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To all whom it may concern:

Be it known that I, FRANK E. IIERDMAN, a
citizen of the United States, residing at Win-
netka, county of Cook, and State of Illinois,

haveinvented anew and useful Improvement
in Klevators, of which the follewingis a full,
clear, and exact description, reference being

had to the accompanying drawings, which
form a part of this specification.

My invention has for its object the auto-
matic stopping of an elevator at the end of
1ts travel, either up or down, and is particu-
larly applicable to elevators operated by a
winding - drum and ordinarily stopped by
means of a friction-brake. The objection to
the ordinary iriction-brakeis that, by reason
of its giving a certain definite amount of re-
sistance to the further travel of the elevator,
the power cannot be proportioned tothe speed
of the elevator nor to the load in the car.
The consequence is that if the load is heavy

or the speed great the car will travel a much

oreater distance than it would were the load
light or the car traveling slowly. IHence to
prevent the possibility of the car striking
considerable leeway must be given to it—
that is, the friction-brake must be applied too
long before the elevator reaches the end of
its travel. My invention is designed to ob-
viate this objection to the friction-brake by
using mechanismin connection with the wind-
ing- drum whereby the car will be automat-
10‘111}7 stopped with certainty just before it
reaches its extreme limit of movement inde-
pendently of the friction-bralke and without
regard to the load in the car or the speed of
1ts movement. |

I will now describe the mechanism which I
prefer to use to carry out my invention.

I do not illustrate the elevator-car, the
stopping, starting, and reversing mechanism
under the control ot the operator in the car,
nor the connections between them and the
motor, as these embody many different con-
structions well known to those familiar with
elevator construction and form no part of my
invention.

In the drawings, Figure 1 18 a front eleva-
tion of the winding-drum and mechanism con-
nected therewith embodying my invention,

and Fig. 2 18 a side elevation of the same, the
connection between the motor and the oper-

ating or motor- controlling shaft not being
%110W1 in these figures. I‘m 3 18 a front e]e-
vation of *Wmdmg-drum mth motor and its
valve in section, also showing connection of
valve medmmsm with oper atlllﬂ—shaft IFig.
1 is a section through cylinder G Fig. 5 1is
a section on line x z, Fig. 4.

In the drawings, A 1S the bed-plate: and B
the framework supportlnﬂ the winding-drum.
C is the drum, andc its shaft. On the dr um
1s placed an eccentric D. On the drum-shaft
is a small gear-wheel K, which meshes with
a large gear-wheel F, which is journaled to a
bracket secured to the frame B. On this
gear I 1s a projection or pin 7, located near
its periphery. To brackets extending from
opposite sides of the frame I secure the cyl-
inders G and G'in such manner thatthey are
adapted to have a swinging movement on
their pivotal bearings. I‘he cylinder G has
a pipe connection ¢ / between its upper and
lower ends, and in this pipe connection is a
valve H normally open. The piston I car-
ried by the piston-rod I, works in the cyhn-
der, and the piston- rod I 1s enlarged at its
outer end into an annular strap J, fitting
closely around the eccentric D. The cylm—
der G’ has the valve H' and a piston connect-
ed to the piston-rod I’, the same as cylinder

(x; but the piston - rod at its outer end is.

loosely pivoted to the annular strap J. The
cylinders & and G’ and pipes g and ¢’ are
illed with a fluid, preferably oil, although wa-
ter is serviceable.

The valves H and II' are operated by the
arms /v and A/, respectively, and these two
arms are connected by the rod X, which when
moved to the right or left 0pelates the arms
h and 7' to open or close the valves Hand .

The operating or motor-controlling shaft M
has upon it the sheave M?, around which the
shifting-cables pass. Connected to the shaft
M 1s the crank M?®, which crank is connected
by a link M* with a crank M5, connected to
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the valve M° which valve is moved to op-

erate the motor M’, and upon the direction
the valve is moved depends the movement
and direction of movement of the motor.
The piston-rod Q of the motor has connected

with it the rack Q', which meshes with the
pinion Q? on fthe shaft of the winding-drum.
| On the shaft M is secured a lever having
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the arm L and also the arm N. The lower

end of the arm N extends through a slot
in the rod X. The arm Lis forked, as shown,

and normally is in such position that when
the gear F is turning in either direction one
or the other of said forked members will be
engaged by the pin f. The pin f is so dis-
posed on the gear ¥ that it will not come 1n
contact with said forked member until just
before the elevator reaches its limit of move-
ment. .

The operation is as follows: The revolution

of the drum~——say from right to left, IFfig. 1—

carries with it the eccentric D. Astheeccen-

triec revolves, the pistons are slowly moved in
and out, the fluid in the eylinders circulating
constantly through the pipe connections. As
the elevator approaches its limit of move-
ment, the pin f reaches one of the forks on
arm L and carries said arm onits pivot-point
in the direction in which the pin is moving;,

turning thereby the operating-shaft, moving
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the arm N in one divection or the other, and
thus gradually closing the valves II and IT.

As the valves c¢lose, the resistance of the fluid
in the eylinders to the pistons gradually in-
creases, until, when the valves close, the 1n0-
mentum of the elevator is overcome and 1t
comes to rest. The operating-shaft having
by the movement just described been gradu-

ally turned to throw off the power at the same
time that the valves are gradually closed to

overcome the momentum of the elevator, the

turning of the operating-shaft to throw on
the power will at the same time operate the
arm L to restore it to its normal position and
turn the arm N, so as to move the rod IX and
open the valves IT and I, thus removing all
resistance to the operation of the elevator 1n
the opposite direction. Near the end of its
travel the pin f comes in contact with the
other forked end of the arm L and moves the
rod K in the opposite direction, closing the
valves as before and stopping the elevator.

In this specification L have shown the oper-
ating-shaft M as the motor-controlling mech-
anism; but anyothermotor-controlling mech-
anism may be substituted without departing
from my invention, the gist of my invention
being connecting the mechanism or device
which increases or decreases the resistance
to movement of the piston in the eylinder with
the motor-controlling mechanism and also
controlling the operation of said device or
mechanism by means of a device moved by
or with the drum and adapted at predeter-
mined point or points in the drum’s travel to
act on said cylinder device. |

I have shown merely the application of iy
invention to a winding-drum,althoughitis ob-
vious that when other elevator-hoisting mech-
anism is substituted for the drum the inven-
tion is equally applicable thereto.

The broad expressions used in the claims
are used so that it may be understood that I
donot restrict myinvention tothe precise con-
structions enumerated in the specification, as
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these will be varied by the skilled mechanie
to suit his convenience or the exigencies of
To indicate, however, the 7o
particular parts described in the specification
which would be included by the broad expres-

particular cases.

sions used I submit the following explana-
tion: The term ‘‘connection between the pis-
ton and the hoisting mechanism” reters to
the cccentric D, the expression ‘‘mechanism
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between the retarding device and the operat-

ing-shaft ” refers to the pipe g, valve I, rod K,
and arm N, while the words “ connection be-
tween the operating-shaft and the hoisting
mechanism” indicate the forked arm L, the
wheel I¥, pin f, and the gear-wheel on the drum.
The phrases ‘“‘device moving with the hoist-
ing mechanism” and ‘““mechanism having a
movement relative to the drum?” denote the
wheel I and pin f, while ¢ the mechanism
normally inoperative ” relates to the valve i,
rod K, and arms N and .. The * motor-con-
trolling mechanism ” indicates generally the
motor-controlling shaft and the means (not

‘shown) for turning or operating the shaft

from the car, as well as the crank AP, Iink
MY, crank M° and valve MP The ‘“device
adapted to increase the resistance to move-

‘ment of the piston inthe eylinder” is the pipe

g and valve II, while ¢ the connection between
this device and the motor-controlling mech-
anism ” refers to the rod I and arm N. The
term ‘“valve-closing mechanism” includes
the rod K and arms N and I..  The expres-
sions ‘‘mechanism between the retarding de-

vice and the operating-shaft” and the **con-

nection between the operating-shaft and the
hoisting mechanism,” above explained, are
both included by the words ‘‘ mechanism be-
tween the hoisting mechanism and the re-
tarder.”

ITaving now fully deseribed my invention,
what I claim, and desire to protect by Letters
Patent, 18— |

1. In an elevator, the combination with the
hoisting mechanism, of a eylinder adapted to
contain a fluid, a piston in said cylinder, a
pipe connecting the ends of the cylinder a
valve in said pipe, a rod connected with said
valve, a wheel operated by the hoisting mech-
anism, a projection on sald wheel, a lever
connected with said rod and in path of travel
of said projection, and connection between
the piston and the hoisting mechanisn.

2. In an elevator, the combination with the
hoisting mechanism, of a eylinder adapted to
contain a fluid, a piston in said cylinder, a
pipe connecting the ends of the cylinder, a
valve in said pipe, a rod connected with said
valve, a wheel operated by the hoisting mech-
anism, a projection on sald wheel, a lever
connected with said rod and in the path of
travel of said projection, the piston being op-
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eratively connected with the hoisting mech- 130

anism.

3. In an elevator provided with an operat-
ing-shaft, the combination with the hoisting
mechanism of a retarding device consisting
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of a cylinder adapted to contain a fluid, a
piston in said cylinder, a connection between
the retarding device and the hoisting mech-
anism, the operating-shaft, mechanism be-
tweentheretarding device and the operating-
shatt, adapted when the shaft is turned fo in-
crease the resistance to movement of the pis-
ton and a connection between the operating-
shaft and the hoisting mechanism, whereby
sald shaft is turned at predetermined poinfts
in the operation of the hoisting mechanism.

4. In an elevator provided with an operat-
ing-shaft, the combination with the hoisting
mechanism of a eylinder adapted to contain
a fluid, a piston in said cylinder, a connection
from one side to the other of the piston-head
tforming a passage for the fluid, tlie operating-
shaft, connection between the piston and the
hoisting mechanism, a connection between
the connecting-passage and the operating-
shatt adapted, when the shaft is turned, to
close said passage, and a connection between
the operating-shaft and the hoisting mech-
anism, whereby said shaft is turned at pre-
determined points in the operation of the
hoisting mechanism.

5. In an elevator, the combination with the
hoisting mechanism of a cylinder adapted to
contain a fluid, a piston in said cylinder, a
connection from one side to the other of the
piston-head, forming a passage for the fluid,
a valve 1n sald connecting-passage, mechan-
1sm connected with and adapted to close said
valve, a connection between the piston and
the hoisting mechanism, and a device mov-
ing with the hoisting mechanism adapted at
predetermined pointsinthe latter’soperation
to move said valve-closing mechanism and
close said valve.

0. Inan elevator, the combination with the
hoisting mechanism of a cylinder adapted to
contain a fluid, a piston in said cylinder, a
connection from one side to the other of the
piston-head, forming a passage for the fluid,
a valve 1n said connecting-passage, mechan-
1sm connected with and adapted to close said

C3

valve, a connection between the piston and
the hoisting mechanism, and a device mov-

ing with the hoisting mechanism adapted at
predetermined pointsinthe latter’s operation
to move sald valve-closing mechanism and
close said valve and independent means to
move sald mechanism to open said valve.

7. In an elevator, the combination with the
hoisting apparatus of a cylinder provided with
a piston and containing a fluid, there being
a passage. for the fluid from one side to the
other of the piston, mechanism having a
movement relative to the hoisting apparatus,
and other mechanism normally inoperative,
but adapted when operative to gradually cut
off said passage,the former mechanism being
adapted at predetermined points in the op-
eration of the hoisting apparatus to render
the latter mechanism operative.

3. In an elevator, the combination with the
hoisting mechanism, a motor for operating
the same, and motor-controlling mechanism,
of a cylinder, a piston in said cylinder, con-
nection between said piston and the hoisting
mechanism, a device adapted to increase the
resistance to the movement of the piston in
the cylinder, a device moved with the hoisting
mechanism and adapted in the movement
thereof to operate said cylinder device, and
connection between said eylinder device and
the motor-controlling mechanism.

9. In an elevator, the combination with the
holsting mechanism, of a retarder consisting
of a cylinder adapted to contain a fluid and
a piston adapted to move in said cylinder,
and mechanism between the hoisting mech-
anism and the retarder operated at prede-
termined pointsin the operation of the hoist-
ing mechanism to increase the resistance to
movement of the piston in said cylinder.

In testimony of which invention I have
hereunto set my hand.

FRANK E. HERDMAN.,

Witnesses: |

HEXRY E. TURNER,
STERLING H. CONE.
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