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UNITED STATES PATENT OFFICE.

OYRUS W. BALDWIN, OF OHICAGO, ILLINOIS.

IMPROVEMENT IN HYDRAULIC ELEVATORS. -

Specification forming part of Letters Patent No. 162,262, dated April 20, 1875 ; reissue No. 7,019, dated
. March 28, 1876 application filed January 26, 1876. o

To oll whom it may concern: » tank or reservoir, ¢/, and carries within it &
" Be it known that I, OYRUB W. BALDWIN, | bollow piston, D’; having a flap or hinged
of Ohicago, in the county of Cook and State | valve, E/, at'its top, like the box.of an- ordi-
" of 11linois, have invented certain new and use- | NATY lifting-pamp. _The piston is- suspended
fal Improvements in Hydraulic Elevators; ‘ from & rope or baud, FY; which passes over &
and I do hereby declare the following to be & pulley, G/, at or near the top cylinder, and is
full, clear, and exact description of the same, attached to the carriage H', arranged, in this
reference being bad to the accompanyingdraw-’ instance, to move between the cylinder and a
ings, forming part of this specification, in guide, I'.. The valve E/ is attached to one
which— - end of a hand-rope, J’, which also passes over

. Figure 1is & vertical section of the elevator | the pulley G, and has its opposite end secured
with a single tube and piston. Fig.2 ia a side | within the carriage. K’ is & cock or valve,
_ elevation of the elevator, with two cylinders placed at the bottom of the cylinder, of suffi-
and two pistons. Fig. 3 is a verticgl section, cient capacity to discharge the water there-
taken throngh the center of Fig. 2. Fig.41is from as rapidly as may be necessary to obtain
a8 to%p\an view of the elevator shown in Fig. | the requisite speed of the carriage. L/is &
2. Fig.bis a horizontal section of the same tank, arranged at the side of the cylinder,
in the line z %, Fig. 2. Figs. 6,7, 8,9, and 10 | about fifty feet above the lowest poiut reached
are sectional views, showing the various posi- | by the carriage in its descent. Commaunica-
tions of  the eacape-cock einployed with the | tion Letween the cylinder and tank is made
compound elevator. o a by ab escape-vock, M/, inserted in the side of
" Similar letters-of reference in the accompa: the cylinder. The weight of the piston should
nying drawings denote the samne parts. - nearly counterbalance the carriage, and when .
The principal object of my jnvention is to | the latter is down the piston is at the highest
utilize the force of the water with as little | point in the cylinder, which is pormally filled
waste as possible; and to this end it consists, with water above and Lelow the pistoi.
first, in raising ;fne elevator-carriage by the | In order to raise the carriage, the escape-.
the weight, or the pressure and weight, of the cock M! is opened by auy suitable means (o
‘water upon the piston, and the normal press- discharge the water from the oylinder beneath-
are of the atmosphere above the piston, such the piston into the tank L, thus causing the
forces being applied by drawing the water | piston to descend and the carriage to be raised.
from the cylinder below the piston. 1t further |- This movement of the piston is due, first, to
consists in graduating the quantity of water atmospheric pressure above the piston, caused
expended or discharged to the weight to be | by the escape of water below ; secondly, the
lifted. - It further counsists in the combination, gravity of t,he,water'directly npon the piston;
with the stationary elevator-tube and the ele- | and, thirdly, the pressure -of the water upon '
_ vator-carriage, of a piston- adapted to travel | the piston, acting as & variable force depend-
within the tube with a columnn of water above | ent apon outside circumstances-—as, for ex-
and below, it. It consists, lastly, in the appli- | ample, the pressure in the city wains, or the
cation of the invention by. two upright com- difference in height between the top of the ¢yl- -
‘municating eylinders, one provided with a | inder and the level of the water in the reser-

‘water-escape and a gradua_ting-pistbn, and the | voir C’. The atmospheric pressure decreases
other with a lifting-piston, as 1 will presently in force as the columu of water beneath the de-
describe. N o ' -7 | geending piston decreases in- height; butits
Referring to Fig. 1 of the accompanying loss is compensated for by the lengthening of
drawings, A’ is a single upright eylinder, | the column above the piston. . . ,
which, In practice, is supported upon a solid |- When the piston, in its descent, reaches
fonundation, and extends from the bottom to | about the level of the escape-cock M, the lat-
.. thetopofa boilding. Itcommunicatesthrough. ter. may be shat off and the lawer cock K’

.unropening, P/, at its upper end; with & water | opened to admit & forther descent of the pis-
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ton. The water from this latter cock may es-

cape into the sewers, or be raised to the res-
ervoir ¢/ by suitable means, to be used over
again.. The waterin.the tank L/ may also be
carried to the reservoir C' for the sameé pur-
pose. The carriage is stopped at any point
by arresting the flow of water, and as long as
there is a supply of water to the cylinder

there is no danger whatever of the carriage:

falling by reason of any displacement or dis-
- arrangement of the piston. " :

When the carriage is to descend the escape-
cocks are closed, and the operator -pulls upon
the cord J/ to open the valve E/, so that the
piston shall be moved upward through the
water by theé weight of the car, the water
-passing through the piston in proportion to
the opening of the valve. This proportion is
governed by the load to be carried  down.  If
it is very light, or is only the empty carriage,

-then the valve may beé opened to its fullest

" extent; but if. the Joad. is heavy, then it is
opened but & short distatice to retard the flow
of water through the piston. -The carriage is
thus allowed to sink noiseléssly and smoothly,
its speed being also regulated by the operator
in openiug or cloging the valve to. a-greater
or less extent. By this means the piston per-
forms the office of a graduating as well as a
lifting piston. o ‘

To adapt the principlé of the invention for
use in hotels, public buildings, and other lo-
calities where prolonged duty is required and
heavy loads to be raised, two cylinders may
be employed instead of ene, each containin ga
piston, one of which is a graduating and the
other a lifting piston, as shown in Figs.2 and 3.

In this modification, A’ B are the two eylin-
ders, commuanicating with each. other at the

bottom, and at the top they.are in free com-.

. unication with the water-supply tank C’
- through the openings B’. The main eylinder
A contains the lifting-piston E, which is made
solid, and the cylinder B contains the gradu-
ating-piston I, constructed as hereinbefore
described. The elevator-earriage, in this in-
atance, may move up and down between the
cylinders as guides, and is connected with the
lifting-piston by cords, wire ropes, or chains

. ¥/, passing over pulleys G G at or near the top
of the cylinders.. The graduating or valve
piston is suspended by a rope or cord, Q, pass-
ing over pulley O, and made fast to a drum;
P, on the axis of the pulleys G, which are ro-
tated By the movement of cords of the lifting-
piston, The valve of the graduating-piston is
also provided with an operating-cord, J/, which
ruos over the palley O and is made fast to'a

"drum, P. The valve-piston, in this instance,
travels up.and down in its cylinder about
three-fourths only of the distance traveled by
the lifting-piston, and the dram P is- there-

fore proportionately smaller than the pulleys

G. I/ is the receiving-tank, arranged at the

siae of the graduating-cylinder, and W is the

water-discharge cock, located. in the side of

the eylindér about thirty feet below the high-
est point reached by the lifting-piston in the
other cylinder. This distance is, perhaps, the
most available; bat, while it may be less than
thirty feet, it should not much exceed thai

"distance.

To control the escape of water a four-way
cock, y, is inserted in the discharge-cock M’,
Any other device may, however, be employed
for this purpose, provided it has the capacity
to close the cylinder and discharge-cock at
certain times ; at other times to close the dis-
charge-cock and open the cylinder; and at still
other .times to open- Luth the discharge-cock
and the eylinder. The discharge-cock has a
stem, a, extending out through cylinder B, to
receive a wheel, W, and to ‘this- wheel the
valve cord Vis mnade fast, after extending over
pulleys T U at the top and bottom of the ap-
paratus, respectively, as shown in Fig. 2. Tt

is made fast to the upper pulley T, and to the

axis of this pulley an eccentric, R, is secured,
80 that its outer end shall bear against or en-
gage the valve-cord J'. A movement of this-
eccentric in either “direction will ‘displace or
bend the cord sufficiently to lift the valve LYY
of the graduating-piston. There is, however,
sufficient play between the eccentric and its
cord to allow the. valve-cord V to be pulled

-sufficiently for opening the escape-cocks Y be-

fore the piston-valve 14 is operated.

By weans of these devives thequantity of wa-
ter expended is graduated to the weight of the
load. Both cylinders are sapposed to be filled
with water from the reservoir or city mains.
Wheu thecarriageis down the escape-cock is in
the position shown in Fig, 6. If it is desired
to raise it loaded to its full carrying eapacity,
the escape-cock is turned to the right, into the
position shown in Fig. 7, and the valve-cord
is pulled to open wide the valve I of the
graduating-piston. The water below the lift-
ing-piston will, ander these conditions, pass
out through the escape-cock, and the elevitor

“will work at its full power; but if the load is

less than the. full lifting capacity of the ele-
vator, then the valve is opened proportionate-
ly, as already described. In this ease as the
valve-piston rises thereis a constant tendency
to a vacuum beneath it, which has the effect
of earrying up through and abové the escape-
cock a portion of the water that would otherwise
be discharged. This water is kept in the eyl-
inder when the car stops i its upward ascent,’
inasmuch as the four-way cock, to arrest the
car, is turned to the position shown in Fig. 8.
When the car is to descend, the cord is pulled
to turn the escape-cock into the position -
shown in Fig. 9, thus closing the escape and
opening the cylinder, This allows the car-

riage to settle down and the valve-piston to

return to its original position just above the
escape-cock, the descent of the carriage being
arrested by turning the escape-cock into the
position shown in Fig. 10. The next upward .
movemeént of the valve-piston will have the
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effect of lifting the body of water above such
jston into the sapply-tank C'.. Thus, in effect,
s utilized the-sarplus power of the elevator
to carry back to the sapply-tank the water
pot needed to pradunce the lifting-action. :
So faras this graduatio gactionis concerned,
it is not necessary that the escape should be
located with respect to the lifting-piston, as
hereinbefore explained, for the escape from
the main cylinder may lead into a tank at the
bottom of the apparatus, and from this tank
a suction-pipe may ead to the gra‘jduating-
cylinder. i » .
+  When the carriage descends, the valve-pis-
ton performs the fanotion of decreasing the
diameter of its tube or oylinder, making the
latter, in effect, & smaller graduating condnit
for the passage of the water from above the
lifting-piston to the cylinder A below such
iston. As the lifting-piston ascends in its
eylinder, it necessarily lifts all the water above
it into.the tank ', and, as the latter is in con-
pection with the eylinder or tahe B, the water
down through the valve-piston into the
cylinder A, o fll the space under the lifting-
pistou as it moves up. “Thus there is a circu-
lation of the water through the cylinders or
tubes, the tank forming a part of the conduit
therefor.
~ Having Jthus
clain 88 new—
1. 1In awater-elevator, s movable piston, com-
bined with a stationary upright cylinder hav-
ing & water- sapply above and & water-dis-
charge
_raising

described my invention, I

the elevator-carriage by atmospheric

and the weight, or the combined
weight and pressurs, of the water above the
piston when the water below the piston is dis-
chargeéd, substantially a8 described.

9. In a water-elevator, an adjustable dis-
charge or €scape, combined with one or more
water expended to the weight to be lifted,
gubétantisﬂy as described ¥
"3, The combination,

, Fidge, of a piston having a flexible connection
- with the carrisge, and adapted

below the piston, for. the purpose of

upright cylinders, to graduate the quantity of | other can be controlied

®.th the stationsry |
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in the tube, with a column of water above and’
below it, substantially a8 described, for the
purpose»spe,ciﬁed. .
4. The combination of the graduating valve-
piston with one or more upright water-cylin-
ders, substantially a8 described.

5. The combination, with the two commu-
nicating upright cylinders, of the lifting-pis-
ton in one cylinder, and the water-escape in
the other cylinder, ocated with respect to the
lifting-piston, substantially as shown and de-
soribed. : -

6. The combination, with the main cylinder.
and gradnating-cylinder, of the lifting-piston,
water-escape, and graduating valve-piston, for
joint operation, a8 shown and set forth.

7. The combination, with the graduating-
oylinder B, of the escape, the escape-cock Y,
and the graduating valve - piston, arranged
and operating as shown and set forth.

8. The graduating-piston B and its valve,
in combination with the eseape-cock, and the-.

and intermediate mechanism, by
which saui valve and co - are connected and
operated, sabstantially as set forth.

9. The combination, with the water-sapply
reservoir, the main cylinder, the lifting-piston,
and the elevator-car, of the escape, the escape-

.cook, the graduating-,piston, and its valve, for

joint operation, a8 shown and set forth.

10. In combination with the main and
graduating cylinders, elevator-car, and lifting-
piston, the graduating-pisbon, provided with
avalve opening upward, and arranged to rise
in the graduaﬁng-cylinder when the car rises,
substantially as shown and set forth. .

11. The stationary elevator cylinder or tabe
containing & traveling piston having a flex-
ible connection with an elevator-carriage, the
cylinder being joined by & tube or conduit
provided with a valve by which the passage
of the water from oue gide of the piston to the

‘ at the will of the op-
erator, substantially a8 described.

OYRUS W. BALDWIN.

' p/le \{or tube or cylinder and the elevator-car- -

to travel with-

‘Witneases : .
‘/  PHILLIPS ABBOTT,
f‘gBuzon HIGHAM.




