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To all whomn it may concern:

Beitknownthat I, FRED BRAINARD COREY,
a citizen of the United States, residing at
Boston, in the county of Suffolk and State of
Massachusetts, have invented new and useful
Improvements in Electrically-Operated Ele-
vators, of which the following is a specifica-
tion.

My invention relates to electrically-oper-
ated elevators, and especially to such eleva-
tors as may be controlled by switches or push-
buttons on the car or at the floors between
which the ear is to run.

The objects of thisinvention are to provide
simple means whereby the movement of the
elevator may be perfectly controlled from sev-
eral points, either within or without the car,
by means of simple switches or push-buttons,
and to secure this control in asafe and reliable
manner.

The invention is applicable to all types of
electric hoists, elevators, dumb-waiters and
similar machines operated by shunt-wound
motors on constant-potential circuits.

Myinvention consistsof an electric hoisting
or elevator machine driven by a shunt-wound
motor, an automatic rheostat in the armature-
circuit of said motor, an electrically-operated
brake to stop and hold the machine, an elec-
trically-operated switch controlling the arma-
ture and brake circuits, push-buttons or con-
tact-switches located at convenient points in
the car or at the landings for operating the
said main switeh, and a system of connecting-
cireuits such as will secure the desired action
of the various apparatus.

In the accompanying drawings, which illus-
trate the invention, are shown the switches,
cireuits, and devices embodyingmy improve-
ments.

Figure 1 is a diagrammatic view of my in-
vention. Tig.2isa view, partially in section,
of the electric brake and the wheel on which
it acts.

In Fig. 1isshown somewhat conventionally
{and partially in section) the elevator-ma-
chine, of which A represents the electric mo-
tor, which, through the shaft I, the worm C
and the worm-gear D, rotates the sheave or
drum E, to which is attached by means of the
rope or cable IF the car or other load G and the
counterweight H.

I represents the electric brake by means of
which the car or load is held in any desired
position when the motor is not in operation
and by which the shaft B is released at the
instant that current is admitted to the arma-
ture-cireuit of the motor.

J represents any approved form of aubo-
matie rheostat or starting resistance for the
protection of the armature of the motor A.
The special form of rheostat here shown forms
no part of my invention.

K is the main switch by the action of which
the motor A is started, stopped and reversed.

L and L’ are push-buttons or contact-
switches controlling the action of the main
switeh K.

The various circuits connecting the appara-
tus are fully shown.

It is to be understood that as many push-
buttons or contact-switches L as is desired
may be connected in multiple with those
shown, and one of these may be placed upon
the car G and connected to the energizing-cir-
cuit by means of a flexible cable.

In the drawings the field-wires ¢ ¢ of the
motor A are shown connected to the main line
12, which is the preferable arrangement when
the elevatoristorun almost continuously, but
not otherwise, as such constant connection
would be wasteful of current.

In practice the economy of operation is en-
hanced by so connecting the fleld-wires a o'
to the main switch that the circuit is broken
whenever the switch is opened, and it will be
found advisable to so place the contact-points
that the field-cireuit is completed before the
armature-circuit and broken after the rupture
of the armature-circuit. This arrangement
however forms no part of my invention and
is therefore omitted from the drawings in or-
der to prevent a further complication of cir-
cuits.

In Fig. 2 is shown more in detail the elec-
trie brake which appears at I in Fig. 1. My
preferred method is to place the elevator ma-
chinery at the top of the shaft orelevator-well
and to replace the drum heretofore ordinarily
used by a sheave or wheel, over which is run
a rope or cable to whichis attached the car at
one end and the counterweight at the other.
By so doing the greater part of the rope ordi-
narily used is saved and at the same time I

55

6o

65

70

75

8o

8s

90

95

100




I0

5

30

35

40

45

50

55

60

63

w

can secure all the advantages of overcounter-
weighting. Itis preferable to make the coun-
terweight of such size that its weight shall
equal the weight of the car plus the average
load to be carried. With this arrangement
whenever the load on the car is exactly of this
assumed average weight, all the work to be
performed by the motor is that of overcoming
frietion, whether the load is to be raised or
lowered, and at other loads the work done is

either in hoisting the car and its load or in.

hoisting the counterweight, according as the
load on the car is greater or less than the as-
sumed average load, and the weight thus
hoisted is the difference between the actual
load and the average assumed.

The construction in detailand the operation
of my invention may be together described as
follows:

The push-buttons L L', &e., are in multiple
arrangement as shown and located at points
from which it is desirable to operate the ma-
chine. They are best arranged with the con-
tact devices or buttons of each switeh one
above the other, the upper one for raising the
car or load and the lower one for lowering.
The construction of such contact devices I as
I propose to use is plainly indicated by the
drawings.

The main switch K is arranged as follows:
To the insulating-base are attached the metal
rods 14 and 15, to which wires may be con-
nected. BSliding upon theserodsisa bar 1719
composed of metal pieces separated by some
insulating substance, such as vulcanized fiber
or similar insulator. These metallic pieces
are adapted to engagein ¢clips16 21and 18 20,
according as the bar 17 19 is at the upper or
lower end of the rodsl4 15, respectively.
These clips are connected in pairs by joining
those diagonally opposite,and each pairis con-
nected to one of the binding-posts 22 23, all
of which connections are indicated in the
drawings by dotted or broken lines. 'To the
center of the sliding bar 17 19 is attached the
iron core 27 of such length as to enter the sol-
enoids 10 and 26, the latter of which is shown
partially in section. In the interior of each
solenoid is a spring, one of which is shown at
28, which tends to keep the core 27 and the
bar 17 19 in the central position as shown.

The construction of the hoisting-machine
is apparent from the drawings, except the
brake I, for which I refer to IFig. 2, which is
partially in section.

B is the shaft of the electric motor A, to
which is attached the brake-wheel 46, which
is partially surrounded by the brake-shoe 47,
to the face of which is attached a piece 48 of
leather or similar substance to give the nec-
essary friction. Projecting from the bottom

of the shoe 47 is the preferably-cylindrical
piece 50 fitting loosely into the interior of the
magnetizing coil or solenoid 32, which is in
turn inclosed in the iron case or box 49, thus
forming with the piece 47 an iron-clad mag-
net and itsarmature, differing from the ordi-
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nary iron-clad magnet only in the fact that
the core is attached to the armature instead of
to the case. Beneath the core 50 is a spring
51 tending to force the shoe 47 against the
wheel 46.  This spring is best made of steel,
50 as to help to decrease the reluctance of the
magnet. The coil 32 is connected into cir-
cuit with the other apparatus, as shown in
Fig. 1. .

In Fig. 1 the direction of the current in the
various circuits is shown by the arrows, those
in full lines indicating the direction of the
current for upward motion, and thosein dot-
ted or broken lines indicating the direction
of the current for downward motion. With
the apparatus in the position shown, the mo-
tor is stationary and no current is flowing in
the various circuits. The positive () sup-
ply-wire 1 and the negative (—) supply-wire
2 are as indicated.

Now suppose that it is desired to raise the
car or other load G. This is effected as fol-
lows: Thebutton or contact-piece 3is caused
to make contact with its corresponding piece
6 of the switch L. Current will then flow
from the positive () supply-wire 1 through
the conductor 8 to the binding-post 9 of the
main switch K and thence through the mag-
netizing coil or solenoid 10 to the binding-
post 11, from which it will flow through the
conductor 12 to the contact 6 of the switch L.
This contact 6 being now in connection with
the contact 3 whichis attached to the spring
5, the current will flow through the spring-
piece 5 and thence by way of the return-con-
ductor 13 to the negative (—) supply-wire 2.
Thesolenoid 10,becoming energized, will draw
the core 27 and the bar 17 19 upward, and thus
cause contact between the conducting-pieces
17and 19 and the clips16 and 21 respectively.
The action of the current in the various cir-
cuits will then be as follows: From the posi-
tive (-+) supply-wire 1 the current will flow
through the conductor 29 to the rod 14 of the
main switch K. From the rod 14 itwill flow
through the conducting-piece 17 and the clip
16 to the binding-post 22. From thence it
will flow through the conductor 30, and, di-
viding, one part flows through the conductor
31 to the energizing-coil 32 of the brake I and
returns to the main switch I by the conduc-
tors 33 84, thus drawing the Dbrake-shoe 47
downward and releasing the shaft B, while
the other branch of the current flows through
the conductor 41 to the arm 42 of the rheo-
stat J, and thence through the resistance 40
and the conductor 43 to the armature 44 of
the motor A, returning to the main switch IX
by the conductor 34, which is attached to the
binding - post 23. This post 23 being con-
nected to the ¢lip 21, the current will flow to
the conducting-piece 19 and the rod 15, from
which it returns by the conductor 35 to the
negative (—) supply-wire 2. The actuating-
solenoid 387 of the automatic rheostat J is con-
nected by the conductors 36 and 39 to either
side of the main circuit,asshown. Thecurrent
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flowing through the solenoid will depend upon
the resistance of the solenoid and the voltage
of the line, and its action will begin immedi-
ately when the main switch is closed. When
the load G has reached the desired height the
button 3 is released and the spring-piece 5
breaks the circuit between itself and the con-
tact 6, thereby de-energizing the coil 10 and
allowing the spring in its interior to force the
core 27 and the bar 17 19 toits central position,
as shown, thus breaking the main eireuit and
stopping themotor. At thesametimecurrent
is cut off from the brake-coil 32 and the spring
51 forces the shoe 47 against the brake-wheel
46, firmly holding the shaft B'and preventing
further revolution of the screw C. In case
it is now wished to lower the car or load G
I may press the lower button 4 of the switch
I, and thus energize the lower coil 26 of the
main switch X, so completing the circuits of
the various parts of the apparatus. The di-
rection of the current in each conductor for
this direction of motion is indicated by the
arrowsin dotted or broken lines, and it will be
noticed that the current through the arma-
ture 44 of the motor A is nowin the opposite
direction, causing an opposite rotation of the
shaft B and thus causing the sheave or drum
E and so the car or load G to travel in the
opposite direction, when it may be stopped
as desired by releasing the button 4.

Asthe switches L. I/, &e.,are all to bein par-
allel arrangement with each other, it will be
seent that the action of the apparatus is the
same from whichever switch the machine is
controlled. When the motor A is in opera-
tion in either direction and one of the but-
tons of the system is depressed, if one of the
buttons connected with the other side of the
switch is depressed there would be no inter-
ference with the operation of the motor, the
only effect being the charging of both coils
of the main switch Kand the first coil charged
having attracted the iron core towardit. The
last coil to be charged has less attractive ef-
feet and therefore does notinterfere with the
action of the first coil charged. The core 27
js made to fit closely into the interior of the
coils 10 26, so as to form an air-cushion, thus
preventing a rapid movement of the core 27 in
either direction. This is necessary for the
protection of the motor A in case one button
is released while one connected with the other
switch-coil is depressed.

Having described the operation of and the
results secured by my invention, I declare
that what I claim is—

1. In an electric hoisting mechanism, the
combination, with a shunt wound motor, of
an electro-magneticswitch for controlling the
armature current of said moto?, two solenoids
in multiple arrangement for actuating said
switeh, a plurality of double push-buttons or
contact switehes in multiple arrangement,
adapted to close either solenoid circuit, the
said electro-magnetic switch being arranged
to open when the said push-buttons are re-

leased, and a system of connecting eircuits,
substantially as shown and deseribed, for the
purposes set forth.

9. In an electric hoisting mechanism, the
combination, with a shunt wound motor and
a starting rheostat in series with the arma-
ture of said motor, of an electro-magnetic
switeh for controlling the armature current
of said motor, two solenoids in multiple ar-
rangement for actuating said switch, an elec-
tric brake connected in shunt around the mo-
tor armature and rheostat, a plurality of dou-
ble push-buttons or contact switches in mul-
tiple arrangement, adapted to close either
solenoid circuit, the said electro-magnetic
switch being arranged to open when the said
push-buttons are released, and a system of
connecting cireuits, substantially as shown
and described, for the purpose set forth.

3. In an electric hoisting mechanism, the
combination with a shunt wound motor, of
an electro-magnetic switch for controlling
the armature current of said motor,two solen-
oids in multiple arrangement for actuating
said switeh, an automatic rheostat in the ar-
mature circuit of said motor, an electro-mag-
netic brake connected in shunt around the
motor armature and rheostat, the actuating
magnet coil of said rheostat being connected
in shunt with the magnetizing coil of said
brake, and a plurality of double push-but-
tons or contact switches in multiple arrange-
ment, adapted to close either solenoid circuit
of the main switch, the said electro-magnetic
switch being arranged to open when the said
push-buttons are released, and a system of
connecting circuits, substantially as shown
and described, for the purpose set forth.

4. An electro-magnetic brake consisting of
an iron box or case inclosing a coil or solen-
oid, a brake-shoe shaped to form a cover to
the said box or case, a projection on the said
brake-shoe adapted to form the core of the
said solenoid, and a spring in the interior of
the said solenoid between the said core and
the said iron case or box, substantially as
and for the purpose set forth.

5. In an electro-magnetic switch, the com-
bination, with two actuating solenoids, of an
iron core having a reciprocabory movement
between the said solenoids; two conducting
rods parallel to the movement of said core, an
insulating bar or piece attached to said core,
the said insulating piece carrying two metal-
lic contact-pieces, each of said contact-pieces
being in connection with one of the said con-
ducting rods, and conducting clips adapted
to engage said contact-pieces, substantially
as set forth.

6. In an electro-magnetic switeh, the com-
bination, with two actuating solenoids, of an
iron core having a reciprocatory movement
between the said solenoids, two conducting
rods parallel to the movement of said core, an
insulating bar or piece attached to said core,
the said insulating piece carrying two metal-
lic contact-pieces, each of said contact-pieces
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being in connection with one of the said con-
dueting rods, conducting clips adapted to en-
gage said contact pieces, and a spring or
springs connected to the said core adapted to
bring the said insulating bar or piece to its
central position whenever the solenoid eir-
cuits are broken, substantially as set forth.
7. In an electro-magnetic switch, the com-
bination, with two actuating solenoids, of an
iron core having a reciprocatory movement
between the said solenoids, the said core fit-
ting into the said solenoids in such manner
as to form an air-cushion to retard its move-
ment, two conducting rods parallel to the
movement of said core, an insulating bar or

piece attached to said core, the said insulat-
ing piece carrying two metallic contact-pieces,
each of said contact-pieces being in connec-
tion with one of the said condueting rods, con-
ducting clips adapted to engage said contact-
pieces, and a spring or springs connected to
the said core adapted to bring the said insu-
lating bar or piece to its central position
whenever the solenoid circuits are broken,
substantially as set forth.

FRED BRAINARD COREY.

Witnesses:
Jaues W. RIPLEY,
WM. ROBINSON.
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