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To all whom it may concern:

Be it known that I, JaAMES EDWIN BYRNE,
a citizen of the United States, and a 1‘6%1(1811t
of Brooklyn,in the county of Kingsand State
of New York, have invented certain new and
useful Electrie Elevating-Machines, of which
the following is a specification.

My invention relates to lmplovements 1n

elevating machinery in which arotating drum
operates 1n connection with cables, which, be-
Ing attached to a suitable car, gives it upward
or downward motion, automatic top and bot-
tom and 1ntermediate safety-stops operating

in conjunction therewith; and the objects of |
my improvement are, first, to substitute elec-

tric motive power for those now in 1ise; sec-

ond, to substitute in place of the present_

safety mechanical arrangements on the ma-
chine for antomatically reversing the motion
of the elevator-car at the top or bottom of the
hoistway, or at an intermediate point if the

car should meet an_obstructionin its descent,
thereby causing the car to stop in the hoist-
way and the hoisting-cables to unwind {from

the drum, and commonly known, respectively,
as “automatic top and bottom stops” and
“automatic intermediate stop,” automatic

stops that operate in connection with electrice |

circuits; third, to provide a form of machine

that can be operated in a simple manner by |.
means of electric circulis and a switeh in the

car; fourth, to substitute for the mechanical
m*mnﬂement for operating the brake an elec-
trical device which is operated from the switch
in the car; fifth, to provide a means of auto-
matically reversing the position of the switch
at the top and bottom of the hoistway, there-
by reversing the motion of the car and pre-
g accldent, thus forming additional top
and bottom automatic stops; and, sixth, to sub-
stitute for the present elevator-machines with
winding-drums -one more simple and efficient
and especially adapted for passenger-service.
I attain these objects by mechanism illus-
trated in the accompanying drawings, 1n
which— o
Iigure 1 18 a side elevation of the machine
with hoisting-cables wound on and leading up
IPig. 2 is an end eleva-
tion- of the machine with hoisting-cables
wound on and leadingup from winding-drum.

-

o

‘motor 57 being

Fig. 3 is a top view of the machine with hoist-
1110-0.&1)1@% wound on and leading up from

| wmdm o-drum in connection with a Slde eleva-

tion of the top of the elevator-shattwith parts
broken away,and the elevator-car with parts

broken away, showing the switch in connec-

55

tion with automatic mechanism for reversing

it. This figure also shows a diagram of the
electric-circuit connections between the car-
switch, the automatics, and the eleefric mo-
tors, together with their make and break con-
tacts. I‘w 4 is a side elevation of the bot-
tom of the elevator-shaft with parts broken
away, showing the car with parts broken
away, and the switeh in connection with au-
tomatic mechanism for reversing it. FIig.

5 18 an enlm'ﬂ ed view, in side elevmlon of the

brake and 1’116(311&1118111 with electric 111_0101‘ for
operating the same, the rest of the machine
being broken away. Fig. (6 is an enlarged
view, in plan, of the brake and mechanism,

with electrie motor for operating the same,

the rest of the machine being broken away.
Fig. 7 1s a side elevation of the intermediate
stop mechanism and the winding-drum and
machine-base, the two latter being with parts

broken away.

Similar figures and lebters refer to similar

parts thr 0110110111; the several views.

The base_ 19 and the standards 20,21, 49,
and 50 form the bed of the machine. The
electric hoisting-motor 1 and the backing-

1otor o7 secured to the worm-shait 2,
ogive motion in either direction divectly to
the worm-shaft 2, which has fastened on itthe
worm 3, meshing into the worm-wheel 4, which
1S fa%tened to the drum-shaft 5, with bemmﬂs
25 and 26, in standards 20 and 91 which drum-

shaft has fastened to it the 11018L111g -drum 6 g

and causes the hoisting-drum 6 to revolve,
thereby winding the hoisting-cables 7 and
hoisting the elevator-car 8. The electric
brake-motor 9, eiving motion dirvectly to the
brake-worm shaft 10, which has fastened on 1t
the brake-worm 11, meshing into the swing-
ing worm-segment 12, which 1s pivoted at
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point 13, and has attached to it at points 14

and 15 the brake-strap 10, canses the brake-
strap 16 to grip the brake-wheel 17, where-
upon the brake-wheel 17, being attached to

the hoisting-worm shaft 2, stops the motion of
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the said hoisting-worm shaft 2 when the clec-
trie hoisting-motor 1 is not in operation. 'he
spring 18, being attached to the machine-base
19 and to the swinging worm-segment 12,
draws back the segment 12 when the brake-
motor 9 isnotin operation, thereby slackening
the brake-strap 16. To the standard 20 is at-
tached the ribbedbracket 22, through the per-

“forated arms 23 and 24 of which passes the

drum-shaft 2 to its bearing 25. On the por-
tion of the drum-shaft 2 included between the
arms 25 and 24 is cut a serew-thread 50, and
along which travels a nut 27, carrying insu-
lated arms 28 and 29, the travelingnut 27 being
prevented from tuwrning by means of a feath-
cr 51 on the bracket 22, which slides through
aslot 32,1et into the nut 27. - On the bracket-
arms 25 and 24 are located the machine top
and bottom automatic stop contact-points 53,
99, 55, and 56, so arranged and at such a dis-
tance apart that spring contact-point 33 will
bestruck by the insulated arm 28, and thereby,
Ina manner to be hereinafter explained,
cause the elevator-car to be automatically re-
versed only after the elevator-car has passed
Its upper landing, and thus prevent its
wreeking itself in the top of the hoistway, if
from any cause it should not be controlled in
the usual manner by the car-operator, and
contact-point 55 will be struck by the insu-
lated arm 29, and thereby, in a manner to be
hercinafter explained, alter the direction of
motion of the elevator-car, and thus prevent
its wrecking itself in the bottom of the hoist-
way, 1L from any cause the operator should
fatl to stop it.

On the machine-base 19 arveloeated the in-
termediate automatie stop contact-points 37
anda 54, 8o arranged as to be struck by the end
of the lever 39, which lever 39 is fulerumed

along the bottom of the drum 6, and thereby,
i amanner to be hereinafter explained, cause
the elevator-car to be reversed, and thereby
prevent aceident when from any cause the
downward progress of the clevator-car is im-
peded by an obstruction while the machine
1 in motion, thereby eausing the cables 7 4o
unwind from the drum, the weight of whi ¢h,
falling on the arms 41 and 42, causes the lever
54 to operate. |

The operation of the machineis as follows:
The battery-wire cisconnected with the switeh
5 I the car, the hoisting-machine motor 1,
wire «,is connected with the contact-point 44
in the car, the lowering-machine motor 57,
wire d,is connected with the contact-point 54
i the car, and the brake-motor 9, wire U, 1

15
connecled with the car contact-point 45. lee-
leetrical contact being made in the car De-
tween wires ¢ and ¢ by means of the switeh
4 and contact-point44, the motor 1 is started

and the machine is set in operation to hoist
the cars. Contact now being broken between |

wires ¢ and e by means of switeh 43 and made
between wires O and ¢ by means of switeh 13,
the motor is first stopped, and then the brake-

at pomnt 40 and has armg 41 and 49 extending

404,893

motor I being set in operation the brake aefs
mmstantly to overcome any existing inertia of
the machine and ecar.
broken between wirves O and ¢ by means of
switeh 43 and then made by meang of switeh
45 bebween wires ¢ and , the brake is first
slackened. by action of spring 18, and then
motor o7 starts, reversing the motion of the
worm-shaft 2 and lowering the car &, Well-
known forms of motors, with suitable tangen-
tral brushes that will admit of thig reversal
of the direction of motion of worm-shaft 2, are
to be used.

Ifor the purpose of showing the operation
of the automaties, we will now suppose the
car at the top landing and the brake on and
breaking contact at contact-point 45 by means
ol the switeh 43, thus throwing off the hrake,
and, making contact between switeh 43 and
contact-point 54, cause the ear to descend un-
t1l an obstiruetion is accidentally met with in
the hoistway, thus preventing the car from
descending any farther and causing the ropes
to unwind from the drum The ropes, now
talling by their own weight on the lever-arms
+1 and 42, cause the lever 39 to operate and
break contact in cireuit d at contact-point 34
and mmstantly make contact at contact-point
57 between wires ¢ and « through a portion
of the wire «, thereby eausing the machine-
motor 1 to gtart, and thus prevent the ropes
from unwinding farther, and at the same time
by the agitation of the carattract the car-op-
erator’s attention to the state of affairs. The
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obstruction being now removed, the ear de-

scends to the lower landing, where the oper-
ator neglects to stop it and the car attempis
to go farther. As the car travels on a short
distance farther, the insulated arm 29 comes
in contact with the contact-point 55, break-
Ing the eircuit d and making conneetion He-
tween the wires a and ¢ through a portion of
the wire o and starting the machine-motor 1.
The car-operator now making connection be-
tween wires « and ¢, by means of the ecar-
switch 45 and the contact-point 4, the car is
started upward until, on reaching the top
landing, the operator negleets to stop it. Thoe
insulated arin 28 on the machine, as the car
attempts to ascend farther, breaks the cireutt
a at the spring-contact points 33 and instantly
makes contact between the wires ¢ and
through a portion of the wire a, and the nio-
tor 57 starts, causing theear to descend until
the arm 28 moves away from the spring con-

tact-points 33, and thus allows the civeuit o to
be again closed, the vibration of the ear
caused by the alternate making and breaking
of the cireuit calling the attention of the op-
erator.

As an additional set of automatie top and
bottom stops, the switeh 43 is fulerumed at
point 48 and extends throueh the side of the
car, so as to come in contact with the projec-
tion L6, attached to one of the sides of the top
of the hoistway, and when the ear atfempis

-

fo ascend beyond the npper Ianding to shift

Contact now being
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it and cause the contact betweerr the wires ¢
and ¢ at contact-point 44 to he breken and
contact to be made between wires ¢ and d at
contact-point 54, thus reversing the motion
of the ear. 1In 1]1 same manner, when the

car attempts to go below the bottom landing .

the switch-arm strikes the projection 4/
which causes the switeh to break contact be~
tween wires ¢ and d at contact-point 54 and
malke contact between wires ¢ and ¢ at con-
tact-point 44, and thus reverse the motwn of

the car.

I-am aware that prior to my invention
winding-drums driven by worm and gear
band ‘md brakes, electric motors with belt—
connections, and meclmmcally operated top
and bottom auntomatic stops have been made
and applied in connection with elevator-ma-
chinery, and that electric motors have been
used for driving-pumps for hydraulic-eleva-
I ther efom do not claim either of these
specifically.

What I do claim as my invention, and de-
sire 1o secure by Letters Patent, is—
1. The cmnbmatmn 1n an elevatmn ~-1ma-

0111110 of a winding drum and two electrm_

motors (one for hommnﬂ and the other for
lowerin g,) connected t]u‘()ugh a train of mech-
anism, consisting of a worm-shaft, a worm, a
worm-wheel, and a drum-shaft, all substan-
{1 :ﬂly as set Lorth.

The combination, in an elevating-ma-
(,]nne of & winding- drum and two electnc
:motms (one for hoisting and the other for
lowerum,) connected through a train of mech-

~anism, consisting of ﬂwm'm—shaft a WOorm, ¢

1%?01*1‘11-11?]‘1{36]5 and a drum-shaft, the motors
being in electrical connection with contact-
points in the elevator-car,all substantially as
set forth.

3. The combination, in an elmm‘rmﬂ-nm-j

chine, of a band- brake having a slackening-
spring and an eleetric motor, the band- brake
and the motor being mech ELIllGELHy connected
through a Worm-&haft, & worm, a worm-wheel
SCQ mont swinging about its shaft and fast-
ened to the b1 ake-band at two points, the
slackening-spring being attached to segment
atsome point below its S]mft and atsome pomt
without said segment, the motor beingin elec-
trical comleeuon with & contact- pomt in the
clevator-car, all substantially as set forth.

4. In an elevating-machine, the combination
of a bracket hawnﬂ arms carrying electrieal
contact - points, the said elecfrical contact-
points carried by the bracket-arms, a feather
which prevents a traveling nuttumm o, atrav-
eling nut carrying 1nhulmed arms which en-

cage with the electrical contact-points carried

by sald bracket-arm,hoisting and lowering mo-
tors, contact-points in elevmor car, and A hat-
tery, the electrical contact-points carried by
said bracket-arms being in the eleetrical elr-
cult connecting the cley ating-machine hoist-
mg and lowering motors, the contact-points
I elevator cmja,ml the bmte} v, all substan-
rmlly as set forth. .

5. Inan elevmmﬁ-nmchmo the combination
of a rocking le‘ver having arms at one end
upon which the hoisting-ropes fall when they
unwind from-the w 11’1(1111 o-drum, and at the
other end an arm with an Tnsulated {ip, holst-
g and lowering motors, contact-points with
which the insulated tip on the end of the said
rocking lever engages, contact-points in the

elevator-car, and a battery, the contact-points

with which the insulated tip on the end ol
the said rocking lever engages being in the
electrical circuit connecting the hoisting and
lowering motors, contact-points on the brack-

et-arms,contact-points in the elevator-car, and .

battery, all substantially as set forth.

6. The combination of two electric motors
fastened to the same shaft, one for hoisting
and the other for lowering, and a drum wind-
ing the hoisting-cables of an elevator-car con-
nected through a train of mechanism, the mo-
tors being in electrical connection with a con-
tact-point in the elevator-car,a brake oper-
ated by an auxiliary electric motor connected
through a train of mechanism, the auxiliary
motor being in electrical connection with a
contact-point in the elevator-car,a nut trav-
cling on the windine-drum shaft and carrying
111%111&‘5@(1 arms which engage at the ends of
the travel of the nut with contact - points
nmounted on the arms of a bracket which car-
ries a featherfor preventing the said nut from
turning, said contact-points being in the elee-
tric circuit connecting the machine-motors
with the contact-points in the car, a rocking
lever which makes and breaks contact be-
tween the batfery-wire and the machine-mo-
tor wires, and a switch connected with the bat-
tery-wiie and extending through the side of
the elevator-car and cengaging with stops at
the top and bottom of the clevator-hoistway,
thereby altering the position of the switeh in
the car, all Hantantially as set Lorth.

digned at Brooklyn,in the county of Kings
and State of New Y ork, this Gth day ol An-

cust, A. D. 1888.

JAMES EDWIN DYRNIL.

Witnesses: |
- ROCKWELL .J. HUNTER,
CEPHAS S. LACEY.
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