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1o all whom Tt may conceriis

Be it known that I, QUiMBY N. DVANS of
Boston, county of Suffolk, State of Mdssa,chu
setts. have invented an Improvementin Regu-
lators for Hydrauiic Elevators, ot which the
following description, in connection with the
accompanying drawings, isa specification, like
letters on the drawings representing like
parts. - |

In elevators of that class in which the ele-
vator-car 1s actuated or controlled in -its
movements by the pressure of a liquid on a
piston the speed of movement of the car va-
ries widely when the load or weight carried
by the car 1s varied, the car descending much
more rapidly when heavily weighted than
when empty, 1ts descent being in either case

-produced by the action of gravity and con-

trolled or resisted by the friction of water
passing around through passages from one t0
the other side of the plunger connected with
the elevator-car and working in a long cyl-
inder.

- My invention consists, essentla,lly, in the
combination, with the apparatus, of a hy-

‘draulic elevatm with a valve or regulator

controlled by the flow of water and operabmg
to diminish the area of the passage for the
water in proportion as its velocity 18 in-
creased, so that substantially uniform velocity
1S 1mpa,rted to the car under all circam-
stances. |

Figure 1 is a side elevatlon of a portlon of
a hydraulic elevator provided with a valve
or regulator embodying this inveuntion; Fig.
2, a lonyitudinal section of the valve orregu-
lator for the elevator on a larger scale; I‘Jﬂ
3, a plan view thereof, the fixed plate bemg
parbly broken away to ShOW the movable plate
of the valve or regulator beneath 1t; and Fig.
4, a transverse section on line y ¥, Big. 2.

The main portion of the elevator apparatus
may be of any suitable or usual construction,
being herein shown as consisting of a c¢ylin-
der, a, containing a piston or planger con-
nected with a cross-head, o, provided with a
pulley, ¢, which in its upward and downward
movement acts on the bight of a rope, d,
passing over sunitable pulleys and connected

50 with the elevator-car, so as to lower and raise

| the latter.

The ends of the ¢ylinder ¢ are in
communication by short passages e ¢ with a
connecting pipe or passage, f, joined at its

upper end with the inlet-passage ¢, through

which the water or liquid enters the upper
end of the cylinder ¢ to force the plunger
downward, an outlet or exhaust passage then
being provided from thelower end of the said
cylinder. |
- The lower end of the connecting-passage f
Is in communication with a valve apparatus,
h, of usual construection, by which, when in
one -position, con*mmnma,tlon 18 esta,bllshed
between the passage ¢ and an exhaust-pas-
sage, 7, and at the same time the lower end
of the connecting-passage f is-closed, so that
the water will enter from the pipe g into the
upper end of the eylinder ¢, and will escape
from the lower end of the said cylinder, and
by its pressure will foree the plunger down in
the said cylinder and thus raise the elevator-
car. _ ' o

As the load-in the elevator-car may vary
widely, while the pressure in the pipg g re-
mains substantially constant, the speed of the
car will vary unless means ave provided for
preventing such variation, as Wlll be herein-
after described.

When the valve apparatus % is in an inter-
mediate position, it closes the passages ¢ and

f, and the elevator-car is thus stopped and

held stationary, and when the valve is mOved
to its other position the passages f and ¢ are
connected and the exhaust - passage 7 closed,
in which condition the liquid may be forced
around from the upper part of the ¢ylinder
through the passages ¢, f, and ¢ into the lower
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part thereof as the plunger moves, permitting

the elevator -car to move downward by the
action of gravity, resisted only by the friction
of the liquid passing through the connecting-
passage f, the empty car bemg of sufficient
weight to overbalance the plunger and con-
neeted_parts and any additional counterbal-
ance that may be used in connection with the
car. It follows that when the load 1in the car

is increased 1ts downward speed will also in-
crease, and the water will be forced more rap-
idly through the connecting - pipe f, and in
order to regulate the speed of the car in its 100
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downward movement the passage fis provided
with a regulating apparatus, %, consisting, es-
sentially, of a valve acted upon by the water
flowing through the passage, which tends to
close the said valve as the velocity of the flow

1s increased, and by such closing of the valve
to produce increased resistance to the flow of

the water, thus checking its veloecity, which
1s thus maintained nearly constant. |
To prevent the increase of speed during the
downward movement of the car, which is the
chief object of my invention, I have devised
a valve or regulator which, placed in a pas-
sage in communication with the cylinder, is
actuated solely by the pressure of the water—
the greater the pressure the greater the move-

- ment of the valve—to check the flow of the
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waterthrough the passage in which it is placed,
the employment of the valve or regulator en-
abling the speed of the descent of the car to
be kept substantially uniform. |

For closing the water-passages as the speed
of the descending car tends to increase, I have
herein placed, between the passages ¢ and 7, a
valve or regulator composed of a short section
of pipe, &, best snown in the enlarged Figs. 2,
o, and 4, containing a plate, m, having a se-

~ries of openings, m/, for the passage of the
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water, the said plate constituting a valve-seat,
and having co-operating with it the movable
plate n, provided with attached spiral blades
0, the said plate and blades being carried by
an arbor or shaft, »®. The plate n has a series
of passages, #/, which may be caused to regis-
ter with the passagesm’ of the stationary plate,
permitting the full low of water through the
sald passages, or may be moved around out of
colncidence with the passages m/, thus partly
or wholly closing the latter and reducing the
area for the passage of water therethrough.
Thestream or current of water flowing through
the pipe f 1s made to turn or operate the mov-
abie plate » of the valve or regnlator to re-
duce the effective area of the passages m’ in

the plate m, and thus control the quantity of !

water that may flow through them, and to ac-
complish this, as herein shown, the plate » is
provided with spiral blades, on which the

- water acts, causing the said plate to rotate in

the direction to close the passages m’ as the
velocity of water or its propelling force on the
said blades inecreases. .

In order to resist the action of the water on
the blades and to open the valve when the
flow of water through the pipe f ceases, or in
proportion as its velocity diminishes, so that
the water may have a free passage when the
car 1s lightly loaded, the arbor »* of the valve-
plate and actuating-blades o is connected with
a retractor, shown as a welght, p, in this in-
stance placed outside of the pipe f upon an
arm, p’, of a rock-shaft, p* extending through
a stuifing-box to the interior of the valve-cas:
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1ng, and provided with another arm, p* con-
nected with a erank, p* on the said arbor #2in
such manner that the rotation of thesaid shaft
by which the valve is closed also operates to
raise the said weight. Thus, when the car
18 heavily loaded and tends to descend with
great rapidity, forcing the water with great
velocity through the connecting-pipe £, the
stream of water passing through the said pipe
presses on the blades o and turns plate», thus
partially closing the passage m’, which so im-
pedes the flow of water that its velocity will

be scarcely greater in the pipe f than when the

empty car is descending with the said valve
tully opened. The tendency of the flow of water
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to closethe valve and of the retractor or weight

p to open 1t thus regulates the flow of water
through the pipe f and retains it nearly uni-
form. -

When found necessary to regulate thespeed
of the car in rising, a similar valve or regu-
lator may be used in the exhaust-passage 4, 80
that by closing or throttling the said passage
at any point as the velocity of the water in-
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creases the said velocity may be retained sub-

stantially constant in the said passage.

1t isobvious that a valveor regulator of this
kind may be applied to elevators of different
construction or arrangement of the water-pas-
sages from that herein shown, and insuch cases
the regulator might be applied in connection
with other passages than a connecting-passage
between the ends of the cylinder—as, for in-

stance, in the inlet or outlet passages for the-

water—the- gist of the invention consisting in
the application within the water-passages of
the elevator of a valve or regulator actuated
solely by the flow of the water.

I claim— | -

1. The eylinder and connected passages of a
hydraulic elevator combined with the valve or
regulator, substantially as described, com-
posed essentially of a case, aplate, m, provided
with holes, and a movable plateand blades,the
pressure of the water on the latter effecting the

~closing of the holes in the plate m in propor-

tion as the pressure of the water increases,
substantially as described. -

2. The combination of the cylinder of a h7-
draulic elevator with a regulating deviee con-
sisting of a valve and spiral actuating-blades
therefor operated by the flow of water through
the said valve, and a retractor opposing the
movement of the said blades, substantially as
described.

In testimony whereof I have signed my name
tothisspecification in the presence of two sub-
scribing witnesses. |

QUIMBY N. EVANS.

VW itnesses:
| G. W. GREGORY,
B. J. Noyz=s.
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