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Lo all whom it Ay COnCerm: |

 Be it known that I, THOMAS W, KATON, a
citizen of the United States, residing in Chi-
cago,in the county of Cook and State of I1li-
nois, have invented a new and usefu] Im-

‘provement in Hydraulic Elevators, of which

the following is a specification.

This invention applies to that class of h V-
draulic elevators wherein the water-supply-
inlet and the discharge-outlet valves are
mounted upon a common stem and are actu-
ated in one direction or the other by a piston-
head secured upon the same stem and located
in a eylinder adjoining the water-passage in
which said valves are placed.
~The invention relates more particularly to
the water-passages and auxiliary valve,where-

by said valve-actuating piston is controlled

by the operator upon the elevator-car, and
also to means for automatically stopping the
flow of water to and from the main cylinder
at the eonclusion of the limit of travel by the
car in either direction. o

- Lhe nature of myimprovement will be fully
understood from my description given below
when considered in connection with the ac-
companying drawings, in which latter—

Figure 1 is a side elevation of that portion |

of an elevator to which my invention relates.
plan of the parts shown at Fig. 1.
Fig. 8 is a vertical section upon the line 8 3
of IFig. 2. TFig. 4 is a horizontal section tpon
the line 4 4 of Fig. 1. Figs. 5,6, and 7 are de-

tail sections of the auxiliary valve and its-

water-passages, showing the different Dosl-

tions of said valve. Fig. 8 shows a modified

construction of the automatic cut-off valve.
similar letters of reference indicate like

- parts throughout the several figures.

40

45

In said drawings, A represents the pipe
leading from the source of water-supply, and
B the final water-cdischarge. These both con-
nect with the pipe C, in which is placed the
main valve consisting of heads a b ¢, mounted
upon a common stem D. From the pipe C,

about midway between the connections vwith

the inlet and discharge, is a passage K, lead-

ing toward the elevator-cylinder J, and the
heads a, D, and ¢ control the entrance of the

water into this passage E, and also the exit

thereof from the passave E into pipe C.when |

T
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on its way to discharge. \When in the POSI-
tion shown at Figs. 3 and 4, the water flows
from the inlet into passage E, as indicated by
the arrows; but if said valve be moved to the
left untilthe head ¢ oceupies the position now
occupled by the head the incoming of fresh

water would be shut off and freedom would

be given to the water from the cylinder to
flow to the discharge. These movements of
the valve are obtained by admitting water
under pressure to one side or the other of &
head I', secured upon the same stem with said
valve and located in a small cylinder 7/, ad-
joining the pipe C, as clearly shown. 'This
head I at one limit of the stroke strikes buf-
fers f/, and the end of the stem D strikes a
buffer f* at the other end of the stroke.

For the purpose of controlling the water by
which the head T is actuated I employ an
auxiliary or multiple piston-valve consisting
of series of three piston-heads G G G2,

‘mounted upon a stem G5, which is connected

to the car of the elevator and under the con-
trol of the operator thereof. This valve is
placed in the valve-chamber II at the side of
thecylinderf. Leadingfromthe valve-chamn-
ber I to the cylinder 7 are three passages
9" g° located as shown. Said valve-chamber
1s also provided with two discharge-ports % A/
and with two water-inlets ¢ 4/, also located as

shown and connected to the discharge and

feed pipes, respectively. - |

With the construction above described, if
1t 1s desired to raise the elevator-car the anx-
iliary
at I'ig. 4, which admits water to one side of
piston I' through ports 4’ and ¢® and allows
1t to flow out from the other side of said piston
through ports g £, the central port ¢" being
closed. Thisresults in brin omg piston I and
the main valve to the position shown at Figs.
o and 4, and in which water enters from the
source of supply A and. passes to the main
cylinder. To lower the car and move the
main valve to a position in which it will give
exit to the water without opening the inlet.
the auxiliary valve is moved to the location
illustrated at Fig. 6, in which water is admit-
ted to the piston F through ports 1 ¢ and dis-
charged from the other side thereof through
g* I/, the central passage being wholly closed,

valve is moved to the position shown
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This carries piston I¥ to the extreme of its
stroke in one direetion, as indicated ab satd
figure, and thereby the main-valve head ¢ 18
carried beyond or partially beyond passage 1€,

If the ear is to be stopped at the end ol 1ts
upward run or before it reaches that point,
the auxiliary valve is moved by the operator

to the position shown in Iig. 5. ‘I'his opens

ports 7 ¢, so that water can come in thereat

and against the right-hand side of piston K,
and closes inlet 7/, and also shuts port ¢ so
that water cannot pass either way through
the same. The activepressure from ports ¢
will now carry piston I to a position midway
of its cylinder and until it closes the center
passage, such movement being permitted by

ihe exit of the water at ¢’ and /i until the

piston so closes ¢g’. In this movement of the
piston ¥ thie main valve is moved so that 1ts
head b lies between the supply A and passage
E, thereby shutting off the entrance of water
to the elevator-cylinder without, however,
opening the main discharge.

To stop the ear atthe end or midway of 1ts

downward run, the auxiliary valve is moved
to the position given at Fig. 7, in which ports
' ¢* are open forthe admission of water ancl
ports ¢’ ' for its discharge. Thisalso brings
piston I to its central position and shuts oif
the water at the main valve.

IFor the purpose of stopping the car at the
apper and lower landings automatically, and
thus guarding against accidents due to over-
sicht or forgetfulness upon the part of the
operator, I employ, preferably, in connection
with the apparatus above deseribed, the fol-
Jowing devices: Interposed in the water-pas-

sages leading from the main valve to the ele--

vator-cylinder is an automatic balaunced
valve, consisting of the heads L and M,
mounted upon the stem I and located 1n &
cylinder N, communicating at one side with
the main passage Eand at the other side with
the pipe 7, leading to the eylinder J. "The
heads L and M are sufficiently far apart to
span the moutlhs of both pipe E and pipe
so that when they are in their normal posl-
tion the water may flow uninterruptedly back
and forth through said pipes. The stem I$
extends beyond the cylinder N and 1is con-
nected by an arm m to the cross-head O, car-
ried by the piston P of cylinderJ, and 1s sup-
ported in proper bearings 7 at infervals
throughout its length. The arm m fits the
stem loosely, so that it may move along the
latter without actuating the same until it
strikesone or the other of the collars o, carried
by the stem. When contact with these col-
lars takes place, the stem and the heads l.and
M are of course moved with the cross-head,
resulting in placing one or the other of said
heads between the pipe K and pipe 7, and
causing a cessation of the flow from one to
the other of said pipes and a stoppage of the
piston P. Tor purposes hereinatter to bo ex-
plained, the heads L and M are provided with
passages e, extending through them; butsaid

il
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passages are guarded by flexible flaps V upon
the inner sides of the heads, so that water
can »Hass through the same 1 one direction
only. Disks W -are preferably present to
support said flaps. The opposing pressures
exerted upon this valve when it 1s not in 1ts
normal position are equalized by the water-
passage S, connecting the extreme ends of the
valve-cylinder, as shown. This shut-off valve
is also automatic in returning to 1its normal
position. Thus as soon as the operating-
valve is reversed a limited flow is started
through the passages e of one or the other of
the heads L or M, which soon causes the main
current to conform to the changed position
of the operating-valve and allows the piston
P to refreat, thereby carrying arm 71 away
from coatact with the collar o and leaving
the valve free.to be moved back by the power

of a weiohted lever R, pivoted atrand press-

ing against a collar p upon the stem K. T'wo
of these levers are provided, one for moving
the valve in each direction, and they are So
placed as'to be lifted by thestem each time
the valve is carried from its normal position
by the piston P. When they have returned
the valve to its normal position, they cease
action, the weights being then sustained by
stops d.

The automatic cut-off in shutting off the
water always movesagainstthe current—that
is to say, in a direction contrary to the direc-
tion of the current. Thus, supposing the cut-
off to be moved from the position shown at
[fig. 3, until the head I. stands between the
ports E and j, (this being the movement 1m-
parted at the endof the upwardran in an ele-

‘vator constructed in the manner shown,) said

head I. moves against the incoming water
from pipe E. If, while the currentis moving
away from the cylindertoward the discharge,
(the same being the opposite direction from
that indicated at said figure,) the cut-oit be
moved to bring head M between the ports 14
and j, said head will be moved against the
outgoing water. When thusshutoff in either
direction by the cut-off, the water will remaln
stationary until the pressure is reversed by
the reversal of the mainvalve, whentheopen-
ings ¢ in the heads will enable some of the
water-to pass through the heads in the direc-

tion to which the pressure has beenchanged.

This permits in the case first supposed an out-

ward flow from 7 to E through the ports of the
heads, thus starting the main piston in 1ts re-
treat, and in the othercase it permits the flow
through the heads from E to j, thus starting
the main piston again forward. o
Instead of balancing the automatic cut-oft

valve by a connecting water-passage, as S, the

inclosing cylinder may be lengthened and
heads 10 be applied to the valve-stem, as in-
dicated at Fig. 8. The collars o are adjust-
able upon thestem K by means of set-screws,

sitioning of the collars so as to “stop the car
at any point in its line of travel.
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= 1. In a hydraulicele ‘ator, the combination,
with the main valve, of the piston I¥ for mov-
ing said valve and the auxiliary valve and
water-passages g ¢’ ¢ inlets 4 ', and dis-
charge-ports . and 7/, substantiall y as speci-
fied.

2. T'he combination, with the main valve
and its actuating-piston T, of the auxtliary
valve having three heads for controlling the
water acting upon said piston, the three wa-
ter-passages connecting the piston-chamber
with the valve-chamber, and suitable water-
Inlets and sunitable water-outlets leading- to
and from the latter chamber, substantially as
specified. | |

. The combination, with the piston I and

| of the piston-chamber,

1ts chamber, of a valve for controllin o the wa-
ter acting upon said piston, snitable passages
connecting the valve-chamber with the ends
and a central passage
between said chambers, alapted to be closed
by the piston, substantially as specified.

4. The combination of the piston I and
1ts eylinder with the controlling-valve and its
cylinder, said eylinders being connected by
sultable passages, one of which is a central
passage adapted to be closed by the piston,
 substantially as specified.

| TTHOMAS W. TATON.
Witnesses: "

IT. M. MUNDAY,

I IEDW. S. EVARTS.
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