(No Model.)

J. H. CLARK. :
VALVE OPERATING DEVICE FOR ELEVATORS.

No. 542,628. Patented July 16, 1895,

) L_“_@{ |

et (e
S \\\\\\-\.\\\\\\\\\\\\\\4’
4 1 "

: b
Lyl gﬁ 7 |
AT
B SofS o e + Tty |
— sl e & CZ 4 9+
2k /b A — T S~z
& T t’ ol -
- S N —
B, L] @U%‘r/@" \{ Rl
.
Z_Qiffizéssas, | ﬁwewyl
= wwdﬁz’é’m%’ . e J&kf{/ﬂ‘%07fk




- UNITED STATES

PAaTENT OFFICE.

JOHN H. CLARK, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO THE WHITTIER
MACHINE COMPANY, OF SAME PLACE.
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{PECIFICATION forming part of Le%ters Patent No. 542,628, dated July 16, 1895.
Application filed December 14,1891, Serial No, 414,983, (No model))

To all whom it may concern:

Be it known thatI, JoEN H. CLARK, of Bos-
ton, county of Suffolk, State of Massachu-
setts,haveinvented anImprovementin Valve-

;, Operating Devices for Elevators, of which
the following description, in connection with
theaccompanying drawings, is a specification,
likeletters and numerals on the drawings rep-
resenting like parts. ]

1o  This invention has for its object to provide
an improved device by which to move the
valve of a hydraulic-elevator cylinder.

The particular features of which my in-
vention consists will be hereinafter described,

15 and pointed out in the claims.

Figure 1 is a sectional view showing a hy-

draulic-elevator system, the valve-operating-

deviee being represented in elevation; Fig. 2,
a longitudinal section of the valve-operating
2o device on an enlarged scale; and Fig. 3 a
cross-section taken on the line z z, Fig. 2.
Referring to the drawings, A represents an
elevator-car suspended in usual manner by
the cable a, passed over the sheave o’ at
25 the top of the elevator-well,thence down and
about the fixed and movable sheaves a? a?,
mounted in a suitable frame a4 the movable
sheave ¢® being connected by the piston-rod
o’ with the piston «®in the main hydraulic
30 cylinder B, all of which may be of usunal con-
struction common to elevators of this class.
The operating -device C, shown separately
in Figs. 2 and 3, contains a cylinder ¢, the
piston ¢’ of which has its piston-rod ¢® eon-
35 nected with the stem 9 of the main valve b
in Fig. 1.
The eylinder ¢, at its opposile ends, is pro-
- vided with inlet ports or openingsc® ¢, which
are connected respectively by pipes ¢® ¢® with
40 the main pressure-supply pipe B’ for the hy-

draulie eylinder B, or with any other suitable

source of pressure, the said cylinder c at its
opposite ends  also having suitable outlet-
ports ¢’ ¢5 which communicate with the aux-
45 iliary valve-chamber d, in which is fitted the
auxiliary piston-valve d’, represented as hav-
ing four pistons, the two end pistons d* d?
controlling the outlet-ports ¢7 ¢® of the cylin-
der ¢, while the two middle pistons d* 5 when
so the auxiliary valve is in its' middle position,

i lie at opposite sides of the middle exhaust-

ports ¢® of the cylinder ¢. (See Fig. 2.)

The exhaust-outlet ¢ communicates by the
passages ¢’, ¢® with the portionsof the auxil-
iary valve-chamber d between the pistons d?® 5t
d* and d® d5, the said exhanst also communi-
cating directly with the middle exhaust-port
¢® of the cylinder ¢, between the pistons d* d°.
(See Fig. 2.) _

As herein represented the auxiliary valve-
chamber d is formed by a ‘eylindrical or
sleeve-like bushing d*, the various ports and
passages referred to communiecating with the
interior of the chamber through groups of
small openings or perforations '5, arranged 65
opposite said ports or passages, as clearly
shown in Fig. 2. - The stem d° of the auxiliary
valve d is herein represented as connected
with one end of a rod d7, jointed at its oppo-
site end to the arm d®of the lever @’ pivoted 7o
at d¥ and carrying at opposite sides of.its piv-
otal point sheaves f f’. :

The operating-lever g, carried by the ele-
vator-car and pivoted at ¢’, has attached to
its opposite ends ropes or cables g% which pass 73
down and about the sheaves f f’/, thence up-
ward.-to the top of the elevator-well about the -
sheaves /2 f%, and down to the top of the ele-
vator-car to which they are attached, as rep-
resented, such arrangement permitting the
elevator-car to travelin eitherdirection with-
out moving the operating-lever or the lever
d?; but should the operating-lever be tilted
in either direction, one or the other of the
sheaves ff’ will be raised to thus rock the 83
lever d° on its pivot and move the valve d in
one or the other direction. :

While I have herein represented the valve
d, as moved in the manner described, still I
desire it to be understood that the valve d go
nmay be moved from the elevator-car in any
other desired manner, the prime feature of
this invention lying in the operating device,
irrespective of the manner in which its aux-
iliary valve is controlled or moved. 95

Assuming the various parts to be in the po-
sitions represented in the drawings, the oper-
ation of the device is as follows: The main
valve b being in its middle position, closes
both the inlet and éxhaust ports b’ b* of the 100
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main c¢ylinder B, while the pressure from the
pressure-supply pipe B will, through the pipes
¢ 5, enter the eylinder ¢ of the operating de-
viee at its opposite ends, and act equally
upon the opposite side of the piston ¢’ therein
to hold the same in its middle position, the
outlet-ports ¢’ ¢® being closed by the pistons

d?* d° of the auxiliary valve d,and the middle

port ¢® being closed by the pistons ¢ in the
eylinder ¢. If, now, it be desired to raise the
elevator-car, the operating - lever ¢ will be
moved to the right in the direction of arrow
25 to-move the auxiliary valve d to the left
trom its middle position, so that the piston.d?
of the said valve will uncover the port c®and
permit the pressure at that side of the piston
¢’ to be relieved, the fluid as fast as it enters
that side of the piston ¢’ through the inletet
passing out through the port ¢, valve-cham-
ber d, passage ¢* to the exhaust e. The pis-
ton d? of the auxiliary valve, however, still
cuts off communication between that end of
the eylinder ¢ and the passage ¢’, while the
piston d* of the auxiliary valve has been
moved to the left and closes the middle port
¢’, 80 that the normal pressure at the rightof
the piston ¢’ will be in excess of the reduced
pressure at the left of the piston, and will

move said piston to the left in the direction

of arrow 26, to move the main valve b also to
the left and admit fluid under pressure in
front of the piston in thé main-eylinder B, to
move the same to the left and lift the car.

turned to its middle position, Fig. 2, the pis-
ton d® then closing the outlet ¢® to prevent
further escape of fluid therethrough and thus

restore the pressure at that side of the piston-

¢’ to its normal, while the piston * has at
the same time been moved to the right to un-
cover the middle port ¢’ to relieve the press-
ure at the right of said piston, so that the ex-

cess of pressure will now be at the Jeft of the’

piston ¢’ and will move the same to the right
in the direction of arrow 27, the fluid in the
cylinder at the right of the piston esecaping
through the port ¢* to the exhaust e, until
the piston ¢/, as it approaches its middle po-
sition, covers the entrance to the port ¢’ and
prevents the further escape of fluid, when the
pressure at each side of the piston will again
be the same, and act to retain the piston in
its middle position.

To lower the car, the auxiliary valve will
be moved to the right, Fig. 2,s0 that the pis-
ton d? will uncover the port ¢’ and permit the
fluid, as fast as it enters that end of the cyl-
inder, to escape through the passage ¢’ to the
exhaust ¢, to thus relieve the pressure at that
side of the piston, while the pressure at the
left of the piston remains the same, thus be-
ing in excess of the pressure at the right of
the piston and moving the latter to the right,
the excess of pressure at the left being re-
tained by the piston d® covering the middle
port ¢’, such movement of the piston ¢’ mov-

'| as described.
To stop the car, the auxiliary valve is re-

ing the main valve b to the right and estab-
lishing communication between the inlet-port
0" and the exhaust-port b? to permit the pis-
ton af to move to the right and lower the ele-
vator.

From the above it will be seen that the in-
lets ¢ ¢* constitute constant sources of press-
ure at each side of the piston ¢/, and the
pressure at each side of the piston being the
same, the piston is normally held in an inter-
-mediate position, as shown; but by means of
the anxiliary valve d the pressure at either
side may be relieved for any length of time,

-80 that an.excess of pressure will be present

at the opposite side of the piston, which will
act to push the piston and valve before it, as
described.

This invention is not limited to the exact
form and construction of the parts shown, as
it is obvious that they may be varied without
departing from the scope of the invention.

I claim—

“ 1. In an elevator apparatus, the combina-
tion of a cylinder containing a piston, supply
pipes connected with the opposite ends of the

.said eylinder whereby a constant presgure is

maintained upon each side of the piston, the
outlet ports separate from the inlet or sup-
ply pipes and arranged at each side of the
piston, valves which control the said outlet
ports, and means forshifting the valves from
the car or cage of the elevator, substantially

2. A cylinder containing a piston, and the
inlet pipes connected with the said eylinder
near each end and through which a.constant
pressure is maintained upon each side of the
piston, combined with the outlet ports for
each end of the said cylinder, said ports be-
ing separate froin the inlet ports or pipes, the
valves which control the said outlet ports, and
an outlet port intermediate of the said end
outlet ports which is normally closed by the
piston in the cylinder, substantially as de-
seribed. .

3. A cylinder containing a piston, and hav-
ing the pressure supply pipes, one at each end
thereof, and having also an outlet port near
each end of the cylinder, and an intermediate
outlet port which is closed by the piston within
the cylinder when the latter is in its normal
position, in combination with a valve device
whereby the movement of the piston within
the eylinder is controlled, the said valve de-
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vice having valves for the several outlet ports

or openings for the said e¢ylinder, the relation
of the said valves being such that the twoend
ports are covered and the intermediate port
is uncovered when the valve device is in its
intermediate position,—and when the valve
device is moved in one direction from its in-

‘termediate position, one of the end ports is

uncovered or opened and the intermediate
port is covered or closed, and when the valve
device is moved in the opposite direction from
its intermediate position the other end port

125

130




1o

5

20

542,628 3

is uncovered or opened, and the intermediate
port is closed, substantially as deseribed.

4. A cylinder containing a piston, and a
pressure inlet at each end thereof, combined
with two end outlet ports and an intermediate
port, and a piston valve having a piston to
normally close each of said end ports, and
two intermediate pistons, one normally lying
at each side of said intermediate port, sub-
stantially as described.

5. A cylinder containing a piston, and a

pressure inlet at each end thereof and pro-
vided with the outlet openings or ports ¢’; ¢
near the ends of the.cylinder, and the outlet
opening or port ¢ near the middle of the cyl-

inder, in combination with the bushing, d*,
‘'provided with the openings 5, such openings

registering with the said outlet ports ¢7, ¢, ¢’
from the ¢ylinder, and there being other open-
ings through the said bushing between the
openings which communieate with the inter-
mediate outlet port, and with the end outlet
ports, the waste or outlet pipe e provided with'

the branches ¢/, ¢* and the piston valve d’
movable in the said bushing, and provided
with the heads or pistons d?, d° near its ends,
and d* d® near its middle, substantially as set
forth. ‘

6. A cylinder containing a piston, separate
inlet and exhaust ports near each end of the
said cylinder, the inlet ports being without
valves whereby there is a constant pressure
upon each side of the piston, a valve device
to control the said exhaust ports, a middle
exhaust port which is closed by the pistou

‘within the cylinder when it is in its middle
-or normal position, and which is also eon-

trolled by the said valve device, substantially
as deseribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. '

JOHN H. CLARK.

Witnesses:

" FREDERICK L. EMERY,
GEORGE F. RANDLETT.
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