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UNITED STATES

PATENT OFFICE.
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To all whom it may concern.:

Beitknownthatl, JounIl. CLARK, of Boston,
county of Suffolk, and State of Massachusetts,
have invented an Improvement in Eleetric-

5 Elevator Mechanism, of which the following
description, in connection with the accompa-
nying drawings, is a specification, like letters
on the drawings representing like parts.

This invention relates to elevator mechan-

ro ism of that class in which the elevator is act-
uated by a fluid preferably contained in a tank
under pressure.

Prior to my invention I am aware that the
fluid employed to actuate the elevator has

15 been forced into the tank or vessel by a pump
driven by an electric motor.

My present invention has for its object to
provide a novel mechanism, as will be de-
scribed, whereby the electric motor and the

20 pump operated by it may be rendered inop-
erative when the volume of fluid in the {ank
or vessel has reached a predetermined point
or amount, and whereby they are maintained
inoperative until the volume of fluid in the

25 tank is reduced by actual use of the elevator.

Another feature of my invention consists
in providing a novel construetion of switch
for use in connection with a shunt-wound elec-
tric motor, the said switch being operated by

30 the mechanism actuated by the fluid in the
tank.

My invention therefore consists in the com-
bination of the following instrumentalities,
viz: a tank or vessel to contain fluid to actu-

35 ate the elevator, a pump to supply the fluid
to the tank, an electric motor to operate said
pump, a switch to control the circuit of the
motor, a c¢ylinder, a piston located therein op-
eratively connected tothe said switch,a valve-

4o casing provided with a port connected to the
said tank, a seecond port connected to the said
cylinder, and an outlet-port for the fluid dis-
charged from theeylinder, and a valve in said
valve-casing to control said ports, whereby

45 the fluid is confined in the cylinder when the
fluid in the tank is at a predetermined point
and the motor thereby maintained inopera-
tive by the fluid confined in the cylinder, sub-
stantially as will be described.

50  Other features of my invention will be

pointed out in the claims at the end of this
specification.

Figure 1 represents a suificient portion of
a building provided with an elevator mech-
anism embodying my invention. Fig. 2 in
elevation and. section represents a sufficient
portion of the elevator-operating mechanism
shown in Fig. 1, on an enlarged scale; and
Fig. 3, a diagram of circuits to more clearly
show the operation of the switeh.

B represents a building or -structure pro-
vided with a hoistway B’,in which is located
an elevator - car B3? suspended by hoisting-
ropes BB passed about pulleys or sheaves ¢
and about sheaves B® 3% of the hoisting-en-
gine B7, located, as herein shown, in the base-
ment B%of thebuilding. The hoisting-engine
B7 is supplied with fluid contained in a tank
or vessel A. '

The tank or vessel A is preferably made
air-tight to contain the flunid in it under press-
ure. The fluid is supplied to the tank A by
a pump A’ of any usunal or well-known con-
struction, it having its outlet-pipe A? con-
nected, as herein shown, by a branch pipe A®
to the said tank, the inlet-pipe A* of the said
pump being connected to the source of sup-
ply. The pump A’ is driven by an electrie
motor ¢, which may be of any usual or well-
known type of motor; but I prefer to employ
what is known as a “shunt-wound motor.”

The pump A’, as herein represented, is
driven by worm-gears, (not shown, but which
are inclosed within a case o',) the shaft of one
of the gears having mounted on it erank
wheels or disks «? only one of which isshown,
joined by connecting-rods ¢® to cross-heads
a', secured to the piston-rods ¢ of the pump.
The worm-gears referred to are on a shaftse-
cured to orforming partof thearmature-shaft
of the motor and driven by worms not herein
shown, but which may be substantially such
as shown and described in United States Pat-
ent No. 442,344, dated December 9, 1890.

The current to the electric motor ¢® is con-
trolled by a switch preferably of the form
herein shown, it consisting of a resistance D,
arranged in the arcof a cirele, and a conduct-
ing-strip o/, with which co-operate two con-
tact-brushes D* b° on an arm b, herein repre-
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sented as fastened to a shaft 0%, having
mounted upon it a pulley 07 the resistance U
and condueting strip or section b’ constitut-
ing one form of stationary member of switch
and the arm ' and contact-brushes 0 1° con-
stituting one form of movable member of said
switeh. The pulley 1% as herein shown, has
passed about it a rope or other flexible con-
neetion 0%, havingatone enda sunitable weight
0® and having its other end connected to the
piston-rod 0 of a piston L', located within a
cylinder D%, connected by a pipe or port b
to a valve casing or cylinder ¥, preferably
containing a piston-valve 0%, which is moved
in one direction by the volume of fluid in the
tank A and in the other direction, as herein
shown, by aspring ', located within the valve-
casing and acted upon by an adjustable rod
b, extended through the end of the valve-
casing and by means of which the pressure
upon the valve to be overcome by the press-
ure of fluid upon the said valve may be regu-
lated. The valve-casing D', as herein shown,
has its lower end or bottom connected by the
pipe c to the inlet-pipe A® for the tank, and,
it desired, the pipe ¢ may be provided, as
shown, with a coek or valve¢’. The valve
casing or fitting 0 is provided with an outlet-
pipe ¢* and preferably with an overflow-pipe
% joined to the said outlet-pipe. The switch
herein shown is provided with asupplemental
coil ¢, arranged at the end of the resistance
b, so that the current will {low through the
coil substantially at right angles to the are,
which may be formed when the contact-brush
or arm l* leaves the resistance b, and whereby
the said are may be broken or reduced to a
minimum. The circuit of the eleetric motor
is controlled by the position of the movable
member or arm 0* of theswiteh, the said mov-
able arm or member being brought in contact
with its co-operating stationary member or
members when the volume of fluid in the tank
A has fallen below a predetermined point or
amount, and at such time currentis supplied
to the electrie motor and the pump is put in
operation to renew the volume of fluid in the
tank. When the volume of fluid in the tank
has reached the predetermined or desired
point, the back-pressure from the tank aets
through the pipe ¢ upon the valve b¥ and
raises the said valve so as to connect the pipe
U* with the valve-casing 0™, thus permitting
the fluid from the tank to flow into the eylin-
der O and force the piston O in a direction
to move the arm or movable member 0! of the
switch outof contactwith the stationary mem-
ber or members, and thus bLreak the circuit
of the electric motor and stop the rotation of
its armature. The outlet for the fluid in the
tank A and for the fluid in the eylinder bH%is
closed, while the volume of fluid in the tank
remains at the predetermined point, and the
said volume of fluid is maintained at the pre-
determined point until it is reduced by the
starting of the elevator. When the elevator

is put in operation, the volume of fluid in the
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tank falls below the predetermined point, and
the pressure acting upon the valve in the cas-
ing b* is reduced, and the counterbalancing-
pressure of the spring, or it may be a weight,
predominates and forees the valve into its
normal position, thereby cutting off commu-
nication between pipe ¢ and pipe D% and es-
tablishing communication between the pipe
0¥ and the pipe ¢?, and at such time the weight
b* acts upon the pulley 0° and moves the pis-
ton 0¥ in its eylinder O* so as to force the
fluid in the eylinder out through the pipe ¥,
the valve 0" and into the pipe ¢% from whence
it may be permitted to run to waste; or the
pipe ¢® may be connected to the inlet-pipe for
the pump.

I prefer to employ a switeh constructed sub-
stantially as herein shown when the electrie
motor used is a shunt-wound motor, for with
this form of switch the resistance D may be
interposed in the armature-cireuit when the
current is first supplied to the motor, while
at the same timea direet path for the current
is afforded through the ficld-coils of the mo-
tor, which being of less resistance than the
armature-cireuit at the beginning of the rota-
tion of the armature substantially all the cur-
rent will pass through the field-coils of the
motor and substantially little current will
pass through the armature, thus preventing
the armaturc from being burned out by an
excessive current when the motor is first
started. This may be readily comprchended
by referring to I'ig. 2, wherein the manner of
connecting the motor in eirenit is represented
in diagram.

Referring to Fig. 2, it will De scen that one
line-wire d is connected to the movable arm
or member of the switeh, the other line d’ to
one commutator-brush % and the other com-
mutator-brush «° is joined by wire ' to the
resistance, while one end of the field-magnet
coil dY is connected to the conducting-strip
and its other end to the brush ¢

When the contact-brushes are first brought
in contaet with the resistance and with the
conducting -strip, the ecireunit through the
fields is of less resistance than the armature-
cirenit, and consequently the maximum part
of the current will pass through the fields,
thus avoiding danger of burning out of the
armature by an excess of current; but as the
resistance is gradually cut off the armature-
circuit the amount of current passing through
the armature is gradually inereased until the
resistance has been entirely cut out, and at
such time & maximum current passes through
the armature and the motor is working at its
full capacity.

I do not desire to litnit my invention tothe
particular construction shown, as any desired
form of weight to move the valve 0% in a di-
rection opposite to that in which it is moved
by the flnid may be used.

With the apparatus herein shown it will be
noticed that the motor remains inoperative
as long as the flnid is confined in the eylin-

70

75

8o

85

9o

95

100

105

110

115

130




Io

5

20

25

3o

35

40

45

477,100 ' 3

der, and the fluid remains confined in the eyl-
inder as long as the volume of fluid in the
tank remains at the predetermined point, and
inasmuch as the volume of fluid is only di-
minished by actual use of the elevator the
electric motor is employed only to replace the
fluid used in the elevator-service, and conse-
quently the electrical part of the apparatus
is run at a minimum expense.

I claim—

1. In a hydraulic-elevator system, the com-
bination of the following instrumentalities,
viz: an elevator, a tank or vessel to contain
fluid to actuate the elevator, a pump to sup-
ply the fluid to the tank, an electric motor to
operate said pump, a switch to control the
circuit of the motor, a eylinder, a piston lo-
cated therein and operatively connected tothe
said switeh, a valve-casing provided with a
port connected to the said tank, a second port
connected to the said eylinder, and an outlet-
port for the fluid discharged from the cylin-
der, and a valve in said valve-casing to con-
trol said ports, whereby the fluid is confined
in the eylinder when the fluid in the tank is at
a predetermined point, and the motor thereby
maintained inoperative, substantially as de-
seribed.

2. In a hydraulie system, the combination
of the following instrumentalities, viz: an ele-
vator, a tank or vessel to contain fluid to act-
nate the elevator,a pump to supply the fluid
to the tank, a shunt-wound electric motor to
operate said pump, a switch comprising a re-
sistance included in the armature-circuit of
the motor, a conduecting strip or section in-
cluded in cirenit with the field-coils of the
motor, a supplemental coil ¢, connected to the
resistance and to the conducting-strip, a mov-
able member of the said switeh connected to
the line-cirenit,and mechanism, substantially
as described, actuated by the volume of fluid
in the tank to operate the said movable mem-
ber of the switch, substantially as specified.

3. In a hydraulic-elevator system, the com-

bination of the following instrumentalities,
viz: an elevator, a tank or vessel to contain
flnid to actuate the elevator, a pump to sup-
ply the fluaid to the tank, an electric motor,
and intermediate gearing to connect the pump
with the armature-shaft of the said motor, a
switeh to control the cireuit of the motor, a
cylinder, a piston located therein and oper-
atively connected to said switch, a valve-cas-
ing provided with a port connected to tl}e
said tank, a second port connected to the said
cylinder, and an outlet-port for the fluid dis-
charged from the cylinder, and a valve insaid
valve-casing to control said ports, whereby
the fluid is confined in the cylinder when the
fluid in the tank is at a predetermined point,
and the motor thereby maintained inopera-
tive by the fluid confined in the ¢ylinder,sub-
stantially as described.

4. In a hydraulic-elevator system, the com-
bination of the following instrumentalities,
viz: a tank or vessel to contain fluid to act-
uate the elevator, a pump to supply the fluid
to the tank, a shunt-wound electric motor to
operate said pump, a switech comprising a re-
sistance included in the armature-circuit of
the motor, a condueting-strip included in cir-
cuit with the field-coils of the motor, and a
movable member connected to the line-cireuit,
a pulley to which said movable member is se-
cured to move therewith, a eylinder, a piston
therein, a weight, a connection joined to the
said piston and to the said weight, a valve to
control the movement of the said piston, a
valve-casing connected tothetank,and means
to act on said valve in opposition to the fluid,
substantially as deseribed.

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

JOHN H. CLARK.

Witnesses:
JAs. H. CHURCHILL,
L. A. WASHBURNE.
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