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three-wire system of distribution, as that is
the most common system in use, though it
may be applied to other systems wherein

Lo all whom it may concermn:

Be it known that I, RupoLrH C. SMITH, a
citizen of the United States, residin oat Yonk-
ers, in the county of Westchester and State of | more distributing-wires are used by simply 53

5 New York, haveinvented certain new and use- extending the prineciples of the invention in
tul Improvements in Eleetrical Llevators, of | a manner well understood by those skilled in
which the following is a specification. | the art.

My invention relates to electric elevators, Inthe accompanying drawings, Ficure 1 is
and more especially to means whereby an elec- | a general plan view of an electric motor and 6o

o iric elevator may bereadily operated at differ- | its attachments and connections adapted for
ent speeds in connection with ordinary sys- | operating an elevator. Tig. 2 is an enlarged
tems of distribution of electricity. diagrammatic view representing the arrange-

In operating electric elevators it is very | ment of eircuits in connection with the three-
desirable to provide means whereby the speed | wire system. 6y

15 of the elevator may be regulated as it ap- It is well known that the lifting capacity
proaches the various landings, as it is gen- | of an electrical elevator depends upon the
crally desirable to slacken the speed before torque or tangential force of the motor. This
the landing is reached, in order that the stop | depends again in a motor witha given arma-
may be made without jar or jolt. It is fur- | ture upon the strength of the magnetic field 7o

20 ther desirabie in the use of electrie elevators | and the quantity of current flowing through
to provide means whereby the speed of the | thearmature. Ifnow thestrength of the field
elevator may be regulated for the purpose of | is kept the same, and also the quantity or
inspection, which is done pericdically, and in | ampéres of the current passing through the
Inspecting the guides and ropes, for instance, | armature, the motor will be able to lift the 75

25 of the elevatoritis necessary that it bedriven | full load, but with a speed varying approxi-
at & moderate speed, so that defects or irregu- | mately proportionate to the pressure or volt-
larities may be disecovered. This regulation | age of the current passing through the arma-

o the speed of a motor for an electric ele- | ture. I make use of this fact to vary the
vator has heretofore been accomplished by | speed of the electric motor of an electric ele- 8o

30 interposing the resistance to the current pass- | vator in connection with the three or other
ing through the motor, and it has been found multiple wire system of distribution, and I
that when a motor is driven at a slow Speed— | so arrange the parts and connections that the
for instance, on the whole trip up or downin | current passing through the armature of the

- the courss of inspection of the parts or other- | motor may be derived from the outside or &

35 wise—this resistance becomesoverheated and | main conducting wire of the system, in which

the safety of the rheostat is endangered and
a large amount of current is wasted. In or-
der to overcome these objections and avoid
this wasteful method and to provide means

40 whereby the speed of the motor may be easily

regulated and the motor used with the com-
mon systems of distribution, I so arrange the
motor and 1ts connections that it is adapted
to make use of the different pressures or Po-

45 tentials of the ordinary multiple-wire system

by which most of the incandescent-light sta-
tions distribute their current in a manner to
avoid wasting the current and the econsequent

case the full current passes through the ar-
mature of the motor with a pressure corre-
sponding to the pressure of the main line,

and the motor will run atits maximum speed; go

or the armature of the motor may derive its
current from the neutral wire of the system,
in which case the armature of the motor will
be driven by a current under a voltage corre-
sponding tothatof theneutral wire.
trate this principle, it may be assumed that
the difference of potential between the out-
side or main distributing wires of a three-
wire system is two hundred and forty volts,

Toillus- g5

while the difference of potential between oo
either one of the outside or main digtributing
I wires and the neutral wire of the system is

danger from overheating the resistances. I
o have shown my invention in the nresent in-
stance as applied to what is known as the




- changed in accordance therewith.

1o

2

one hundred and twenty volts.
the motfor and its connections that the arma-
ture may be operated by a currentfrom either

the outside wire or the neutral wire of the |

system, and thereby the voltage of the cur-
rent will be changed to correspond with 1ts
source, and consequently the speed of the mo-
tor and the elevator operated thereby will be

ing out my invention I make use of a shunt-
motor, and I will now describe the embodi-

ment of the invention shown in the annexed

~drawings.

_15

It is not deemed necessary to refer specifi-
cally to the details of the motor and eleva-
tor, as their operation is well understood by

- thoge skilled in the art, it being sufficient to

20
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‘ner readily understood.

say that A is the winding-drum, upon which
the rope B is wound and unwound to raise
and lower the car B/, the rope passing over
suitable sheaves B%. Thedrum A is supported
upon a shaft A’, which is mounted in suitable
bearings on a base-plate A? and this drum is

operated, for instance, by a worm-wheel on the

shaft C meshing with a suitable worm-gear
on the shaft A’. Thisshaft Cis driven by an
electric motor D, the armature D’ of which
is fixed to the shaft C. | -
The current supplied to the electric motor
is econtrolled by a suitable switch device S,
whereby the motor may be started, stopped,
reversed, and otherwise controlled in a man-
_ This switch device
S is shown as being operated by a segmental
lever-arm E, which in turn is connected to a

~ gliding rod F. This in turn is connected by

40

a segmental arm G to apinion G’ on the shaft
A’, and this pinion is adapted to be operated
from the ear or other position by means of a
hand-rope II, there being a lever or other well-

car adapted for this purpose. _
The switch device is arranged so that the

- current may be turned onto the motor in

- 45

50

such a manner as to cause the armature of
the motor to rotate in either direction, and to

avoid the danger of injuring or burning the

motor the current is first admitted to the field-
coils to excite the field-magnet, and 15 then
cradually admitted to the armature-circuit

~until a sufficient amountof currentis passing

55

6o

through the motor, theresistance devices con-
nected with the switeh operating to prevent

the current passing with its full force di-

rectly to the armature before the motor has
attained a speed sufficient to create the requi
site counter electro-motive force. -
I do not deem it necessary to describe in
detail the construction and arrangement of

the switech device for carrying out this part

of the operation, as it is well known, and

many and various devices may be used for

this purpose, and I have illustrated a conven-

tional and well-known form of switch.
Referring more particularly to Fig. 2, X X
represent two dynamo-electric generators con-

nected up in series, and P and M represent' and 30. In the drawings Thave shown these

In carry-

471,063

1 soarrange | the main feeding-circuit, plus and minus, of

the system, while N represents the neutral
wire of the system, which is connected Dbe-

tween the dynamo-machines. In said dia-

gram, 1 represents the binding-post, to which

one (we may say the plus leading-wire) is con-

nected, and 2 the binding-post of the machine,
to which the minus leading-wire is connected,

while 3 is the binding-post to which the neu-

tral wire of the system is connected. Krom
the binding-post 1 the circuit passes to the
segment 4 of the switeh, and from this point
the cireunit 5 leads to the field-magnet coils 6

75

30

of the motor, and from thence acircuit 7 leads

| directly to the minus binding-post 2, and

thence to'the main line-wire. It will thus be

‘seen that the field-magnet is always excited

under these conditions by the full pressure
or potential of the current from the outside
or main leading-wires, and a constant field of
force is provided when ever the motoris in op-
orative connection, and in the instance as-
sumed there is a current of two hundred and
forty volts passing through the field-magnet
coils. | | | B

The switch-arm S’ is provided with con-
ducting-pieces 8 and 9, which are adapted to
connect the inner segments of the switch 4

5o

95

and 10, respectively, with their outer seg-

ments 11 and 12. The segment 11ismade up

of a series of resistance devices connected In

the usnal way, so that the direction of rota-

tion of the armature may be controlled and

the current admitted to the armature in either
direction through a series of resistances 1n
the manner before intimated.

100

WhileI have thus far described the field of

‘the motor as being connected to the leading
‘or main wires of the system fo maintain a
“constant field, it is evident that a constant
known mechanical or electrical device on the | field could be maintained at a less voltage by
connecting the field-magnet coils with the
‘neutral wire of the system, the resistances of
‘the field-magnet coils being properly propor-
‘tioned, and I haveindicated such an arrange-

ment by the dotted line N’; but I prefer as a
ceneral thing to excite the field from the lead-

‘ing-wires of the system.

In order that the speed' of the motor may

Dbe varied under these conditions independ-

ently of the resistances in the main switch, I
so arrange thearmature-circuit that the arma-
ture-coils may be excited either by a current
from the mainleading-wiresof the systemun-
der the full voltage or by a current from one
of the main wires of the system and a neutral

wire by a current of aless voltage. In ovder

to do this, I provide an additional series of re-

sistances O, having brushes 20 and 30, oper-

ated by solenoids 21 31, respectively, or their
equivalents and controlled by a cam 40 or
other device, which is adapted to be mounted,

as a matter of convenience, upon the shaft of

the switch-arm 8/, so as to move in unison

10§
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therewith, and to control by suitable connec- .

tions, as the levers 50 and 60, the solenoids 20
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displayed for the sake of clearness, it being | 18 and the intermediate resistances and con-

understood that the eam 40 will move in har-
mony with the switch-arm 8. When the
switch-arm S’ is in the position shown in full
lines, Fig. 2, no current is passing through
the armature, but when it is turned toward
the position shown in dotted lines the current
passes from the segment 4, through the bridge-
piece 8, to one of the sectors of the segment 11,
thence through the resistance-coils to the line
15, to the brush 14, through the armature, out
by the brush 15, and by the wire 16 to the
outer segment 12. TFrom thence it passes
by the bridge-piece 9 to the inner segment
10, and by the conduector 17 to the central
block 18 of the resistance device O. Mean-
while the cam 40 has rotated with the brush,
and the lever 60 has been moved so as to

~cause the brush 30, which has meanwhile nor-

mally rested on the contact-piece 19, which is
unconnected with the cireuit, to pass to a con-
tact 82. The armature-cireunit is completed
by passingthroughtheresistances betweenthe
blocks 18 and 32,and thence by the brush 30,
the solenoid 381, and the neutral wire N. By
this time I assume that the switch-arm has
been moved to a position sothatthe roller 61
of the lever 60 occupies the space 41 of the
cam 40, and the lever 60 and its econnected
brush 30 are free to move under theinfluence
ot the weight 62, controlled by the solenoid 31.
It will be evident that as soon as the motor
generates a sufficient counter electro-motive
force to counteract orbalance the current pass-
ing through the solenoid 31 the weight 62 will
move the brush 30 onto the contact 18, cut-
ting out all intermediate resistance between
sald contact and the brush. The armature
thereby operates under a current of the volt-
age or pressure between one of the main lead-
ing-wires and the neutral wire of the system,
and, as before stated, this voltage being as-
sumed to be one hundred and twenty volts
the motor operates at its reduced speed. If
then it is desired to operate the motor at its
tull speed, the operator moves the switch-arm
S’ farther on the segment 11, and conse-
quently rotates the cam 40 to a greater de-
gree, so that the lever 50, which so far has

been stationary, is operated by the cam in a

manner to cause the brush 20 to pass from
the bearing-piece 22, which is out of circuit,
onto one of the contacts 23, which is con-
nected to the central contact 18 through a se-
riesof resistances. By thistime it is assumed
that the roller 51 has reached a portion of the
cam indicated at 42, wherein the lever 50 is
free to moveunder theinfluence of the weight
02, controlled by the solenoid 21. This con-
nects the armature-circuit with the minus
leading-wire 7 of the system. Under these
conditions the armature-circuit for the mo-
ment 1s connected between the main leading-
wires having a difference of potential, as-
sumed in the present instance of two hun-
dred and forty volts. An excessive current

tact 25 to the brush 20 and solenoid 21 into
the minus leading-wire 7, and the current in
the neutral wire N is reversed, and this en-
ergizes the coil of the solenoid 31, whieh im-
mediately operates to withdraw the brush 30
from the contact 18 onto the contact 19, break-

‘1ng the circuit of the neutral wire aund allow-

ing the armature to be energized by a current
of the full voltage between the main leading-
wires when the motor will run at full speed.
In order to insure this action in addition to the
solenoid 31, I so form the cam portion 41 that
when the arm S’ is moved to its extreme po-

‘sition the lever 60 will be forcibly operated
to withdraw the brush 30 and allow the mo-

tor to operate under the full force of the cur-
rent. 'T'his brush is then held in position by
the cam, so that it cannot return to the con-
tact 18, if perchance the current through the
solenoid 31 should be insufficient to support
the weight and hold the brush in itsremoved
position, Under these conditions it will be
seen that when the motor is running at full
speed and itisdesired tostop orreverse the mo-

I ;3‘
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for the parts will operate under the influence

of the cam and the solenoid in the reverse
order. Thus, as seen, as the cam is moved
suificiently the lever 50 is operated to forci-
bly move the brush 20 from the contact 18 to
the contact 22, breaking the circuit, and if
perchance the brush 30 during this opera-

tion bears upon the contact 32, it is immedi-

ately removed by the cam as it assumes its
normal or central position, and the motion is
stopped. |

From this construction it will be seen that
while a constant field of force of the motor
may be maintained the pressure-current in
the armature may be varied, so as to vary the
speed at which the motor runs—that is to say,
the current of the armature may be main-
tained by the difference of potential between
the main feeding-wires of the system or the
difference of potential between one of the
main feeding-wires and the neutral wire, and
the change may be made by the operator mov-
ing the switch from the cage. o

It 1s evident that instead of operating the
brushes 20 and 30 automatically in the man-
ner described through the medium of the cam
elther one or both of the brushes may be per-
manently fixed in position by disconnecting
1t from the cam and securing it in any proper
way, so that the motor will run under either
one or the other varying eurrents, the cam be-
ing disconnected from one or the other of the
brushes and the brush secured in position.

It 18 further evident that instead of the so-
lenoids 21 and 31 for operating the brushes
other means may be substituted which will
accomplish the same result, although I pre-
fer the automatic means of operation hereto-
fore deseribed. |

What I claim is-— -

1. The combination, with a multiple-wire

for the moment passes through the contact | system of electrical distribution, of a shunt-

95
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motor and means for changing the connection | combination, with a multiple-wire system of

of said motor from one of the wires of thesaid
system to another to vary the speed of the
motor, substantially as desecribed. |

2. In an electric - elevator apparatus, the
combination, with a multiple-wire system of
electrical distribution, of a shunt-motor, con-

nections between the field-magnet coils of the .
‘motor and the wires of the system, and mech-

anism, substantially as described, for con-
necting the armature of the motor to the va-
rious wires of the system to alter the speed ot
the motor, substantially as deseribed. '

3. In an electric-elevator apparatus, the |

combination, with a multiple-wire system of
electrical distribution, of a shunt-motor, the
field -magnet. coils of which are connected
to have a constant field of force, and means

for connecting the armature to the main lead-

ing-wires or to the main and neutral wire for
varying the speed of the motor, substantially
as deseribed. - |

4. In an electric - elevator apparatus, the
combination, with a multiple-wire system of
electrical distribution, of a shunt-motor the
field-magnet coils of which are connected to
produce a constant field of force,a switchde-

vice, and means for connecting the armature-

circuit to the leading-wires of the system to
vary the speed of the motor, substantially as
described. : :

5. In an electric-elevator apparatus,
combination, with a multiple-wire system of
electrical distribution, and a shunt-motor. the

field-magnet coils of which are econnected to | _ _
‘name to this specification in the presence of
two subseribing witnesses.

sistance device, and means for controlling | |

produce a constant field of force, of a switch
controlling the circuit of the motor, and a re-

said resistance device, whereby the speed of

the motor may be varied, substantially asde-

scribed.

the

‘electrical distribution and a shunt-motor the
field-magnet coils of which are connected to

produce a constant field of forece, of a switeh,
a cam controlled by the switch, a resistance

‘device controlled by the cam, and means for

changing the motor from one wire of the sys-
tem to another for regulatingthe speed of the
motor, substantially as described.

7. In an electric-elevator apparatus, the
combination, with a multiple-wire system ot

electrical distribution and a shunt-motor the

field-magnet coils of which are connected to
produce a constant field of force, of a switch
device controlling the cireuit to the armature,
a cam controlled by said switch device,aresist-
ance device controlled by the cam, solenoids
connected in the armature-circuits for regu-

lating the operation of the cam, whereby the

connection of the motor is changed from one

‘wire of the system to another, substantially

AT amwr—p k= - mdepen L

6. In an electric- elevator apparatus, the i

as described. | .

3. The combination, with a multiple- wire
system of electrical distribution and a shunt-
motor the field-magnet coils of which are con-
nected to produce a constant field of foree, of
a switch device controlling the circuit to the
armature, a cam controlled by the switch de-
vice, the resistance device controlled by the

cam, brashes bearing on said resistance de-
vice, a solenoid in the armature-circuit con-

nected to one of the main leading-wires, and
a solenoid in the neutral wire, substantially

- as described. - -

In testimony whereof I have signed my

RUDOLPH C. SMITTL.

Witnesses:
F. L. FREEMAN,
W. S. MCARTHUR.
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