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Application filed July 8,1895. Renewed April 16,1896, Serial No, 587,874, (No model.)

To all whon it Ny Conceriv:

Be it known that I, ROBERT WILSON, a citi-
zen of the United States, residing at Louis-
ville, in the county of Jefferson and State of
Kentucky, have invented certain new and
useful Improvements in Eleetric Elevators,
of which the following is a full, clear, and ex-
act description.

This invention relates to electric elevators,
the object being to provide means for readily
controlling the rate of travel of high-speed
machines adapted especially for passenger-
service.

The invention has particular reference to
that class of elevators in which the motor is
connected to the winding or lifting drum by
worm-gear. Inoperating such machines itis
customary to balance the car by a counter-
weight suspended at one end of a cord, the
other end of which is attached to the car,
and, in addition, to use an ‘‘overweight,”
whieh is also suspended at one end of a cord,
the other end of which is attached to the back
side of the winding or lifting drum. The ob-
ject of the overweight is to balance as near
as possible the load carried by the car, and
to this end its weight is made about equalto
the average load carried by the car. 1In this
way whenever there is an exact balance be-
tween the car and load on the oneside and the
weights on the other the motor has merely
to overcome the friction of the machinery to
movethe car ineither direction. When, how-
ever, the load is above the average, the motor
exerts power and consumes the correspond-
ing amount of current to lift the extra load.
When the load is below the average, the
weights being then the heavier, the motor
becomes a driven element instead of a driv-
ing element. Likewise if the caris descend-
ing with an extra load the motor is operating
asa driven element, and if the caris descend-
ing with a light load the motor exerts power
and consumes the corresponding amount of
current to lift the overbalancing weights.
The motor therefore runs positively at all
times when the car moves, and whether it
operates as a driving or a driven element de-
pends upon the load in the car.

The objectof my invention is to control the
speed of the motor whether it be operating
as a driving or a driven element. It is obvi-

ous that the operatorin the car cannot tell af
all times whether the load on the earis above
or below the average, and consequently auto-
matic deviees must be provided whereby the
speed will be controlled when desired under
whichever of the two conditions the machine
may happen to be operating.

In carrying out my invention I control the
speed of the motor when it is acting as a dviv-
ing element by introducing more or less re-
sistance into the armature-circuit, and when
it is acting as a driven element I control its
speed Dby short-circuiting the armature and
introduecing more or less resistance into the
short eireuit. In this way the motor when
being driven becomes a genervator, and the
less resistance that is included in the short
circuit around the armature the slower will
be the speed of the elevator. Tam aware that
it is not new to control the speed of an elec-
tric elevator when the car is descending by
gravity Dby shiort-ecireuiting the armature
through a fixed resistance and thereby per-
mitting it to act as a generator and so retard
the movement of the car. So far as known
to me, however, it has never been proposed
to operate the motor as a generator in con-
nection with an overweight, whereby, whether
the car be going up or down, its speed may
be regulated at will.

My invention also comprehends the combi-
nation,with thelast-described idea, of the con-
trolof the machinewhen acting as amotor and
consuming current whether the car be going
up or down.

My invention will now be described in detail
with reference to the accompanying drawings,

‘in which—

Figure 1 represents conventionally an ele-
rator-car and its hoisting apparatus, and Tig.
2 is a diagrammatical view of portions of the
apparatus and the circuits.

A represents the elevator-car, supported as
ordinarily in a shaft at the end of a flexible
rope «, which leads over suitable guide-
sheaves toa winding-drum B. The car when
empty is counterbalanced by a weight o,
which is suspended from a cord «?, passing
over asuitable guide-sheaf ¢®,and attached to
the car, asshown. Asa counterpoise for the

load which the car is supposed to carry I use
aweight b, suspended at the end of a cord ',
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and passing oversuitable guide-sheaves tothe
back side of the winding-drum, where it is
attached, as shown at at.

The winding-drum Bis geared to an electric
motor C through a worm-shaft ¢ and gear ¢'.
On the worm-shaft is a disk to which a strap-
brake  is applied and operated by means of a
link d' and weighted lever (%, the latter being
lifted and lowered by alink ¢?, connected ec-
centrically to a small gear-wheel dt, which en-
gages with another gear-wheel F on a shaft .
Shatft d° carries a wheel e, the periphery of
which is grooved to receive an endless rope €.
This rope passes through the elevator-shaflt
and through the car and is to be manipulated
by pulling it either upward or downward to
start, stop,and vary the speed of the elevator-
car. The rotation of the wheel ¢ causes the
brake to be either applied or released by rea-
son of the engagement of the gears d* and .
The casing It contains the clectric-motor-con-
trolling apparatus, to be referred to herein-
after.

fis a rock-shaft, carrying at each end
cranks fand f*. To the crank ' is connected
a thrust-rod f% which enters the casing T and
serves as the controlling element or lever for
the apparatus therein contained. To the
erank f* is attached a rod f* having a rack
at one end engaging with the gear-wheel %,
so that the rotation of the wheel in either
direction causes thrust-rod f? to move in a
corresponding direction by reason of the in-
termediate connections.

Referring now to Fig. 2, Cisthe motor, and
the remaining apparatus constitutes the mo-
tor-controlling devices. The contacts of the
main switeh are vepresented by 1, 2, 3, and 4.
The bridging-clips of the main switch are
represented by 5 and 6, and are carried on
the end of an arm 7, pivoted to a stud 8.
Adjacent to the main contacts is another pair
of contacts & and 10, which are adapted to
be bridged by a clip 11 on the arm 7. The
contacts of the reversing-switch are repre-
sented by 12, 13, 14, 15,16, 17, 18, and 19.
They ave arranged in pairs, two pairs being
located on each side of a center line. Tho
bridging-clips 20 and 21 for these contacts
are carried upon an arm 22, pivoted upon a
stud 23, and adapted to swing in either di-
rection and to close the circuit between the
members of the two pairsof contacts on either
side. Arm 22 is extended Dbeyond its pivot
in the form of an are-shaped bracket 24, pro-
vided with two Iugs 25 and 26, between which
plays a lever 27, also pivoted to the stud 23.
The free end of lever 27 is connected to the
end of the thrust-vrod f%. Upon the stud 8 is
also pivoted a three-armed lever 28, 29, and
30, which is connected to thrust-rod j° by a
link 81. The stud also carries a two-armed
lever 31 and 32, the portion 32 being in the
form of a segment and having limiting-stops
33 and 34 on one face and 35 and 36 on the
opposite face. The portion 31 has swiveled
to it a rod and spring 37, the rod being also
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pivoted at the fixed point 38 and passing
loosely through an eye at the swiveled end.
The arm 30 plays between stops 33 and 34
and the arm 7 plays between stops 85 and 36.

S is a solenoid, the winding of which is
divided into five main sections arranged suce-
cessively on the axis of the solenoid. The
two end sections and the middle section are
each divided into five subsections. This
solenoid has two movable cores s and ¢, the
formertelescoping through aboutone-halfthe
length of thelatter, and each core being about
the length of two main sections of the solen-
oid. Core s is attached to the cut-out lever
s* of a rvheostlat . Core s’ is attached to the
cut-out lever ° of a vheostat+'. HKach of the
cores is provided with a stop s'and &, re-
spectively, limiting the inward movement of
the core. Lever & is provided with a dash-
pot P, preventing quick movements.

The sections of the solenoid are connected
with the contacts of a two-part commutator
T and 1Y. The contacts of the conunmutator
T are connected, respectively, with the three
upper sections of the solenoid, the topmost
subsection being connected with the last con-
tact and the lowest subsection of the upper
three sections being connected with the first
contact. The lowest subsection ot the lower
three seetions is connected with the fivst con-
tact of commutator 1, while the topmost
subsection of the lower three seetions is con-
neeted with the last contact of commutator
T'. Theintermediate sections of hoth groups
are successively connected with the contacts
in the manner shown. Beneath the contacts
of each commutator is a continuous plate [ of
conducting material.

The armsg 28 and 29, pivoted to stud 8,
carry ab their extremitics metallic bridging-
clips 7', which are adapted to slide, respee-
tively, between the plate £ and contaets of
each commutator. The arms move in uni-
son and occupy corresponding positions on
the two commutators at all times.: Thus
when arm 23 is in conneetion with the first
contact of commutator T, arm 29 is in con-
nection with the first contact of commutator
1. In the connections shown and described
it will be obsecrved that when both arms are
on the first contact of cach commutator the
lower two-fifths of the solenoid is in circuit
between the two plates ¢ 4, and as the arms
move toward the last contacts of cach com-
mutator the zone of the solenoid included in
the circuit between the two plates, or what
may be ealled the ‘‘mnagnetic center” of the
solenoid, rises until when the arms are upon
the lagt contacts of the {wo commutators the
upper two-fifths of the solenoid is in eirvcuit
between the plates.

The circuits are as follows: The supply-
mains are connected to the main switeh at -
and —. From the switch a branch circuit 89
leads to the fleld-magnet of the motor. An-

other branch leads by wire 40 to the revers-
ing-switeh at 17, thence by wire 41, contact
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13, contact 12, contact 18, wire 42, armature
of motor, wire 43, resistance », wire 44, con-
tact 14, contact 15, contact 19, and wire 45
to the main switeh. A branch from one side
of the field-circuit 39 leads to contact 9 and
a wire 46 leads from contact 10 to one of the
plates £ of the commutator. Irom the other
plate ta wire 47 leads to the other side of the
field-cireuit 39.. From one of the brushes of
the motor a wire 48 is led to the contact-fin-
geron arm s, and from the other brush of the
motor a wire 49 is led to the last contact of

. rheostat 7.
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The operation is as follows: Asabove men-
tioned, the thrust-rod f* may be moved in
either direction. If it is moved in the direc-
tion of the arrow, Fig. 2, arm 22 on the re-
versing-switch will be thrown to the left, and
when the rod is moved in the opposite direc-
tion arm 22 will be thrown to the right. This
determines the direction of movement of the
car. When the car is stationary the parts
are in the position shown in Fig. 2, except
the reversing-switch, which always remains
in contact with the clips on one side or the
other until the direction of movement of the
car isto be changed. In this normal position
of the parts, then, the links 27 and 31 are in
line with each other, and whichever way the
rod f? is moved the arm 30 will be swung
upward and arms 28 and 29 downward.

We will assume that the car is ready to as-
cend with a load requiring the motor to do
work. The operator pulls his handle-rope in
the direction to throw the rod f3, say, to the
right. With the first movement of the rod
arms 28 and 29 fravel downward over the
commutators, and shortly thereafter the re-
versing-switch is thrustto theleft by reason of
link 27 striking one of the lugs on the seg-
ment 24. At the same time the arm 30, by
reason of its engagement with Iug 33 on the
piece 82, swings the switch-lever 7 toward the
main-switeh contacts, the lever having mean-
time been struck by the lug 36 on the oppo-
site side of piece 32. As piece 32 is thus
lifted its other portion 31 is carrying the end
of the spring 37 past the line of centers S to 38.
The spring in making this movewent is put
under tension, and when past the center ex-
erts its power and throws the switch-lever
clips quickly into conmnection with the con-
tacts of the main switch. The parts are so
constructed that when this takes place the
arms 28 and 29 have traveled over about
three-fourths of their respective commuta-
tors, thus putting the upper portion of the
solenoid into circuit between the plates ¢ ¢, al-
though not the extreme upper portion. The
main switch and the contaets 9 and 10 then
being bridged the upper portion of the sole-
noid is energized and the core s is lifted, thus
cutting out resistance » and permitting the
motor to start. The rod f?continues its mo-
tion until arms 28 and 29 are on the last con-
tact of the commutators and the rheostat-
arm s* has made itg full stroke. The motor

is then running at full speed and lifting the
car, the amount of work being the weight of
the load in the car above the average or above
that of the overweight. Toreduce the speed
of the carwhen running in this way, push-rod
1% is moved in the opposite direction, and this
lifts the arms 28 and 29 without affecting the
main switch. Assaid armslift, the energized
zone of the solenoid moves downward and

cores follows it, thus throwing resistance into

the armature-circuit and correspondingly re-
tarding the car. The caris supposed tocome
to a stop when the entire resistance » is in
cireuit; but if the momentum of the car is
such that it does not stop at that time the
thrust-rod /3, continuing to move, will lower
the energized zone of the solenoid to such an
extent as to cause the core s’ to close the cir-
cuit 45 and 49 throughmore or less resistance,
and thus the motor,which is then being driven
by the momentum of the car, becomes agen-
erator withitsarmature short-circuited. The
heavy current sogenerated rapidly builds up
the magnetism of the fields, and the car is
brought to a stop very quickly. If the caris
descending with a load below the average,
thereby doing work in lifting the overweight
b, the speed is controlled in exactly the same
way. If the car is ascending with a load be-
low the average, and is being lifted by the
overweight 0, the motor will be driven as a
generator. Under these conditions the ear
18 started with the same manipulation on the
part of the operator in the car as above; but
the car does not start necessarily when the
resistancer iscutout,but only when the brake
is released, which in all cases takes place at
just about the time the main switeh is closed.
The car thus being lifted by the overweight
cannot be controlled by the resistance », and
so thespeed is regulated by the circuit48 and
49 and resistance 7. When the car is de-
gseending with a heavy load, the motor is also
driven as a gencrator and the speed is regu-
lated, aslast above desecribed.

To stop the car under any condition, the
rod f?isgradually moved back to the position
shown in the drawings. This will reverse
arms 28 and 29, which compresses. spring 37,
andwhen arms 28 and 29 have reached the fivst
contact-points on the commutator the switch
is quickly opened by the spring and the
brake is applied. The objeect of the contacts
9 and 10 in the solenoid-circuit is to prevent
theinduced current of the field-magnet, which
is generated when the current is broken, from
entering the solenoid.

It will be observed that when resistance 7'
is in operation resistance 7 is entirely in cir-
cuit, and therefore keeps the main current
out of the motor. The cut-out arm of the re-
sistance  may open the circuit entirely when
in this position, as this will be substantially
the equivalent of a large resistance. It is

also noted that the core s must return to its
lastposition, as shown in the dvawings, before
core & moves downward.

Likewise core s’
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moves upward to the position shown before
s begins to move upward. The inward move-
ment of both edres is limited to the normal
position shown by the respective stops s* and
5", Assoon as the main switch is opened the
cnd of rheostat-arm * drops out of contact
with the rheostat-points by its own weight.

It is clear that with this apparatusthespeed
of the clevator may be varied from the high-
est to the lowest with great delicacy, regard-
less of whether the motor is lifting the load
in the car, lifting the overweight, or being
driven as a dynamo by the load in the car or
by the overweight.

Iaving described my invention, I claim—

1. In an electric elevator, the combination
of an clectric machine adapted to act either
as a motor or as a dynamo, a contrelling re-
sistance for said machine when operating as
a motor, a controlling resistance for the ma-
chine when operating as a dynamo, and an
electromotive device actuating or contrel-
ling both of said resistances and means where-
by said electromotive device may be oper-
ated atwill from the car, substantially as de-
seribed.

2. In an electric elevater, the combination
of a car, an electric motor, two speed-control-
ling rheostats and a solenoid having two in-
dependent cores respectively operating said
rheostats, substantially as described.

5. In an electric elevator, the combination
of a car, an electric motor, two speed-control-
ling rheostats, a solenoid the center of mag-
netism in which may be shifted, and two in-
dependent cores in said solenoid respectively
operating said rheostats,

4. In an electric elevator, the combination
of a car, an electric motor, two speed-con-
trolling rheostats, a solenoid the center of
magnetism in which may be shifted, and two
independent cores in said solenoid respee-
tively operating said rheostats, cach core pro-
vided with a stop limiting its movement, sub-
stantially as described.

5. In an electric motor, the combination of
a car, an electric motor, two speed-control-
ling rheostals, a solenoid the center of mag-
netism in which may be shifted, and two in-
dependent cores in said solenoid respectively
operating said rheostats, and mechanism op-
erated from the car to shift the center of
magnetism of the solenoid.

6. In an electric elevator, the combination
of the car,an electric motor adapted to act
either as a motor or a dynamo, a resistance
for the armature when operating as a motor,
a shorteircuit including a resistance, for the
armature when operating as a dynamo, a so-
lenoid whose center of magnetism may be
shifted, two cores for the solenoid econnected
respectively with and operating the said re-
sistances, mechanism for shifting the center
of magnetism in the solenoid and means
whereby said mechanism may be operated at
will from the car, substantially as described.

7. In an electric elevator, the combination
of a car, an actuating electric motor, twosets
of resistances for controlling the speed of the
car, & solenoid, a commutating-switeh by
which the center of magnetisin of the solen-
oid may be shifted, two cores for said solen-
oid acting sucecessively to vary the respee-
tive resistances and means whereby the coni-
mutating device may be operated from the
car, substantially as desecribed.

8. In an electrie clevator, the combination
of an element having a to-and-fromovement
imparted by mechanism under control of the
operator in the car, a main switch connected
with and operated by said element, a solenoid
whose center of magnetism may be shifted,
a commulating-switch adapted to shift the
magnetism of the solenoid, and also con-
nected to and operated Ly said clement, an
actuating-motor and two sets of resistances
located each in separate circuits and con-
trolled respectively by two movable cores of
the solenoid, substantially as described.

9. A means for controlling the speed of
electrically-propelled vehicles, consisting of
two rheostats, one in the main armature-sup-
Ply eireuit of the motor, and the other in a
short cirenit around the armature, a solenoid
whose center of magnetism may be shifted,
two cores for said solenoid one attached to
and operating eachrhecostat, and a switching
device by which the magnetism of the so-
Ienoid may be shifted, substantially as de-
seribed.

In testimony whereof I subscribe my sig-
nature in presence of two witnesses.

ROBERT WILSON.

Witnesses:

EDp MEYLENNY,
Jas. D. Bonox.
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