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To all whonv it may concer.: |

Ie it known that I, FRANK E. HERDMAN, a
citizen of the United States, residing at In-
dianapolis, ecounty of Marion, and State of
Indiana, have invented a new and useful Im-
provement in Klevators, of which the follow-
ing 18 a full, clear, and exact description, ref-
erence being had to the accompanying draw-
mgs, 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 friction-brake is 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 to the
speed ot 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 greater distance than it would were
the load light or the car traveling slowly.
Hence to prevent the possibility of the car
striking considerable leeway must be given
to it—that 1s, the friction-brake must be ap-
plied too long before the elevator reaches the
end of its travel. My invention is designed
to obviate this objection to the friction-brake
by using mechanism in connection with the
winding-drum whereby the car will be auto-
matically stopped with certainty just before
it reaches its extreme limit of movement in-
dependently of the friction-brake and with-
out 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 1llustrate the elevator-car, the power
for revolving the drum-shaft, the stopping,
starting, and reversing mechanism under the
control of the operator in the car, nor the
connections between them and the drum-
shaft, as these embody many different con-
structions well known to those familiar with
clevator construction and form no part of my
1mvention.

In the drawings, Figure 1 is a front eleva-
tion of the winding-drum and mechanism
connected therewith embodying my inven-
tion. Iig. 218 a side elevation of a portion

of the same, partially in section. Fig. 3 1is a
sectional view of one of the cylinders.

His the bed-plate and frame of the machine.

O 18 the drum; o, the drum-shaft.

1'o0 opposite sides of the bed-plate are piv-
oted the cylinders I, which are adapted to
swing from side to side on their pivotal bear-
ings. The chambers J are attached to the
sides of the eylinder I. At the upper end of
each cylinderis the large port 7/, and between
the chamber and cylinder are the small com-
municating holes 2. On the drum-shaft are
the arms K and K’, having the lower projec-
tions, respectively, K and K3. To each arm
1s attached a plunger I', moving in one of the
cylinders I. Through the projections K?and
IX® passes the rod K¢, fastened to the frame-
work, and around this rod are the coiled
springs £*and A% bearing, respectively,against
the projections K¢ and K?® and normally of
sufficient strength to hold the arms K and K’
in their extreme upward position. Through

the flange of the drum passes the rod or pro-

jection L.. Between the brackets O and bear-
ing O* and attached to the rod at the flanged
portion and upon the rod is the spring [/,
which, when left free to act, forces out the
rod, so that its outer extremity will be in the
line of movement of the arms I and K'. To
a bracket on the inner periphery of the drum
1s pivoted the bell-crank L', one end of which
passes through a slot on the end of rod 1,
while the other end is secured to a bolt 1?2
which, when the rod L is moved to the right,
(see Fig. 2,) extends through and beyond and

forms a projection on the face of the drum.

Through the flange of the drum passes the
rod or projection P. DBetween the brackets
R’ and bearing R*and attached to the rod at
the flanged portion and upon the rod is the
spring S', which, when left free to act, forces
out the rod, so that its outer extremity will
be 1n the line of movement of the arms X and
K'. To a bracket on the inner periphery of
the drum is pivoted the bell-crank P’, one
end of which connects by a lever P? with the
end of rod P, while the other end is secured
to a bolt P*, which, when the rod P is moved
to the right, (see Fig. 2,) extends through and
beyond and forms a projection on the face of
the drum. -

In an elevator operated by a winding-drum,
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2 560,209

as is well known, the lifting-cables are at-

tached to one end of the drum, while the

counterbalance - cables are attached to the
other end of the drum, and as one set of ca-
bles unwind the other set are being wound.

When the cables fastened to the left end of

the drum are wound about the drum, the
bolt 1.2 is depressed, which in turn draws the

rod L from right to left, so that the end to
the right will be substantially flush with the
If the drum is revolved
to unwind this cable, the portion of the ca-
ble which passes over and holds down the
bolt 1.? will not be unwound until the eleva-

flange of the drum.

tor nearly reaches its limit of travel. Y hen

this does occur, the spring I’ will force the

rod L to the right, and this rod, as the drum
revolves, will be brought in contact with the
arm K’ (see Fig. 1) and force said arm to the
right and through it the plunger to which it

is attached down into its eylinder I. When
the cables fastened to the right end of the.
drum are wound about the drum, the bolt

P? is depressed, which in furn draws the rod

P from right to left, so that the end to the
richt will be substantially flush with the
If the eclevator 1s re-
volved to unwind this cable, the portion of }
| termined points in the revolution of the

flange of the drum.

the cable which passes over and holds down

the bolt P? will not be unwound until the le--
YWhen
this does occur, the spring 8’ will forece the -

ver nearly reaches its limit of travel.

rod P to the right, and this rod, as the drum

revolves, will be brought in contact with the

arm K (see Tig. 1) and force said arm to the

left and through it the plunger to which i1t 1s
attached down into its cylinder I. It will be }
observed that the same mechanism is used

at both ends of the drum for effecting the

automatic operation of the plunger, one de-
vice being operated by the winding and un--
winding of the lifting-cables, the other de-
vice being operated by the winding and un-
winding of the counterbalance-cables. When
the car is near the bottom, the lifting-cables

being unwound, the device controlled by this
set of cableswould act as a stop, while when

the car is at the top the device controlled
by the counterbalance-cables would act as a
| spring upon said rod.

stop.

When the plunger is depressed, as before .
described, the fluid in the e¢ylinder I is forced

through the holes 2 into the chamber J and

returns into the cylinder through the port ¢,
As the plunger moves downward, one hole
f, and as the outlets
for the contained fluid are -gradually dimin-
ished its resistance to the descent of the!

after another is cut o

plunger is correspondingly increased, the
rate of travel of the plunger is gradually di-
minished, and when or before the plunger
has reached its limit of movement it 1S
stopped, thus stopping the elevator.

The return movement of the plunger is ac-
complished by means of the spring k%, the port

7' at the top of the cylinder affording a large

outlet for the passage of the fluid. Other |

means might be employed for locking the
arms K and K'. Said arms might also be con-
nected with controlling mechanism in the ear,

in order to enable the car to be brought to rest

when in any position, whether intermediate
or at an extreme end of the travel of the car.

The buffer-cylinder may be constructed
without an oulside cylinder or communicat-
ing holes, and other means adapted for grad-
ually increasing the resistance of the fluid to
the movement of the piston, and 1 do not re-
strict myself to the particular mechanism
herein described and shown for accomplish-
ing this.

For the fluid-containing-eylinder buffer
may be substituted any of the well-known
types of spring-buffers, and I do not restrict
myself, except where T particularly claim it,
to a fluid-containing-cylinder buffer. This
latter form of buffer is, however, preferable,
its results in practice being decidedly more
satisfactory.

Inan application,seriallynumbered 478,552,
whose filing date is the date of this applica-
tion, I have described and illustrated a wind-
ing-drum, a buffer-cylinder, a piston work-
ing therein, connection between the piston
and drum for operating the piston at prede-

drum, and means for returning the piston to
its normal position, in its main features sub-
stantially similar to and designed to effect
the same purpose as the corresponding mech-
anism herein shown and described. 1 donot
therefore claim the above combination of
mechanism, broadly; but

What I do claim, and desire to protect by
Letters Patent, is—

1. In an elevator operated by a winding-
drum, the combination with the drum of a
cylinder adapted to contain a fluid, a piston
in said cylinder, a passage from one side to
the other of the piston-head, an arm one end
connected with said piston, a bolt extending
through the winding face and in contact with
the cable when the latter is wound, a rod ex-
tending through the end of the drum, a bell-
crank one end pivoted to said bolt, and the
other end resting in a slot in said rod and a

9. In a buffer, in combination, a cylinder
adapted to contain a fluid, pistonin said cyl-
inder, a chamber secured thereto, along the

side of said eylinder connected with said cyl-

inder along the division-wall between the cyl-
inder and chamber by a number of small
holes and at one end by a large hole.

3. In an elevator operated by a winding-
drum, the combination with the drum of a
buffer, a bolt projecting from the face of the

drum, a rod, an arm connected to said buffer
and in the path of travel of said rod and con-
| nection between the rod and bolt whereby
the winding of the cable over the bolt will
move the rod out of line with said arm sub-
stantially as described.

4. In an elevator operated by a winding-
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drum, the combination with the drum of a
buffer, stop mechanism having one end adapt-
ed to be engaged by the cable, and a device
connected to said buffer and in the path of
travel of the other end of said stop mechan-
1sm when sald stop mechanismisnotengaged
by the cable, whereby the unwinding and
winding of the cable will movesaid stop mech-
anism 5o that said device will be in and out
of the path of travel of the end of the stop
mechanism.

5. In an elevator operated by a winding-
drum, the combination with the drum of buf-
fers, stop mechanism having one end adapted
to be engaged by the lifting-cable, a device
connected to one of said buffers and in the
path of travel of the other end of said stop
mechanism when said stop mechanism is not

engaged by the lifting-cable, other stop mech-
anism having one end adapted to be engaged
by the counterbalance-cable, a device con-
nected to the other of said buffers and in the
path of travel of the last-named stop mech-
anism when the same is not engaged by the
counterbalance-cable, whereby the nnwind-
ing and winding of each cable will move its
corresponding stop mechanism so that ifs
corresponding device will be in and out of
the path of travel of the end of its correspond-
1ng stop mechanism. |

In testimony of which invention I have

hereunto set my hand.
FRANK E. HERDMAN.

Witnesses:
WM. N. DUNNINGTON,
(HAS. A. SUFFRINS.
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