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Io all whom it may concer:

Be it known that I, CHARLES K. ENNES, a
citizen of the United States, residing at- Chi-
cago, in the county of Cook and State of 1lli-
nois, have invented certain new and useful
Improvements in Elevators, of which the fol-
lowing is a full, clear, and exact specification.

My invention relates to hydraulic elevators
of that type which require a pump for sup-
plying pressure during the ordinary or nor-
mal operation of the elevator and a source ot
stored pressure for supplying the elevator
with the necessary pressure when the pump
is inactive; and my invention has for its pri-
mary object to do away with the high-pres-
sure pump and pressure-accumaulator, as well
as with the costly pilot-valve mechanism and
to operate a high-pressure elevator by means
of a low-pressure pump or by low pressure
supplied in any other way. |

With these ends in view my invention con-
sists in certain features of novelty in the con-
struetion, combination, and arrangement of
parts by which the said objects and certain
other objects hereinafter appearing are at-

tained, all as fully described with reference

to the accompanying drawings, and more par-
ticularly pointed out in the claims.

In the said drawings, Figure 1 is a diagram-
matic illustration of a high-pressure elevator
mechanism or system constructed according
to my invention, and Fig. £ is an enlarged de-
tail vertical sectional view of the valve mech-
anism and receiving and elevator cylinders
and piston and high-pressure plunger for im-

parting motion to the elevator-plunger here-

inafter deseribed. . |

1 represents the elevator-plunger, which
works vertically in a tight elongated eleva-
tor - cylinder 2, supported upon a frame or
pedestal 3 in the usual or any suitable man-
ner. 'The lower end of this elevator-plunger
1 is connected to the sheaves 4 5, which op-
erate the car-cable 6, 7 being the car which
is raised by the downward movement of the
elevator-plunger 1 and allowed to descend, as
usual, when the elevator-plunger 1 is permit-
ted to rise or return.

The elevator-cylinder 2 is of considerably
larger diameter or eross-area than the eleva-
tor-plunger 1, the upper end of which appears

elevator-plunger 1.

| in Fig. 2, and in the upper end of the eleva-
tor-cylinder 2 works a larger plunger 8,which
may be termed the ‘‘high-pressure” plunger.

or ““differential ” piston and serves to depress
the elevator-plunger 1 by displacing liquid in
the elevator-cylinder 2. The high-pressure
plunger 8 is shown in the form of a hollow

rod for the sake of lightness and the saving

of material; but it will nevertheless be un-

plicable. It passes upwardly through a suit-
able stuffing-box 9, secured cn the upper end
of the elevator-cylinder 2,and enters the lower

end of « receiving or low-pressare ¢ylinder

10, the latter being also provided with a stuff-

60

‘derstood that a solid form will be equally ap-

ing-box 11, and in this receiving or low-pres-

sure cylinder 10, which is of considerably
larger diameter or cross-area than the high-

| pressure piston 8, it is provided with a low-

70

pressure piston 12 of muech larger diameter

‘than the high-pressure plunger 8.

By the described means it will be seen that
when pressure is admitted to the upper end
of the receiving or low-pressure cylinder 10

it will depress the piston 12 and force the

high-pressure plunger. 8 downwardly in the
elevator-eylinder 2, and thereby depress the
elevator-plunger 1 a distance equal to the dis-
tance which the high-pressure plunger de-
scends multiplied by the difference between
the size of the high-pressure plunger 8 and the
Thus 1f the high-pres-
sure plunger 8 be twice the cross area or di-
ameter of the elevator-plunger 1 the latter
willdescend twiceasfarastheformer. When
the elevator-car descends, foreing the eleva-
tor-plunger 1 upwardly in the elevator-cylin-
der 2, the liquid displaced by the elevator-
plunger 1 will return the high-pressure plun-
ger S to its normal or former elevated posi-
tion, the pressure above the low-pressure
piston 12 being relieved. It will also be seen
that the pressure exerted by the high-pressure
plunger 8 against the liquid in the eleva-
tor-cylinder 2 will be equal to the pressure of
the liquid admitted to the upper end of the
receiving or low-pressure cylinder 10 multi-
plied by the number of square inches con-
tained in the area of the low-pressure piston
12, and the pressure exerted by the displace-

' ment of the liquid in the elevator-cylinder 2
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against the elevator-plunger 1 will be equal | the same time placed in communication with

to the pressure exerted per square inch by
the high-pressure plunger 8 against the fluid
in the elevator-cylinder 2 multiplied by the
square area of the elevator-plunger1l. Thus
assuming the area of the low-pressure piston
12 to be one hundred and fifty-two square
inches and the pressure of the liguid admit-
ted above it to be two hundred pounds to the
square inch aud the area of the high-pres-
sure plunger to be thirty-eight square inches
the pressure exerted by the hich-pressure
plunger 8 will be eight hundred pounds per
square inch, the ratio of the areas of the low-
pressure piston and high-pressure plunger be-
1ng four to one, and if the area of the elevator-
plunger1be nine and six-tenthssquareinches
the total pressure exerted against it will
be seven thousand six hundred and eighty
pounds.

T'he low-pressure ceylinder 10 may be sup-
plied with liquid under pressure from any
suitable source. I have shown for the pur-
pose an ordinary low-pressure pump 13, which
deliversinto a pressure-tank 14, from the bot-
tom of which the liquid is conducted by pipe
15 to an inlet-port 16 of a valve-housing 17.
Thishousing 17 hastwo ports 1819, connected,
respectively, to ports 20 21 at opposite ends
of the receiving-cylinder 10, and within the
valve-housing 17 is arranged a balanced pis-
ton-valve having pistons 22 23 24 25 so con-
structed and arranged that by reciprocating
movement of the valve pressure may be ad-
mitted to the upper end of the low-pressure
cylinder 10 from the pump and pressure-tank
for forcing the piston 12 downward, and
thereby raising theelevatorand the liquid be-
low the piston 12 permitted to escape through
the port 19 into any snitable discharge-tank
26 through suitable pipe connection 27, which
may be coupled to an outlet-port 28 of the
valve-housing 17. This valve is also capa-
ble of placing the ports 20 21 in communica-
tion around the piston 12, so as to balance
the fluid above and below the latter and per-
mit it to ascend as the elevator-car descends.

In order that the valve may be manipulated
for bringing about the various conditions, as
deseribed, it has an operative connection of
any suitable form extending to the elevator-
car. Ifor example, the valve-stem 29 is pro-
vided with a rack-bar 30, which is engaged
by a pinion 31, connected to a pulley 32,
around whieh passes the valve-rope 33, lead-
Ing through the car, so that by pulling said
rope inone direction the piston 23 will be car-
ried above the port 16, thereby placing the
latter in communication with the upper end
of the low-pressure cylinder 10, thus raising

the elevator-car, the outlet-port 21 being at |

l.

tially as set forth.

the discharge-port 28 of the valve-housing by
the lifting of the piston 25 out of said port 28.
When the valve-rope is pulled in the opposite
direction, the pistons of the valve may be re-
turned to their present position for stopping
the elevator, the present position of the valve
being such as to trap the liquid in the low-

pressure cylinder both above and below the

piston 12, or the valve may be still further
depressed until the ports 18 19 are placed in
communication, whereby the liquid above the
piston 12 may pass into the lower end of the
low-pressure cylinder as the elevator-car de-
scends. |

By the described means it will be seen that
Ientirely dispense with the necessity of a high-
pressure pump and at the same time I gain
from the low pressure admitted to the cylin-
der 10 sufficient high pressure to operate a
high-pressure elevator. It is also seen that
Idispense with the pressure-accumulator and
the costly pilot-valve mechanism and its con-
nections heretofore employed in high-pres-
sure elevators.

Having thus described my invention, what
I elaim as new therein, and desire to secure
by Letters Patent, is—

Anelevatorcomprisingan elevator-plunger,
an elevator - eylinder surrounding, and of
greater internal diameter than, the elevator-
plunger, having a stuffing-box, a receiving-
eylinder of greaterinternaldiameter than the
elevator-cylinder, havinga stuffing-box of the
same Internal diameter as the stuffing-box of
theelevator-cylinder, a high-pressure plunger
of the same diameter as the internal diameter
of the elevator-cylinder and working through
the stuffing-boxes and in both the elevator-
cylinder and receiving - eylinder, having a
piston of the internal diameter of and work-
ing in the receiving-cylinder, a valve-housing
having inlet, outlet and intermediate ports,
the ports connecting the receiving-cylinder,
at opposite sides of the piston with the inter-
mediate ports, a balance piston-valve having
four pistons for controlling the ports in the

- valve-casing and means for operating the pis-

ton-valve so that pressure may be admitted to
the outer end of the receiving-cylinder for
foreing the piston of the latter inward while
permitting the liquid on the inner side of the
piston of the receiving-cylinder to escape,
and for placing the ports of the receiving-eyl-
inder in communication through the inter-
mediate ports of the valve-casing, substan-

CHARLES E. ENNES.
Witnesses:

EDNA B. JOHNSON,

K. A. HOPKINS.
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