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- UNITED STATES

PaTENT OFFICE.

HUMPHREY R. SMITH, OF CHICAGO, ILLINOIS.

AUTOMATIC STOP DEVICE FOR HYDRAULIC ELEVATORS.

SPECIFICATION forming part of Letters Patent No. 523,242, dated July 17,1894,
Application filed April 23,1894, Serial No. 508,680, (No model.)

To all whom it may concern:

Be it known that I, HUMPHREY R. SMITH, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois,have invented new and useful Improve-
ments in Automatiec Stop Devices for Hy-
draulie Elevators, of which the following is a
specification.

This invention relates tohydraulic elevator
apparatus and its object is to provide means
for automatically checking the motion of the
piston in the motor eylinder as it approaches
each limit of stroke whereby the motion of
the elevator car isarrested at the limits of its
travel without jar.

With this objeetin view the invention con-
sists in the details of construction, location
and relative arrangement of parts, and com-
binations as will be more fully hereinafter de-
seribed,and shown in the accompanying draw-
ings and finally pointed out in the appended
claims, )

- Reference ishad to the accompanying sheet

-of drawings and to theseveral views and refer-

ence signs appearing thereon, and wherein—

Figure 1 is a view in side elevation, parts
being broken away and parts in central ver-
tical section, of an apparatus embodying my
invention. Fig. 2 is a vertical central sec-
tional view of the same on an enlarged scale
taken on the line 2,2, Fig. 1. Fig. 3isa hori-
zontal sectional view taken on the line 3, 3,
Fig. 2,

The same reference signs are used to desig-.
nate the same parts wherever they occur
throughout the several views.

In the drawings reference sign B indicates
a fluid motor eylinder of the upright type,in
which piston @ is adapted to travel, being pro-
pelled by any suitable filunid in the usunal man-
ner, suitable inlet and exhaust ports being
provided for admitting and exhausting the
operating fluid to and from the cylinder.

Piston rods 8, S, are suitably bolted to the
piston, pass through suitable stuffing boxes
in the cylinder head,and carry in their upper
ends a cross bar O, to which is secured the ca-
ble operating sheave E,in the usual manner.

Suitably secured to the head of cylinder B
is a casting D, provided with two eylindrical
chambers, A, A, and an intermediate passage

way or chamber C, which communicates with
each of said cylindrical chambers, through

openingsd,b, extending throughout the length .

thereof, as shown. These opening b, b, ate
comparativelylargein area midwaythelength
of the casting D and are gradually reduced in
size toward the ends of such casting, as clearly
shown in Fig. 2, for a purpose presently to be
described.

In each of the cylinders A, A, is arranged
apiston P, each having a rod R, projecting on
opposite sides thereof. The lower ends of
rods R pass through suitable boxes in the
main eylinder head, and, within said main eyl-
inder, are joined by a cross head H’,suitably
bolted thereto. The upper ends of said rods
pass through suitable boxes in the head of
said auxiliary cylinders, A, A, and are joined
by a cross head H’ suitably bolted or other-
wise secured thereto.

In the operation of my automatic stop de-
vice the chambers or auxiliary cylinders A,
A, are filled with any suitable fluid, prefer-
ably glycerine, as that substance has been
found to be admirably adapted to this pur-
pose. The cross heads H,H’,are arranged in
the path of travel of a moving part of main
pistons S, S, and as the main pistonis moved,
say upwardly, as it approaches the limit of
its stroke cross head H’is engaged by said
moving part and hence pistons P, are moved
upwardly in auxiliary cylinders A, A, foreing
the fluid contained in the upper part of said
cylinders, through openings b,b,1nto passage
C,and thence into the lower partof said cyl-
inders. By reason of the openings b, being
of comparativelylarge areamidwaythe length
of eylinders A, it will be seen that at the be-
ginning of the upward travel of pistons P,
their movement is opposed by a compara-
tively small resistance, but as they continue
their travel and approach the upper limit
thereof and the area of passages b gradually
decreases, their movement is opposed by a
gradually accelerating resistance, thus gradu-
ally, easily aud smoothly arresting the travel
of the main piston, and hence of the car asit
approaches the limit of its travel. A similar
action oceurs upon the downward movement
of the main piston bya movable part carried
by the piston reds 8, S, coming in contact
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with the upper cross head H,thus foreing the
pistons downwardly in their cylinders A, A,
against a gradually increasing resistance,
thus arresting the travel of the piston and
hence of the ear atthe otherlimitof itstravel,
without jar or bump. .

In order that the movable parts carried by
the main or operating piston and piston rods
may engage the rods R, R, easily and with-
out jar,I provide cross bars M, M’, M2, M3, ar-
ranged in pairs and which are mounted upon
piston rods S, 8, one member of each pair be-
ing suitably secured against movementalong
said rods. Interposed between each pair of
cross bars and coiled around rods S, 8, are
spiral springs, N, N, N/, N/, the coils N being
arranged between bars M, M’ and the coils N’
being arranged between bars M? M2,

It will be observed that the piston rods S,
S, are arranged in a line transverse to the
line in whieh auxiliary eylinders A, A, and
hence rods R, R, are arranged, and conse-
quently as the pistons 8, S, travel up and
down, eross bars M’ and M?engage cross heads
O, I, respectively, and by reason of the
springs N, N’ the engagement is without
shock.

It will be seen that as pistons P ascend in
cylinders A the fluid contained insaid eylin-
ders above said pistons is forced out through
openings b, into chamber or passage C and
through the openings b in the lower part of
the casing and back into cylinders A below
the pistons. During the first part of the
travel of the pistons P upwardly the fluid is
rapidly exhausted from cylinders A through
the larger sized openings b, but, inasmuch as
the openings through which the flnid is forced
to pass into the cylinders A, are of much
smaller area, it may result thatthe maximum
resistance to the upward movement of pis-
tons P is encountered at the beginning of
their stroke, and thus defeat the important
featureof theinvention of providing a gradu-
ally inereasing resistance to such movement.
In order to overcome thisobjection I may con-
struet one or moreof theopenings b neareach
end of cylinders A of a comparatively large
area, and locate therein a valve V, opening
into the cylinders from chamber C. By this
arrangement the fluid is permitted rapid in-
gress into the eylinders from the chamber or
passage but egress of the fluid from the cyl-
inders into the chamber through said valves
is avoided.

Valves V may be of any suitable construe-
tion for accomplishing the desired result. In
the drawings I have merely shown a conven-
tional form of valve. It is also obvious that
said valve may be located in cylinders A, as
shown, orin the passage C, or, in any suitable
or convenient position and still accomplish
the purposes intended.

Many variations maybe made in thesize and
proportions of parts and many modifications
would readily suggest themselves to a skilled
mechanic and still fall within the spirit and
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scopeof myinvention. I donot desire,there-
fore, to be limited to the exact details of con-
struction shown. But

Having now fully deseribed my invention
and its mode of operation, whatIelaim as my
own invention, and desire to seeure by Letters
Patent of the United States, is—

1. In an elevatorapparatusa main cylinder
and piston, and anauxiliary eylinder adapted
to receive a fluid, an independent piston
therein and means,operated by the movement
of the main piston, for operating said last
mentioned piston,whereby the motion of the
main piston is arrested atitslimitsof stroke;
as and for the purpose set forth.
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2. Inanelevator apparatus,a maincylinder -

and piston, an auxiliary cylinder adapted to
receive a fluid, an independent piston ar-
ranged therein, adapted to displace said fluid
at a gradually decreasing rate of speed as it
approaches its limits of travel, and means op-
erated by the main piston for moving the pis-
ton in the auxiliary eylinder at each limit of
strolze of said main piston; as and for the pur-
pose specified. o

3. In anelevator apparatus a main eylinder
and piston,acasting comprising a e¢ylindrical
chamber and a passage way, adapted to re-
ceive a fluid, openings between said chamber
and passage way, an independent piston ar-
ranged in said chamber and means for oper-
ating said piston by the movement of the
main piston whereby the fluid contained in
said chamber is displaced at each limit of
stroke of the piston; as and for the purpose
set forth.

4. Inan elevator apparatus a main cylinder
and a piston, an auxiliary cylinder and pas-
sage way, adapted to receive a permanent
supply of fluid, openings between said auxil-
iary cylinder and passage wayof varying area,
an independent piston arranged in said aux-
iliary eylinder, adapted to be operated by the
main piston as it approaches each limit of
stroke, whereby the fluid contained in said
auxiliary eylinder and chamber is displaced
at a gradually diminishing rate of speed; as
and for the purpose specified.

5. Inanelevatorapparatus,a main eylinder
and piston, a casting secured to the ecylin-
der head having auxiliary cylinders therein,
a pagsage way or chamber arranged between
said auxiliary eylinders, openings between
each of said auxiliary cylinders and said
chamber, said openings being of compara-
tively large area midway the length of said
eylinders but decreasing in area toward the
ends thereof, a piston in each auxiliary cyl-
inder and means for operating said pistons
from the movement of the main piston; as
and for the purpose set forth.

6. In an elevator apparatus, an auxiliary
cylinder adapted to receive a fluid therein, a
passage way and openings between the two
of varying area,a piston arranged in said cyl-
inder having a rod projecting on opposite
sides thereof, a main cylinder and piston, and
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devices carried by said main piston for oper-
ating said rod at each limit of stroke of the
main piston whereby the fluid contained in
said auxiliary eylinder is displaced at a grad-
nally diminishing rate of speed; as and for
the purpose set forth. i

7. In an elevator apparatus a pair of cylin-
ders and a passage way or chamber arranged
between the cylinders, openings between said
cylinders and chamber or passage way, of
varying area, a piston in each eylinder, a pis-
ton rod projecting on opposite sides of each
piston, cross heads connecting the projecting
ends of said rods, a main cylinder, piston and
piston rods, cross bars carried by said main
piston rods, arranged to engage thesaid eross
heads alternately and springs for yieldingly
supporting said cross bars; as and for the pur-
pose set forth.

8. Inan elevatorapparatus,amain cylinder

~ and piston, an auxiliary cylinder and passage

25

way, said auxiliary cylinder adapted to re-

ceive an independent piston and a fluid, open- }

ings between said auxiliary eylinder and pas-
sage way, the openings at the ends of the
auxiliary cylinder of enlarged area, valves

for said enlarged openings, and means for
movingsaid independent pistons by the move-
ment of the main piston; as and for the pur-
pose set forth. )

9. In an elevator apparatus a main eylinder
and piston, a casting comprising an auxiliary
cylinder and a passage way, an independent
piston adapted to be received in said auxil-
iary cylinder and said passage way, open-
ings decreasing in area from midway the
length of said eylinder and passageway to-
ward the ends thereof, openings at the ends
being of enlarged area, valves arranged in
said enlarged openings, adapted to admit
fluid from the passageway into the cylinder
‘but to prevent the passage of fluid from the
cylinder to the passage way, and means for
operating said independent piston from the
main piston; as and for the purpose set forth.

In witness whereof I have hereunto set my
hand, this 20th day of April, 1894, in the pres-
ence of two subscribing witnesses. -

HUMPHREY R. SMITH.

Witnesses:
W. E. CARR,
EARL PARCELLS.
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