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Be it known that we, N1LS O. LINDSTROM.;.
residingat New York, borough of Queens, and
ALLAN COWPERTHWATIT, residing at New

York, borough of Brooklyn, State of New

York, citizens of the United States, have in-

vented certainnew and useful Improvements

in Klevator-Controllers, of which the follow-

ing is a full, clear, and exact description.

This invention relates to the control of

electric elevators, the object bein g to provide

means whereby the electric hoisting machin-
ery can be started, stopped, and reversed
-and the speed altered with reliability and

positiveness by simple apparatus controlled
from the car through the medium of electric
circuits. .

In general terms the invention consists of
fluid - pressure motors respectively control-
ling certain electric switches and the brake,
which switches in turn serve to stop, start,
reverse, and change the speed of the actuat-
Ing electric motor, said fluid-pressure motors
being controlled by electromagnetic valves

operated from the ecar.

The invention further consists of the con-

struction and arrangement
itself, all of which will be
atter with particulari
out in the claims. | I

1he invention is illustrated in the accom-
panying drawing, which represents, diagram-

described herein-
y and finally pointed

matically and conventionally, our entire con-

trolling system. - D .

The elevator-car is indicated by A. 1t is
sustained, raised, and lowered by a cord a
passing around a drum B and thence to a
counterweight W. The drum is actuated by
an electric motor C, geared thereto in any de-
sired manner. A brake D is applied to the
motor-shaft or to some shaft driven by it to
bring the motor to a stop after the working
circuit has been opened. o .

E is an auxiliary electric motor or other
source of power arranged to operate an air-
compressor I, and G is a reservoir or receiver
for the air so compressed.

I11is an air-motor consisting merely of a cyl-
inder and piston, the latter being connected
through its piston-rod with a switeh-lever hn,

carrying two bridging contacts h' h?, adapted |

r

of the apparatus

to be thrown into and out of engagement with

contacts 1, 2, 3, and 4. T is another air-mo-
tor similar in every respect to H and with

its piston-rod connected with a lever 2, CATry- 55

ing two bridging contacts 7 and t*, adapted
to connect with four contacts 5, 6, 7, and 8.
J 18 another air-motor of the same character
whose function is to bridge the two contacts 7.

K and L are two other air-motors of the same 6o

kind, the former controlling a resistance R
and the latter controlling a brake D, the brake
for this purpose being mounted upon a bell-
crank d, one arm of which carries a weight, d’,

opposing the piston of the motor L. -
In connection with each of the motors H, I,
and J are electromagnetic valves H', I', and

' J', respectively. Each of these consists of a

casing o, containing a valve o', having two
heads, one of which, 0%, rests by gravity upon
its seat 0% while the other, 0%, is at the same

time off its seat and opening a passage to the

atmosphere. The valve-head 0?is of soft iron

1o form an armature for an electromagnet p,

mounted at the upper end of the

casing and
axially in line with the valve.

When this

magnet is energized, the valve is lifted, thus

uncovering the seat 0® and closing the opein-

ing belowleading to the atmosphere. A pipe

for the conveyance of the compressed fluid
leads from the tank G to the upper part of
the casings o, the pipesleading to the respec-
tive valve-casingsbeing indicated by q, 7, and
S, from which it will be seen that the air-pres-
sure 1s always above the valve-heads 0% The
motor Il is connected with its valve-casing
' by a pipe t, entering the casing at a point
between the two valve-heads. The motor I
and the casing I’ are similarly connected by
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a pipe u, and the motor J and casing J' are go

likewise connected by a pipe v. Ifrom the
pipestandu branches? and ' lead to a valve-
casing f, containing g double-acting check-
valve /', adapted to close either of the pipes

i u', while leaving the other open to admit 05

the pressureinto the casing 7. ¥From this cas-
ingfanother pipe g,branching intotwo pipes g’
and g% leads to the motor X and to the motor I..

The function of the motor I and its valve
" is to start the actuating electric motor O
in one direction, while the function of the
motor I and its valve I' is to start the motor
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C in the other direction, and to accomplish

this efficiently the valve II' and the valve I'
not only control the air for closing the main
switches, but also to operate the rheostat i
and the brake D. The function of the motor

J and its valve J' is merely to short-circuit a
portion of the winding of the field-magnet of
the actuating-motor C to increase the speed.

The electric circuits are as follows: The
main wires 9 and 10 comein through the hand-
switeh 11, from which they lead, respectively,
to the contacts 1 and 3, and thence by wires
12 and 14 to contacts Sand 5. Contacts 2 and
¢ are connected together by wire 15 and con-
tacts 4 and 7 are connected together by wire
16, these connections between the two sets of
contacts being the usual connections for re-
versing the polarity of the armature-leads,
(indicated by 17and 18.) The field-magnet ¢
of the motor is constantiy in a closed ecircuit
19 and 20 across the mains 9 and 10; but the
field-magnet is divided into two sections, one
of whichis adapted to be short-eircuited when
the circuit 21 22 is closed at the contacts .
In the car is placed amanually-operated lever
a, adapted to make connections when moved
in one direction between contacts 23 and 24
or 23, 25, and 24 and when moved in the other
direetion between 26 and 27 or 20,23, and 27.
28 and 25 are connected together, and 27 and
94 are connected together. 24 leads to one
side of the main circuit, (represented by 19.)
23 leads by wire 29 to the magnet p, operat-
ing the valve II', and thence by wire 30 to the
other side of the main circuit, (represented
by wire 20.) Contact 26 leads by wire 31 to
the magnet on the valve I',and thence by wire
30 to wire 20. Contact 25 leads by wire 52 to
the magnetattached tothevalve J and thence
by wire 81 to wire 20. Thus valve J'is in
parallel with both valves L' and I'.

The operation is as follows: Assume the re-
ceiver G to be charged to the proper pressure,
the elevajor stationary with the brake ap-
plied, and the pistions of the several alr-mo-
tors all at the lower ends of their strokes.
To start the car—say to go up—the operator
moves the handle ¢ to the first position to the
right to bridge contacts 23 and 24. This
closes a circuit over the wires 30 31 and 19
20 and energizes the magnet attached to the
valve I'. The magnet lifts valve o', thus
closing the escape to the atmosphere and ad-
mitting pressure from the pipe ¢ to the pipe
t, whenece it leads beneath the piston of mo-
tor H and lifts lever /i, causing contacts 1 and
2 t0 be bridged by 7" and 3 and 4 by /%, At
the same time the pressure passes through
pipe ¢/, forces the valve /' to tho right, thus
closing the pipe«/, and enters the pipesgy, g,
and ¢°, finally actuating the pistons in mo-
tors I and L. The closing of the switeh /i
sends a eurrent through the armature of mo-
tor C in the proper direction to elevate the
car. This circuit may be traced as follows:

- 'Wire 10, contact 1, contact 2, wire 13, motor-

armature, resistance R, wire 17, contact 4, | ple of cur invention.

contact 3, and wire 9. Motor L releases the
brake, and the actuating-motor Cstarts with
the entire resistance R in circuit; but thisre-
sistance is gradually cut cut by motor I, un-
til finally, with the resistance all out, the mo-
tor runs at full normal speed. 'T'o increase
the speed of the actuating-motor, the plan of
weakening the field of the motor is adopted.
The operator in the car throws the hand-le-
ver over to the second position to the right,
whieh connects the magnet attached to the

valve J'in parallel with the magnet attached

to valve II', the circuit of the magnet at-
tached to valve J’ being traced from contact
925 in the car by wire 32, thence through the
magnet to wire 30, to which the other mag-
net remains connected. DMagnet p of valve
J' then being energized, valve o' is lifted and
admits pressure from pipe » beneath the pis-

| ton in motor J, causing it to lift the lever to

which it is connected and bridge the contacts

4. This completes ashort circuit 21 22 around

a portion of the field-magnet coil ¢ of the mo-
tor, thus weakening the field and speeding up
the machine. Tostop the elevator, the hand-
switeh in the car is moved to a central Posi-

‘tion, (shown in the drawing,) whereupon the

circuits of the valve-magnets are opened, al-
lowing the valves to drop, cutting off commu-

nication between the source of alr-pressure,

and the motors,and opening exhaust-passages
to the atmosphere. The air from motors I&
and 1. flows backward through the pipes g/,
¢, and g,through the valve-casing j into the
open pipe ¢, through the pipe [, and thence
throungh the valve-casing II' to the atmos-
phere. At the same time the air flows from
the motor H through the same exhaust-port
in the valve-casing H'. The main switch 1ig
therefore opened and the resistance R thrown
into circuit and the brake applied simul-
toneously. To start the car in the opposite
direction, the hand-lever ¢ is thrown to the
first position to the left, bridging contacts
26 and 27, which closes the circuit through
the magnet attached to the valve I' by way
of wires 30 and 31, whereupon pressure 1s
admitted to the motor I, which closes the
switeh 7, establishing a current in wires 17
and 18 of reversed polarity, in congequence
of which the motor lowers the car. At the
same time pressure is admitted to the pipe
w', which forces the valve /' over to the left,
closing the pipe ' and admitting pressure io
the motors K and 1., which cut out the re-
sistance R and rclease the brake. 1o 1In-
crease the speed, the hand-lever ¢ is thrown
to the second position to the left to bridge
the contact 28 and establish a circuit for the
valve J'in parallel with T', resulting in the
operation before described.

It will e understood that the construction
of the motors and valves may be altered to
suit conditions without departing from tho
spirit of our invention, the forms shown be-
ing merely intended to illuatrate the princi-
Ourinvention also ex-
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tends to the use of any liquid or gas as a |

source of power instead of atmospheric air.
Having deseribed our invention,we claim—
1. The combination of an elevator-car, an
actuating electric machine therefor, two con-
trolling-switches for the respective directions
of rotation of the actuatin g-machine, a fluid-
pressure motor for each switch, a valve con-
trolling each motor, a brake for the actuat-
ing-machine and a fluid-pressure motor oper-
ating said brake and means whereby, the op-
eration-of either of said valves will control

- the pressurein the motor operatin g the brake,

20

substantially as described.

2. The combination of an elevator-car, an

actuating electric machine, an electricswiteh
for stopping and starting said machine, a
fluid-pressure motor operating said switch a

valve controlling said fluid-pressure motor,

means for increasing the speed of said actu-

ating-machine, another fluid-pressure motor

- controlling said means, a valve controlling

25

the second fluid-pressure motor and means

whereby first one and then both of said valves

can be operated from the elevator-car.

5. The combination of an elevator-car, an
electrie actuating-machine therefor,two elec-
tric switches controlling the two directions of
movement of said actuating - machine, two

fluid-pressure motors operatin g sald switches 3o

respectively, two valves controlling said 1 0-
tors, means for operating either of said valves

from the elevator-car, a pipe leading from

each of said fluid - pressure motors, a third
fluid - pressure motor controlling the actuat- 35
ing - machine, a pipe connecting said third
motor with each of the pipesleading from the
other two motors and means whereby one of
the pipes leading from the first two motors,

can be automatically closed while the other 40

is opened to the third fluid-pressure motor,
substantially as described. |

In witness whereof we subsecribe our s1ona-
tures in presence of two witnessas,

NILS O. LINDSTROM.
ALLAN COWPERTHWAIT.

Witnesses:
WM. A. ROSENBAUM,
JAMES A, DONNELLY.



	Drawings
	Front Page
	Specification
	Claims

