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To all whom it may concern.:
Beit known that I, COFRAN I. HALL, of the

city and county of San Franecisco, State of
California, have invented certain new and

usefulImprovements in Hydraulic Elevators:
and I hereby declare the following to be a
full, clear, and exact deseription.of the same,
reference being had to the drawings accoms-

panyingand forming part of this specification.

- My invention relates, mainly, to the valves
for controlling the movements of hydraulic

“elevators, and to the method of constructing

and operating the same, so as to secure proper

“admission and release of the water.

It consists of main inlet and outlet valves

- inclosed in connected or separate chambers,

20

each valve operating automatically and in-
dependently of the other by means of water-
pressure and without mechanical connections
or control. o -

It also consists in an auxiliary distributing

- valve for operating the main valves, con-
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~ required to apply my improvements, as will
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let-passages to be open when

strueted with twoinletand twooutlet passages,
both inlet-passages to be closed and both out-
1 the valve is in

the center of its stroke. | |
My invention alsoinecludes the employment,
of cup-leather packings for the valves, so ar-
ranged as not to be forced out of shape by the
pressure of the water, and thusguard against
their beingabraded or torn by the pistons. It
also includes the employment of perforated
inlet-tubes for causing a gradual supply of
water to the main valve and regulating its
movement, and in various mechanical details

the drawings. | |

Figure 1 is an elevation of one of my im-
proved hydraulic elevators with its various
parts connected. Fig. 2 is a transverse sec-
tion online ¢ b of Fig. 1, showing the position
of the main valve and ram. Tig. 8 isa detail
showing the mechanism employed in operat-
ing the valves from the cage of the elevator.

be more fully explained in connection with

Iig. 4 is a longitudinal section through the
- Iain valve..

Fig. 51is a detail of Fig. 4. Tig.
6 1s a central vertical section through the

auxiliary valve,which distributeswater to the _
main one, Fig. 7 is a detail of Fig. 6.

Similar letters of reference indicate corre-
sponding parts of the different figures.

Referring to the drawings, A is the cylin-
der,and B the ram or piston, of a direct-acting
elevator, and D a section of the floor of a cage
for passengers or goods. o

At K is the main valve that controls the ad-
mission and escape of water from A.

I'is the supply-pipe containing wateg under

pressure, and G the exhaust or waste pipe
through which the water escapes after acting

on the ram I and during the descent of the

cage. |

. At His shown an auxiliary valve for moving
and controlling the main one at £ by means-

of direct water-pressure, the supply passing
from F through the pipe I and other connec-
tions, as will be hereinafter explained.  The
movement of the auxiliary valve at H permits
the pressure to act on either end of the main
valves at I& by means of the two pipes J and
K, connecting to the ends of the casing or
chamber K at e and e, as shown. The waste-
waterfrom the ends of the valveat I, after per-
forming its funetions there, escapes through
the pipes L, M, and O into the main waste-
pipe (. The construction of these valveswill
be explained in connection with enlarged de-
tail views to be referred to in future.
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auxiliary valve at II is operated by the lever 8o

P,which is in turn moved by the cords Q and
Q% attached to the ends of 2, as shown. The
cord Q passes over an idle-pulley R, under a
pulley R? thence up to the idler-pulleys S, and
is attached to the weight I
Q° passes similarly in an opposite direction,

first over R® then under R, and so on to the

weight T, the same as cord Q. The 1dle-
pulleys R and R* are supported on a swing-
frame U, controlled by the lever V, and are

The other cord

90

mounted on and travel with the platform D, °

asshown in Figs.1and 3. Asthe platform D

moves up or down no lineal movement of the

cords Q and Q° takes place, unless the lever

YV 1s moved to the right or left. - Then such
movement-acts on these cords-and on the le-
ver I’ the same as if the cage D was standing

still, thus giving eontrol of the valve at H in

all positions and movements of the cage.

Referring next to the operation of the valves

95
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and machifiery, the auxiliary valve ¢ (shown | ram B, the valve a, Fig. 6, is raised, permit-
ting water to flow from c¢ into f, and thence

in Fig. 6)is moved up or down by the stem 0,

‘which is attached to the lever P, Fig. 1, as be-
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fore explained. Thechambercisall thetime
filled with water under pressure, entering at
d from the pipes F and I. If the valve ¢ is
raised, the water from ¢ flows into the cham-
ber f and out at g into the pipe K, and thence
to the chamber A, Fig. 4, acting on the piston

W. If the valve a is depressed, then wa-

ter flows from ¢ into the chamber ¢ and out
at 7, through the pipe J, into the chamber £,
acting on the piston W? Fig. 4. When the
valve a is brought to a central position, as
shown in Fig. 6, both chambers 4 and % of
If1ig. 4 are in communication with the waste-
pipes by means of the perforations m and
through pipes L. and M, so the pistons W and
W=, with the valves X and X?, assume auto-
matically the position shown in Fig. 4.

Referring to Fig. 4, the main shell or cas-
ing K is composed of threesections EX, E? and
E3; held together by bolts, as shown in Figs.
1 and 2. This shell may consist of two parts
containing independently the induction and
eduction valves X and X? with their pistons W
and W=; but the construction shown is pref-
erable. On the two end sections E? and K?
are formed inlet and waste nozzles F?and G2,
and on the central one E a nipple Z? con-
necting with the cylinder A, as seen in the
plan, Fig. 2. L }

T'he centralsection K is fitted with a shell or
bush @, 1n which move the valves or pistons
X and X° This shell « has two outlets of
oblong form, as shown in Fig.4,communicat-
ing with the chamber Y2 and this in turn
with the eylinder A. The two pistons W and
W? are connected rigidly with the valves X
and X* by the hollow stems £, so they move
together as shown. Referring first to the op-
eration of the induction-valve X? the cham-
ber Y? being filled with water under press-
ure, the force on W= exceeds that on X?as the
difference in their area, forcing W= back into
the position shown, cutting off communica-

‘tion between the chambers Y? and Y3

50

T'o raise the ram B the auxiliary valve q,
Fig.6,is depressed, permitting the high-press-
ure water from F to flow through d, ¢, f, and
J into the chamber %, balancing the pressure

on each side of W* 'The valve or piston X?*

1s then driven forward by the pressure in Y=,
opening communication between Y*® and Y?®
through the aperture at Z.

- passes on to the cylinder A, raising the ram

6o

B. Tostop the motion of the ram, the valve
a 18 moved back to its central position, as
shown in Fig. 6, relieving the pressure in
chamber k,and on the outside of the piston W=.
The water in & then flows back through the

- pipe J to the chamber 2 through the holes n

and escapes into the waste-pipe L. The dif-
ferential pressure on W* and X*-from the
chamber Y* then closes X?, shutting oif com-

munication between Y?and Y3 Tolowerthe !

The water then |

through the pipe K into the chamber 7, act- -

ing on the piston W. The valve orpiston X
sustains at the same time the pressure 1n Yf
due to the pressure caused by the weight of

the ram and cage; but the difference in area
between W and X causes them to move for-
ward, opening communication between Y and

Y3 through Z, permitting the water in A to
escape through Y? and Y to the mnozzle G~
and the ram B to descend. To arrest the

downward motion of B, the valve a 1s re-

turned to its central position, as before, re-

lieving the pressure in A and permitting

the piston W to move back by the pressure
on X from the chamber Y3, thus closing com-

munication between Y and Y?® and the flow

of water from A to the waste-pipe G. In
stopping the motion of the ram B, whether
in ascending or descending, it 1S not neces-
sary to reverse the supplementary valve q,
its funections ceasing when 1t comes to a cen-
tral position, and the main valve X and X~
closing automatically by water-pressure and
independent of the attendant, and permitting
a neutral range of any desired extent for the
auxiliary valves at II. In the movements of
X and X?1t will be observed that the aper-
tures at Z by reason of their oblong form
permit a gradually-increasing flow of water
as the valves move forward, and econsequently
the motion of the ram B is gradually started
or arrested without shock. This gradual
starting and stopping of elevators being a
matter-of much importance, I provide in ad-
dition to the oblong apertures at Z other
means of attaining the object so arranged as
to permit of adjustment and control. |
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Referring still to Fig. 4, the water entering

at e e to move the pistons W and W? is ad-
mitted through holes s in the perforated noz-

zles 7, (shown in Figs. 4 and 5,) so arranged

that the amount of water and the consequent
movement of the ram Bisgradual and cumu-
lative. At first only a single row of holes are

opened; but as the pistons W and W* move

toward the center,more holes are uncovered
in an increasing ratio, causing the ram B to
start slowly without shock and with a gradu-

ally-increasing speed until a maximum is
Tect is produced in both

reached. Thesamee
the ascent and descent of the ram B, the
valves X and X? with their pistons W and
W2, moving with a gradually-reduced speed,

110
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permitting the ram B to stop without shoek. |

By increasing or diminishing either the

number or size of the holes s, I gain complete
control over the starting and stopping move-

125

ments of the cage D and its load. When

the valves X and X* are placed in one shell,
as shown in Fig. 4, and operate in conjunc-
tion, the movement by water-pressure 1s sup-

plemented by mechanical connections as fol-

igo

lows: An extension yis formed on one of the

“valves X or X? so that in case of delayed ac-
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tion of either it will be closed by the move-
ment of the other, thus preventing both from

being open atthésame time. - This extension
'y also constitutes a stop and governs the

range or stroke of the valves X and X? and
their attached pistons,sothey will not exceed
ne required range of movement. |

At n n nn, Fig. 6,are cup-leather packin -

rings, which, it may be observed, do not move

with the piston a,but-are stationary, and thus
avold the wear to which such packing is ex-
posed when it moves with pistons over perfo-
rated orgrated surfaces. The several pistons
of the main valve, Fig. 4, have also leather
packing moving with the pistons, except in
the case of X? but not moving over perfora-
tions, exceptin the case of X. The piston X2,
and also the inner ends of the auxiliary valve
@, which pass out of the packing, are made
with rounded or beveled edges, so as to re-

enter without abrading the leather or un-

duly wearing it.

30

I have shown my improvements applied to
a direct-acting or ram elevator; but it is ob-
vious that they are equally applicable to any
other type moved by hydraulic force. _

Having thus explained the nature and ob-
Jects of my improvements, the manner of con-
structing and applying the same, what I claim,
and desire to secure by Letters Patent, is—

1. In a hydraulie elevator, the combination

of the main cylinder, a ram or piston moving

therein, a main valve that controls the admis-
slon and escape of water in the main eylinder,

a water-supply pipe and an exhaust or waste
pipe connected to said main valve,the auxil-

lary valve H, consisting of an open-ended per-
forated piston a, sliding through fixed pack-

~ Ing-glands and so arranged that when it isin

40

a central position both ends of the valve will

be open with the waste or exhaust connec-

- tions, said auxiliary valve having a central

45
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chambere, inlet d, through which water enters
under pressure, chamber f, with outlet ¢,
through which water passes to one end of the
maln valve, a chamber 7, with outlet j, through

which water passes to the other end of the
main valve, the supply-pipe I, running from

pipe I to the auxiliary valve, the water-pipes
J and K, entering opposite ends of the main

valve and running to the auxiliary valve, and
the waste-pipes L and M, connected to the

auxiliary valve and also to the pipe O, which

- connects with the main exhaust-pipe, sub-
55

stantially as described. -

2. Ina bydraulic elevator, the combination
of the main eylinder,a ram or piston moving
therein,a main valve that eontrols the ad mis-
sion and escape of water in the main eylinder,

a water-supply pipe and an exhaust or waste

pipe connected to said main valve, an auxil-
lary valve consisting of an open-ended perfo-

rated piston, the supply-pipe I,running from

pipe I to the auxiliary valve, the water-pipes
J and K, entering opposite ends of the main

~valve and running to the auxiliary valve, and

|

the waste-pipes I. and MM, connected to the
auxiliary valve and also to the pipe O, which

connects with the main exhaust-pipe, sub-
stantially as desecribed. -

. .1-.;1'
oak)

3. The combination of the main cylinder,

the ram, and the main valve, together- with
the supply and waste pipes, said main valve
congcisting, essentially, of two independent

pistons X and X* moving within a shell pro-

vided with outlets and surrounded by an an-
nular space, said pistons X and X? beingrig-
idly connected with the pistons W and W=2by
the hollowed stems ¢, substantially as de-
seribed. |

4. The combination, with the main cylinder,

ram, auxiliary valve, and supply and waste
pipes, of the main valve, consisting, essen-
tially, of the casing having inlet and waste
nozzles If* and G? and inlets e e at each end,
the pistons X and X2 moving in a shell or
bushing «, provided with outlets and sur-
rounded by an annular chamber Y?, said pis-
tons X and X* being rigidly connected with
the pistons W and W?by means of the hollow

stems 7, the chamber %, adjacent to the pis-.
“ton W? and the chamber 7, adjacent to the
piston W, all the parts being arranged sub-

stantially as deseribed. -

5. I'he combination, with the main eylinder,

the ram, the auxiliary valves, and thesupply
and waste pipes, of the main valve, consisting,
essentlally, of the pistons X and X2, moving

independently and connected rigidly with the

pistons W and W? the inlets e ¢ at each end
of the main valve, the chambers between the
pistons W and W2 and the adjacent inlets
e ¢, and the nozzlesr , provided with the per-
forations s, so arranged that the amount of
water and the consequent movement of the
ram may be gradual, said perforated nozzles
r lying in a horizontal position and project-
ing through the pistons, substantially as de-
scribed. I .

6. T'he combination, with the main cylinder,
the ram, and the supply and waste pipes, of
the main valve. consisting, essentially, of the
pistons X and X? arranged to act independ-

ently with respectto the water-pressures, one,

of sald pistons being provided with a tappet
or projection extending toward the other pis-
ton, so arranged that one piston will move

‘and close the other in the case of tardy ac-

tion, and so arranged that both cannot be
open at the same time. .

7. Ina hydraulic elevator, the combination
of the main eylinder, a ram, the main valve

K, the supply-pipe F entering it, and the ex-

75
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haust-pipe G passing from it, the pistons X -

and X? moving within the apertured bush-

Ing x, which i3 surrounded by an annular

chamber, said pistons X and X? being con-
nected by tubular connections ¢ £ with the
pistons W and W? and the auxiliary valve
H, consisting, essentially, of the open-ended

perforated piston sliding through fixed glands,
and the water-pipes J and K, passing from

125
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said auxiliary valve and entering the oppo- | as to prevent suddeu movement or shock In
site ends of the main valve, substantially as | opening and closing the valves X and X7
described. substantially as deqembed :

| S. Ina hjdrauhc elemtor the combination, In testimony whereof I have hereunto 15
- 5 with the main cylinder and the ram, of the affixed my signature in the presenee of two
“main valve provided with the perfomted in- | witnesses. |
let-nozzles 7, arranged in a horizontal posi- | e TTOIT ,,
tion. the pistons W and W, rigidly connected -~ COFRAN I TALL:
by tubular connections 7 { with the pistons X ?ﬁfltnesses
0. and X7, said perforated nozzles entering the - ALFRED A. FNQUIST
said tubular connections ¢ ¢, all arranged so | VW. D. BENT, Jr.
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