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UNITED STATES PATENT OFFICE.

CYRUS W. BALDWIN, OF BROOKLYN, NEW YORK.

IMPROVEMENT IN HYDRAULIGC ELEVATORS.

Spemﬁca,twn formmn' part of Letters Patent No. 201,980, dated April 2, 1878; apphca,twn filed
February 8, 1878 |

To all whom it may concern: -

Beit known that I, CYRUs W. BALDWIN of
Brooklyn, county of Kin gs, State of New York
have mvented or discovered a new and useful-
Improvement in Hydraulic Elevators; and L
do hereby declare the following to be a full,
clear, concise, and exact descrlptlon thereof
reference bemg had tothe accompanying draw
ing, making a part of this specification, in
| whlch like letters indicating like parts—

Flgure 1 is an outline elevation of so much
of the apparatus as is requisite 1n order to
illustrate my improvement. Iig.2 18 a sec-
tional elevation, to an enlarged scale, of the

cylinder, plston-valves and connections of Fig.
15 and Figs. 3, 4, and 5 are sectional views,
130 a bomewhat Iarwer scale, of the valve de-
vices of Fig. 2 showmﬂ' the different positions
of thevalves as ad] usted for different purposes.

This improvement relates to that class of
hydraulic elevators in which the ram, piston,
or plunger is operated by variations of fluid-
pressure on one or both sides of the piston or
head, and more specifically to the construction
of a double piston, in connection with other
operative devices, Whelebjf a double lifting-
poweris secured without increase of fluid-press-
~ ure, or of the diameter of the cy]mder.

A portion of the lifting-rope is represented
at R. This rope passes over the pulley or
wheel W, in the usual way, and thence any
desired number of times around the fixed and
movable sheaves or pulleys W! W?, (of which
more or less may be used, as desu'ed ,) and 1ts
end i1s made secure at R" The movable pul-
leys W2 are connected by a stirrup, p, with the
double piston-stem B°, which latter, passing
through stufiin g-boxes b into the cylinder A,
is connected at its opposite end with the dOug
ble piston B Bl. The cylinder A is made 1n

two parts, oris divided into two compartments

or chambers, a a!, by means of a transverse
~diaphragm, cs” at or about midway between its
two ends. The piston-heads B B! play one in
each chamber.
intermediate stem B2 so a8 toreceive the same
motions. The stem B? plays through a stuff-
ing-box, b’, and in the diapbragm T make a
port ¢, 0pened and closed by any suitable form
of va,lve, ¢,

Both are attached to the same .

A? are made &t or near the ends of the cylm
der A.

- The valve-case D has a valve- chamber d,
prefera,bly of cylindrical form, and, by pref
erence, lined with lining d, and in stch lining
I make perforations d?, covermg the ports
e el ¢¢. The port ¢ has a pipe communication,
P, with the cylinder-port AL The port ¢, by
a p1pe or passage, P!, communicates with &
cylinder-port, a’, at or near the upper end of
the chamber a,l and the port €° 18 connected
by a pipe, P2, with the cylinder-port A%

In the valve chamber D, I arrange a series
of disk-shaped wvalves, s §! %, on a common
stem,s3. Thesevalves are promded with suita-
ble p&ckmg, preferably cup-leather packing,
and the stems project outside of thé valve-case,
so that the valves can be shifted by rack and
pinion ¢, or in other suitable way. “Water un-
der pressure is admitted at m from any Sﬂlt&
ble head or source of supply. |

-The valves in valve-case D receive thelr
motion, through rack and pinion ¢, irom an
operating-wheel, G, or other equwalent device
capable of bein g moved S0 as properly to shift
the valves by the use of an operating-cord
in the car, or other known means adapted to
the like end A hand-hole, &, covered by a

cap, is provided in the side of the cylinder A.

near the diaphragm «?, for convenience in pack |

ing the stem B? and the piston-head B.

The lower open end of the valve-chamber
constitutes a waste-port, as at d°. - The appa-
ratus has also an open W&ter passage or ¢om-
munication, ¢, from the chamber @, near the
diaphragm a? to the chamber a, below or out-
side of the utmost pomt of motlon of the p1s-
ton-head B'.

“When the operator in the car desires to raise
the car while empty or with only a light load,
he works his operating-cord so as to bring the
valves to the position shown in Fig. 2.

Both chambers @ a' are presumed to be. full
of water under pressure, as also the commu-
nicating pipes. Full Wafner -pressure will then
be effective on the upper side of the piston-
head B, and water below the piston-head B*
will flow out freely at d°. The valve s' pre-
vents the supply from escaping at the waste-

Supply and discharge ports Al port Water from below the piston-head B



will open valve ¢’ and flow through the porte,
so as to fill the space vacated by the piston B!
.as 1t moves downward, the latter acting, per-
haps, somewhat as a pump-piston to draw the
water through. The residue, if any, of water
under B will pass through qto the waste-port.

To work the apparatus with maximum ef-
fect In raising heavy loads, the wheel (r 18
turned so as to shift the velves to the position
shown in Fig.3. In this adjustment the ports

¢! and ¢? are brought into communication, and |

water in the pipe P? (which is continuously
under pressure)is free to pass from port e,
through between the valves s and s', through
port ¢!, and info pipe P!, and by port a® 1nto
‘the upper end of the lower cylinder or cham-
ber, and above the piston-head B!. Water-
- pressure will then act effectively on top of the
piston-head B, as before; also, the water-

pressure, entemng at a®, as Jl‘lSt explained, will |

close the valve ¢/, and ‘act with its full force
on the upper side of the piston-head B!, the
water below B escaping by g and 43, as before
and water below B!escaping at d?, 1n both eases
without resistance. I thus get the effective
force of the water-pressure on two cylinders
instead of one, thus practically doubhng the
power of the appal atus. '

To lower the car, the valves are shifted to
the position in Flg 4, In this adjustment
both valves s s! are below the escape-port, so
that the waste is entirely cut off; also, both
portsel and €2 are brought into communication
with the porte. The car,then being sufficiently
heavy,.or being comlterwelghted comes down
by its own gramlty Water above the two
piston-heads flows by ports ¢®¢! into the cham-
ber a® below the lower piston B!, and a por-
tion of it passes up ¢ into the spdce below the
upper piston B. By raising the valves a little
the port e can be partially closed, and the cir-
culation of water from above to below the pis-
tons can thereby be so choked as to preventa
too rapid descent of the car, should such dan-
ger occur. To stop the car at any time it is
only necessary to bring the valves to the posi-
tion shown in Ifig.5. The waste or discharge
18 closed by the valve s, and the circulation
from above the pistons to below them i Is pre-
vented by the valve s

In all the adjustments described the valves
are balanced as regards water-pressure; but
if such balancing is not desired the valve &

may be omitted,the end of the valve-chamber
being closed . by a, cap made with a stuffing-
box for the valve-stem to play through.

As regards the passage P! and its port €,
and the manner of opening and closing the
latter,1 donotlimit myself to the form of con-
struction shown ; but in so far as the same 18
an element in the present improvement, I in-
clude herein any suitable water-conduit, com-
municating at one end with the water under
pressure, and at the other end with the cham-
ber a! above the piston B!, and provided with
any suitable form or construction of valve or
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ing and clesing such conduit; nor, by Speek-
ing of the upper and lower: SldeS of the piston-
heads, do I intend to confine myself to a ver-
tically-arranged apparatus, since the cylinder
may be armnged horlzontallv, if so preferred.

The terms “upper”and ¢ lower,” ¢ above” and

‘¢“ below,” are used relatively.

It Wﬂl also be observed that the chambers
a a' are, in effect, two cylinders fixed in posi-
tion in the same axial line s and, 1t so preferred,
they may be made separately, and so arranged
relatively to each other. 'I‘he stem B?, made

a little longer, will then extend through a stuff-

ing-box in each conti guous cylinder- head and

a suitable water-conduit, with any proper ferm |

of valve,will take the place of the diaphragm-
port ¢, so as to perform the same function. In
such case the passage g may have the same
lower terminus as described, or a separate
valve may be added for closlng it at the propel
{ime.

rangement in general if both cylinders were
open at one end and the water applied to only
one side of the piston, so that by forcing it
up or down the necessary power might be com-

municated to the car; but I preter to use wa-

ter on both sides of the piston, so as to utilize
the full pressure at the point of discharge, and
to have the water to act as a brake in the de-
scent of the car by passing 1t through a con-
fined space to the bottom of the piston.
Nor do I limit myself in.either form of the

invention to the use of pistons of the same di-

ameters, since they may be varied in this re-
spect at pleasure, or according as 1t may be

desired that the addltmnal piston should do

more or less than double the work of the first
one; also, by a duplication of the proper pipes
and ports the skilled mechanic can adapt the
appamtus described to three or more like cyl-

inders and pistons, and such feature is hereby
included within the present invention., -

I claim herein as my invention—

1. In a hydraulic elevator, the combination
of two or more cylinders arranged in line, a
corresponding number of piston-heads. (one in
each cylinder) on a common stem, a valve-gov-
erned conduit connecting the edjacent ends of
the two cylinders, a water-supply port and a
water-discharge port to each eylinder, and a
valve in one of such water-supply ports, sub-
stantially as and for the purposes set forth..

2. In a double-cylinder and double-piston

hydraulic elevator, a valve-governed water-

passage connecting the adjacent ends of the

‘two cylinders, and a valve - governed water-
supply to such other cylinder, combined sub-

stantially as described, with reference to the
automatic opening en"d closing of the valve

between the cylinders, accordingly as the wa-

ter-supply valve may be closed or opened.

3. In a double-cylinder and double- plston.
hydraulic elevator, in which one piston 1s con-
tinuously subject fo water-pressure, the coms-

bination of a pipe or conduit, P2, fer transmit-

cock, operated in any desired way, for open- | ting such pressure, a valve- govelned conduit

'
. . A T
P P S NN TIR LTI o TR PRI ¥ SLA-NTH U IT SR il S ] B ICULT PR

I might also use the same dewee and ar-




201,980 N 3

from or connected with the same source of
pressure leading to the samve side of the other
piston, and a valve device for bringing the dis-
charge-ports of both cylinders into communi-
cation with the pressure pipe or conduit, sub-
stantially as set forth.

4. In a hydraulic elevator, the combination
of two or more cylinders arr&nged in line, &
. eorresponding number of piston-heads (one in
each cylinder) on a common stem, an arrange-
ment of water-supply ports for applym o water-
pressure simultaneously to and exhausting it
trom the same side of the piston-heads, such
ports being opened and closed for supply and
escape by suceessive movements of a series of
valves on a single stem, substantially as set

forth.

5. In  combination mth two cylinders and

two pistons (one in each cylmder) on a com- |

mon stem, a valve- governed circulation- -pipe,
P1, arranged in one adjustment of the valves
to connect the main water-supply with one end
of its cylinder, and in another adjustment to
bring the opposate ends of its cylinder into
communication, substantially as set forth.

6. The pipes P! P?, leading from the upper
ends of the water-chambers « ! thr ough a com-
mon valve-case, in combination with pipes or
passages P and ¢, which lead to the opposite
ends of the same cyhnders, substantially as

- set forth.

In testimony Whereof I bave hereunto set
my hand.

CYRUS W. BALDWIN.

Witnesses:
‘WM. BRO. SMITH,
HARRY C. BEACH.
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