the brake-magnet,
because confacts 11 are bridged if there 1s any
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current flowing through the motor—armatnre
When magnets 3% 4% and 5" are energized,
resistances R3 R, and R® are short - c1rcL11ted
The extreme posmon of the car-switch will
allow the contact-segment H to run off from
the contact 6. The circuitthrough 6* will be

‘broken and 1its contact z will drop, thus short-

circulting the resistance R’. Thus step by
step the resistance will be removed from the
armature-circuit. The object of having mag-
net 6 operate as described is to t)revent a
complete armature short circuit in the event
of all the magnets being suddenly desnergized,
and thus dr opping their cores. It will be
seen that magnet 7 in the main circuit acts as
a safety device for the brake, controlling the
circult of the brake, for should the current in

the motor-armature be interrupted the cur-
rent 1n this magnet would cease and the brake |

would be apphed When magnet 8 is ener-
gized, contacts 15 15 are brldﬂ'ed and a sep-
arate mrcmt 1s completed by means of wire
35 to the magnet 1°. When magnet 8 is de-

energized, a circuit 1s completed, throu'gh con-

tacts 14 14, as shown in the position of the
parts in Kig. 4, from the car-switch, by means
of wire 36. to the main coil of the brake-maO—
net. \Ja@net 8. comprises a shunt-coil con-
nected, as described, acrossthe brushes of the
motor and is mamtamed energized as long as
there 1s a moderate degree of potentla,l n the
armature-circuit. ThIS arrangement prevents
the main current from being cut off while the
armature 1s revolving rapldly and guards
against an armatare short circuit while the
car 1S going up.

At 50 a centrifugal governor is shown con-
trolling contacts in the circuit of the main
coil 20 of the -brake-magnet z. If it is de-
sired to use this arrangement, the oovernor
may be connected, by any suitable means, to
some moving part ot the elemtor mechamsm

so that upon ah undue increase of speed it |
~will act to partially apply the brake.

In the description of the operation of the
car-switch it will be understood that the op-
eration 1s the same for the switch 7, which
latter switch is mainly used for testing. The
small switch 38, as already described, is ar-
ranged to sw 1tch the current either to the car
or to-the testing-switch, as desired.

The operation of the apparatus from the
car-switch may be described as follows: When
in the central position, the handle J is locked
and all the magnets are deénergized, as shown
in Fig. 4. Let it be assumed that it is de-
sirous to move the car upward. On the first
movement of the handle J for up-circuit is
completed through contact 6 on the up side
of the switch, and magnet 6% 1s energized
through wire 80 thereby putting in all the re-
sistance in the up-circuit. Upon further

movement of the switch-handle contact 1 is
included in circuit and magnet 1* is energized
through wire 81, thereby completmfr the

772,086

' main circuit to the motor a,nd partially lifting

the brake. As stated, the resistance of R? is

so great that the car does not start up. Fur-

ther movement of the switch-handle J ener-
g1zes magnet 2% through wire 82, thereby
short- circuiting IGSIStance R* and completmo‘

the circuit of the mailn coil of the brake-mag-

net, which completely lifts the brake. The car
now starts up slowly. To make a stop from

this low speed, the handle J is tumed baclk

just far enough to deénergize magnet 2% where
the handle is held until “the car stops. The
handle J is then returned to the center. Hav-
ing started the car up at a slow speed. the
handle J may be so advanced as to energize
magnets 3%, 4%, and 5" in succession throuo*h
wires 83, 84, and 85, and then contact-seg-
ment H 1s moved out of contact with contact
6, thereby deénergizing magnet 6* and short-
circulting resistance R‘ thus removing all of
the resistance from the up-circuit. It wﬂl be
seen that the speed of the motor is increased
as each magnet operates until full speed is
reached. To slow up trom full speed, the
nandle J of the switch is returned toward con-

| tact 2 and held until the desired. speed is ob-

tained. To stop short from full speed, the
handle J is returned to the center, and when
this is done all the magnets excep tlncr 1*are de-
energized. Macrnet 1° remains enerﬂ'lzed be-
cause 1ts circuit 1s maintained completed
through contacts 15 and wire 35, controlled
0\ magnet 8. Under this condltmn of eircuits
the motor continues to receive current from
the line through all of the resistances of the
up-circuit excepting resistance R’, short-cir-
cuited by magnet 6"
culit, 1t will be seen, has been opened by the
deenermzmw of magnet 2%, and the brake is
therefore apphed with some force, though not
to 1ts tull power, and the speed of the car 1s
gracdually checked The counter electromo-
tive force of the armature causes current to
pass through magnet 8, thereby maintaining

it enercrlzed untﬂ the armature speed has been_.

G'r'ea,tly reduced. When the speed of the ar-

The main brake-cir-
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ergized, thereby deenermzmw magnet 1%
which then operates to break the maln lme,
applying the brake with full power. By this
very simple arrangement of circuits and ap-
paratus the danwer of a sudden stop on the
up-trip is entnely avoided. When the car
reaches the upper end of its travel, it will open
the switch 23, thus cutting off the current
from the Whole system, applymo* the brake,
and stopping the car. The first movement of
the switch-handle J in the downward direc-
tion connects contact 6 at the down side of
the switch into circuit, which energizes mag-
net 6%, thereby short- ClI'CL'lltlIlU‘ resistance R6
and thus all of the resistance in the down-cir-
cult 1s removed therefrom. In the further
movement of the switch contact A’ is included
In circuit, thereby completing the circuit of

IL5

120

I2§

130




10

15

20

25

30

35

40

45

55

6o

‘het 8.

772,086 | >

the auxiliary winding of the brake-magnet =
through wire 40, which eases the brake and
permits a very slow motion of the armature,
the motor acting as a generator and being

driven by the weight of the car and the load.

When contact B’ 1s included in circult, a eir-
cuit 1s completed thiough the main coil of
the brake- magnet by wire 36 and contacts
14, which are bridged by contact 13 ot nag-
Magnet 8 in this instance is short
circuited by contact 2 of magnet 1°. The
brake is therefore lifted, and the car now starts
down slowly, the series field being the only
resistance in the armature-cireuit of the motor.
Further movement of the switch - handle J

-completes the circuits of magnets 3%, 4", and

5" through wires 83, 84, and 35, thus includ-
ing resistances R, R’, and R®in the armature-
circuit. When the contact-plate H is moved
clear of contact 6, magnet 6* is dednergized,
thereby including resistance R’ in circuit, so
that all of the resistance is oraclually included
in the armature-circuit, which permits an in-
creased speed of the armature, the motor act-
Ing as a generator. The handle J may be
moved rapidly to full-speed position and may

be returned rapidly to a partially-reduced-

speed position; but the movement of contact- .

plate H is retarded by the action of the dash-
pot, as hereinbefore described in connection
with the switch. When the contact-arm 45
of the down-limit resistance 22 is actuated by
the movement of the car as it reaches the down
limit of its travel, a short circuit is completed
about the motor through the resistance 929
and the series field, which brings the motor
to a stop.

- In some instances it may be desirable to use
auxiliary limits arranged to break the circuit
of magnet 2% and thereby partially apply the
brake and insert resistance in the armature-
circultt. In TFig. 4 an auxiliary limit-switch
95 1s shown in the circuit of magnet 2%, which
may be arranged to be operated by the move-
ment of the car. |

- Sometimesit may be desirable to use but one:

winding on the brake-magnet and to obtain
the effects desired by the insertion of resist-
ance 1n the magnet-circuit. This arrange-
ment will accomplish the same results as here-
inbefore described and requires but a slight
change in the diagram of circuits. Fig. 5
shows this modification. In this case when
the operator starts the car up and causes the
magnet 1* to be raised the circuit through the
brake-magnet 20 will be closed through the
resistance 70 and the brake partly released.
When magnet 2* is raised, this resistance 70
will be short-circuited and the brake fully re-
leased. When the operator turns the cap-
switch for the downward travel of the car, the
brake will be partly released when the con-
tact-segment H is brought in contact with the
contact A’, for a circuit will then be estal-
lished through the resistance 71 and the brake-

magnet 20, and the brake will be fully re-

leased when contact-segment H touches con-
tact B, for then the resistance 71 will be short-
circuited. In either of these cases the effect
on the brake will be the opposite when the
car-switch is brought back toward the center—
that is, the brake will first be applied lightly
and then with fnll power as resistance is
thrown into the circuit of its magnet, and then
the cireuit is broken. The oovernor 50 in this

case may be arranged to normally short-cir-
cult a resistance 72 and to throw this resist-

ance 72 into the brake-maenet circuit when-
ever the car speed becomes excessive when
running down.  Of course it may be arranged
to act in the same way on thelup motion, if
desired.

The objects and advantages of the intermit-
tent dash-pot, already described, may be
brifly set forth as follows: When the operator
starts the car up, it is desired to energize the
magnets 6% 1% and 2* promptly. First 6"
puts all the resistance in the armature-cireuit.
Then 1* closes the armature-circuit and eases
the brake; but the car will not start until the
large resistance R*is cut out of the circuit by
2%, Do in order to insure a prompt start it is
cesirable to make these three steps quickly.
The result is produced by the cut-out or by-
bass, as already described. When the car is
running down at full speed and the car-switch
18 1n the full down position, the piston V is at
the upper part of the dash-pot by the opening
¢. Do when the operator desires to stop the
car the first few steps for slowing down may
be made quickly, as the dash-pot has no re-

¥

tarding ef

be made slowly under the action of the dash-
pot, so that it will be impossible for the op-
erator to make a sudden and disagreeable stop.

Obviously some features of this invention
may be used without others, and the invention
may be embodied in widely-varying forms.

Therefore, without limiting myself to the
construction shown and described or ecnumer-
ating equivalents, I claim, and desire to secure
by Letters Patent, the following:

1. In an electric switch, the combination

with an operating-handle and a contact con-

nected to be operated thereby, of a dash-pot

constructed to operate with varying degrees

of retardation in the movement of the switch,
and opposing springs of different strengths
connected to control the operation of the con-
tact, the stronger spring being connected to
actuate the contact in one direction, and the
weaker spring acting as a centering device.

2. In an electri¢ switch, the combination
with the operating-handle, of a contact con-
nectec to be moved by said handle positively
in one direction, & spring interposed between
sald handle and the contact whereby the con-
tact is moved in the other direction by means

of aspring, and a dash-pot connected to retard

ect until 1ts piston V has passed the
opening ¢; but the rest of the operation will
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the movement of said contact under the In-
fluence of the spring and constructed to oper-
ate with varying force at different points In
the movement of said contact.

3. In an electric switch, the combination
with the operating-handle, of a contact con-
nected to be moved by said handle positively
in one direction, a spring interposed between
said handle and the contact whereby the con-
tact is moved in the other direction by means
of a spring, adash-pot connected to retard the
movement of said contact under the infiuence
of the spring and constructed to operate with

varying force at different points in the move-.

ment of said contact, and another Spring
weaker than said first- named spring acting 1n

“opposition thereto tending to return the

switch-contact to the central position.

4. In an electric switch, the combination of
a switch-operating lever, “Lseﬂ‘ment connected
to be positively operated by said lever i in one
direction, and a spring connection between the
lever and segment for operating the segment
in the other direction, a contact-arm connect-
ed to be operated by said segment, a dash-pot

“having a piston and rod connected to the seg-
- ment, “and a spring operating in conjunction

- 39
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with the dash-pot and acting as a centering
device for the switch.

5. In an electric switch, th ecombmatlon of
a switch-operatinglever, aseﬁment connected
to be positively opemted by smd lever 1n one
direction, and a spring connection between the
lever and segment for operating the segment
in the other dlrectlon a contact-arm connect-
ed to be operated by sald segment, a dash-pot
having a piston and rod connected to the seg-
ment, passage-ways adapted to vary the re-
sistance of the dash-pot in different points in
the movement of the piston, and a spring op-
erating in conjunction with the dash-pot and
acting as a centering device.

6. In electric-elevator-controlling appara-
tus, the combination with the car -’Lnd motor,
of controlling-circuits and devlces therefor, a
switch on the car connected in said circuits,
and means operating in connection with qzud
switch and constructed to produce varying re-
tardation of the switch at di
the operation of said switch.

. In electric-elevator-controlling appara-
tus, the combmatmn with the car and motor,
of contmlhno _circuits and devices therefor, a
switeh on the car connected in said circuits,
and a retarding device for sauﬂ switch con-
structed to operate with varying force at dif-

ferent points in the movement 01' sald switch. -

8. In electric-elevator-controlling appara-
tus, the combination with the car and motor,
of controllmﬂ _circuits and devices theretfor, a
switch on the car connected in said circuits, :«,md
a dash-pot connected to said switch and con-
structed with passages so arranged as to pro-
duce varying retardation of the switch at dif-

Terent points 1n.

772,086

9. In controlling. apparatus for elevators,

the combination with the car and motor, of.
controlling-circuits and devices, a main mag-

net and contacts for closing the main circuit,

a magnet connected 1n a shunt-cireuit across

the b1 ushes of the armature of the motor and

arranged to control the circuit of gaid main -

magnet, whereby the main magnet will be
maintained ener oized until the armature speed
is reduced to a predetermmed degree.
10. In a motor-controlling apparatus the

combination of two COI]tI‘OHiDG'-CII’CU.ItS each .

containing resistance, one of smd circults be-
Ing in parallel with the motor-armature and
the other in series therewith, and a magnet
arranged to remove resistance from one cir-

cult md insert resistance into the other eircuit.

11. In elevator-controlling apparatus, the
combination with the motor, “of an up-circuit
and a down-circuit both containing resistance,
and a magnet armnﬂ*ed to control a portion of
sald resistance in such manner that as resist-
ance 1s removed from one circuit by the mag-
net, resistance is inserted in the other circuit
in elther direction of movement of the mag-
net-core

19. In motor - contr olhnfr apparatus, the
combination with the motor and a brake, of
means controlled by.the speed of the motor
for preventing the more than a partial appli-
cation of the brake until the speed has fallen
to a predetermined amount. |

13. Inanelectric-elevator-controlling appa-
ratus the combination with the car and motor,
of controlling-circuits and devices therefor, a
switch on the car connected in said circuits,
a brake on the motor controlled by said switch
and means controlled by the speed of the motor
for preventing the full application of the
brake. |

14. Inanelectric-elevator-controlling appa-
ratus, the combination with the car and motor,
of eontrolhnw-cu‘cmtg and devices therefor, a
switeh on the car connected in said circuits, a
brake on the motor controlled by said switch
arranged to be released or applied with vary-
Ing decfl ees of force, and means for partially
ELp'DlYlIlG sald brake whenever the car speed

becomes excessive.

15. In motor - controlling apparatus the
combination of a motor and an electric brake
having a plurality of windings, controlling-
circuits and devices therefor and a switch con-
nected in said circuits arranged to control the
motor and to connect one or more of sald
brake-magnet windings in electrical circuit.

16. In motor - controlhne apparatus, the
combination of a motor and an electric brake
having a plarality of windings, controlling-
circuits and devices therefor, a switch con-
nected in said circuits ar r‘mcred to connect one
or more of said brake-magnet windings in elec-
trical circuit, and a Speed-o OVernor armnwed
to open a partof said brake-magnet- WlﬂleU'S

05 ferent points in the movement of said switch. | mroults
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17. In an elevator-controlling apparatus,
the combination with the car, of a motor adapt-
ed to operate as a motor for one direction of

the car travel and as a generator for the other

direction of the car travel, separate control-
ling-circuits containing resistances for each
of said operations, and one series of magnets
connected to control both of said controlling-
circuits and resistances. .

18. In a motor-controlling apparatus, the
combination with the motor, of two control-
ling-circuits containing resistance, and a mag-
net arranged to prevent the complete arma-
ture short circuit through either controlling-

15 circuit.

19. In an elevator-controlling apparatus,

the combination with the car, of a motor aclapt-
ed to operate as a motor for one direction of
the car travel and as a generator for the other
direction of the car travel. a manually-oper-
ated switch connected in separate controlling-
circuits containing resistances for each of said
operations, and one series of magnets con-
nected to control both of said controlling-cir-
cults and resistances.

In testimony whereof I have subscribed my
name to this specification in the presence of
two witnesses.

KUGENE R. CARICHOFF.
Witnesses:

KERNEST W. MARSHALL.
W. H. Brapr.
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