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To all whom it may concern:
Be it known that I, FrRANCIS B. PERKINS, of

Boston, in the county of Suffolk and State of

Massachusetts, have invented an Improve-
ment in Elevators, of which the following de-

scription, in connection with the accompany-

ing drawings, is a specification, like letters on
the drawings representing like parts.

This invention relates to elevators of -that
class known as “hydraulic elevators,” and
has for its object to provide a dead or abso-
Iute stop at eitherthetop or bottom, or both, of
the elevator well or shaft, whereby the travel
of the elevator is stopped independently of
the usual shipper mechanism. In accordance
with my invention I employan auxiliary bal-
anced piston-valve controlling the passage of
water to and from the main cylinder to oper-
ate the piston therein and effect movementof
the elevator-car. Theauxiliary balanced pis-
ton-valve referred to is preferably provided
with suitable packing to render the same
water-tight when seated, and is also provided
with a relief, shown as a port or ports, by
which the pressure upon the said auxiliary
valve may be relieved on the movement of
the elevator-car in cither direction, as will
be deseribed.

The particular features of my invention
will be pointed out in the claims at the end of
this specification.

Figure 1 represents in elevation a sufficient
portion of a hydraulic elevating mechanism
to enable my invention to be understood.
Fig. 2 is an under side view of a portion of
the mechanism shown in Fig. 1; Fig. 3, a sec-
tional detail of the auxiliary valve, and I1g.
4 an enlarged detail to be referred to.

The eylinder A,provided witha piston (not

shown) having the piston-rods A’, connected

to a cross-head A2 movable in guides A’ i3
and may be such as commonly used In hy-
draulic elevators—such, for instance, as the
well-known Whittier elevator. The cross-
head A?is connected by rods A to a second
cross-head, (notshown,) but by which are car-
ried the movable sheaves upon which the ele-
vator hoisting-ropes are wound, as usual with
this class of elevators. The eylinder A 1s pro-

vided with an ionlet-port ¢, communicating
with the interior of an auxiliary valve-chest
o/, provided with an inlet-port ¢* and contain- |

| ing an auxiliary balanced hollow piston-valve

a3, provided with eircumferential ports .
The piston-valve ¢® is provided with valve
stems or rods ¢’ af, extended from its heads
' at. The valve-chest ¢® is provided with a
cylindrical extension b,as shown, In which re-
ciprocates a piston 0’ on the valve-stem a’,
the said eylindrical extension being con-
nected by a passage b* with the valve-chest @’
beyond the valve-seat 0°. Kach head of the
piston-valve has secured toit,as by screws or
bolts %, a washer U° and a packing-ring 0° ex-
tended above or beyond the head of the pis-
ton-valve, so that when the piston-valve is
seated a water-tight joint is effected and the
supply to the cylinder A absolutely cut off.
It will be seen that abalance of the auxiliary
valve is effected by means of the passage 0

The valve-stem ¢ is connected, as by link
¢, to pin or rod c¢’, herein shown as resting
upon the upper side of a guide-arm c®, pro-
vided with a double cam-surface c’. (See
Fig. 2 and dotted lines, Fig. 1.) Theguide-arm
2 is pivoted, as at ¢!, to a casting or bracket
5, and has connected to or forming part of it
an arm ¢, joined by an adjustable connect-
ing-rod ¢ with a similar arm %, connected to
a9 second cam-arm ¢’, similar to the cam-arm
2, the cam-arm ¢" being pivoted, as at ¢! to a
bracket ¢?, secured to the guide A’. The
cross-head A? hassecured to it a substantially-
T-shaped arm d, having mounted upon the
opposite ends of the horizontal arm ¢’ rollers
d* d3, which enter the cam-groovesin the arms
2 ¢, 'Theinlet-port ¢® of the auxiliary valve-
chest ¢ is connected to the outlet-port of the
main valve, (not shown,) but which 1s oper-
ated by the usual shipper mechanism.

As shown in Fig. 1, let it be supposed that
the elevator-car is ascending ana that the
cross-head A?is moving in the direction of
arrow 20, the auxiliary valve being in the po-
sition shown in Figs. 3 and 4. The water 1s
being admitted through the auxiliary valve
into the eylinder, as indicated by arrows 21,
Figs. 3 and 4. As the piston in the cylinder
approaches the end of its stroke—that 1s,
when the elevator is at or near the top of the
olevator shaft or well—the rollerd® enters the
arm ¢ and, acting on the double cam groove
or surface ¢3, gradually turns the said arm on
its pivot and gradually closes the auxiliary
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- with the valve-seat b3
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valve, so that when the piston has reached
the end of its stroke the head a8 of the aux-
iliary valve is seated and the admission of
water to the cylinder A completely and abhso-
lutely cut off by the packing 0 co-operating
If now it is desired to
have the elevator descend, the main valve is
opened to the exhaust: but the auxiliary
valve being balanced would not ordinarily
open to permit the escape of the water in the
cylinder, and in order that the said valve may
be opened after being once closed a relief for
the said auxiliary valve is provided, the said
relief being herein shown as ports e ¢’ in the
heads o ¢® of the said valve. _The relief-port

e’ is closed by a valve (shown as a washer e?)

pressed against the head a® by a spiral spring

€%, encireling the valve stem orrod «f and hav.

Ing one end bearing against the piston b’ and
its other end against a collar e’, loose on the
valve-stem «® and interposed between the
valve ¢’ and spring e*. The ports ¢ are closed,
as herein shown, by a valve forming part of
the packing 0% secured to the head o,

~Let it be supposed that the elevator is at
the top of its shaft or well and the auxiliary
valve is closed, as deseribed. The main valve
1s now operated through the shipper mechan-
Ism to connect the auxiliary-valve chest ¢
with the exhaust. When the pressure upon
the head a® is withdrawn, the pressure of the

- water in the auxiliary valve opens the relief-
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valve e* and permits the escape of water.
I'he auxiliary valve is thus unlocked or re-
lteved from pressure, and the welght of the
car moves the main piston. As the main
piston and its connected cross-head A? are
moved the roller d?is withdrawn fronr the
cam-arm ¢, As the roller ?is withdrawn
from the cam-arm ¢?it turns the said arm
on its pivot and opens the auxiliary valve,
permitting the escape of water from the cyl-
inder A through the said valve in a di-
recticn opposite to that indicated by arrow
21, Iig. 3. As thepiston approaches the end
of its stroke in the opposite direction the

“roller cf® enters the cam-groove in the arm ¢

and through the arm ¢8, rod ¢%, and arms ¢® ¢2

closes the auxiliary valve—that is, seats the

head a’. When the main valve is opened

~ through the shipper mechanism to start the
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clevator upward, the water admitted into the
auxiliary valve through the ports passes
through the ports e and acts on the piston
in the eylinder A to effect a gradunal starting
of the elevator until in the movement of the
piston and cross-head A2 the roller (®is with-
drawn from the cam-lever ¢® and opens the
auxiliary valve.

I claim— |

L. In a hydraulic elevator, a cylinder, its

piston, and cross-head connected to said pis-

442,199

ton, combined with an auxiliary balanced pis-
ton-valve to control the admission of water
to the said cylinder, relief-ports e ¢’ in the
heads of the said piston-valve, check-valves
to control said relief-ports, and means, sub-
stantially as described, to operate said aux-
iliary-piston valve to open and close the same
at the end of the piston-stroke, whereby an
absolute stop is effected for the elevator in-
dependently of the shipper mechanism, sub-

stantially as described.

2. In a hydraulic elevator, the combina-
tion, with a cylinder, its piston, and a cross-
head connected thereto, of an auxiliary bal-
anced hollow piston-valve having circumfer-
ential ports @/, through which the water may
flow into and from the said cvlinder, relief-
ports e e’ in the heads of the hollow piston-
valve, check-valves to control said relief-
ports, a cam-arm operatively connected to
sald auxiliary-piston valve, and an arm con-
nected to the said cross-head and provided
with a roller or projection to co-operate with
sald cam-arm, substantially as described.

3. In a hydraulic elevator, the combina-

tion, with a cylinder, its piston, and a c¢ross- .

head connected thereto, of an auxiliary bal-
anced valve to control the flow of water to
and from the said cylinder and provided
with a packing to render the valve water-
tight when closed, and a relief port or ports

in said balanced valve, and a check-valve to

control said relief-ports, a pivoted cam-arm
provided with double cam-surfaces and hav-
ing its free end connected to said auxiliary
valve, and an arm connected to the cross-head
and provided with a roller or projection to
act on the said double cam-surfaces, substan-
tially as described.

4. In a hydraulic elevator, a cylinder, its

piston, and cross-head connected to said pis-

ton, combined with an auxiliary-valve cas-
ing provided with a valve-seat, an auxiliary
balanced hollow piston-valve loeated in said
casing and provided with ecircumferential
ports a*, a packing secured to the piston-
heads to fit the said valve-seat water-tight, a
relief for said auxiliary valve to permit the

elevator to Le started after the said valve is =

seated, and means, substantially as described,
to operate said auxiliary valve to open and
clogse the same at the end of the piston-stroke,
whereby an absolute stop is effected for the
elevator independently of the shipper mech-
anism, substantially as deseribed.

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

FRANCIS B. PERKINS.

Witnesses: .

JAS. H. CHURCHILL,
MABEL RAY.
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