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(NO moﬂe].

2o all whony it mvay concermn s

Be it known that I, JACOB SCHINNELLER, &
citizen of the United St-a,te% residing at Pitts-
burg, county of A]lenheny,_Sthte of Pennsyl-

'V:‘;}pm, have invented or discovered a newand
useful Improvement in Hydraulic Elevators;
~and Ido hereby declare the following to be a

concise, and exact descmptlon

full, eclear,

thelu‘)f 1efelence*bemﬂ had to the accompa-
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| hydmullc clevator.

either to the

NyINg dr: awings, 111%1\11]g a part of this specifi-
cation, In which—like letters 11]£]1C‘L1311]ﬂ like

1“)‘1;1*138-——_

Figure 1 is a side elevation ot my 1mproved
I‘w 2 15ra rear view of
the same. Ifig. 318 a a sectional elevation of
the auxiliary cylinder for regulating the stroke

of the piston in the main cylmdels Fig. 4, a

seetional elevation of the"auxili&ry cyhnder |
the section being at right angles to that shown

in -Fig. 3. Fig. 5 1s a horizontal sectional
view of thevalve regulating the strolke of Lhe
Fig. 6 is
vertical section through the valve 1enulat1110
the flow of water from the water-mains. I‘N
7 is o vertical section of the same valve, the
section being at right angles to that of I‘Jcr
8 1s a hormontﬂ section of the same
Fig. 9 1s an enlarged view of the’ 01)-
erative mee]mmsm of the elevator.

My invention relates to that class of ele-
vators which are operated by double-acting
engines driven by water stored under press-

‘ure either in the mains of a city ora storage-

reservoir. In elevators of this class, when

“driven by water Snpphed from the water'

mains of a city, a meter is usually attached |
supply or exhaust pipes, to
measure the amount of waterused: andasthe
elevators now In use require as much water to
drive the engine in lifting a light load as they
do iIn raising a heavy 011{3, and as the water,
after per fm ming its work,is allowed to escape
eitherinto the sewers or Other waste-recepta-

sie, the expense of ranning the elemtorls CON-
ﬁldel able.

The object of my 1111?0111;1011 15 to reg ulate
the amount of water used in accor dance with'
the weight of the load to be mmed, and alsoto
force piut of the water used inraisingtheload
back into the water-mains, the wabel in rais-
ing the load havmu been palnusted 1nt0f1f:011~

veniently - located tank or reservoir.

meter is placed on the waste-pipe of the tank,

and consequently will measure only the water

which was not restored to the mfuns by the
descent of the elevator,

My invention consists, in general terms in
the construction and combination of ptuts
all as more fully hereinafter desmlbed and

claimed,

In the drawings, A A 111(110%6 the cylin--
ders of double- actmn hydraulic engines of the

usual construection, phced side - by'side, but
coupled to thewinding-drum at right angles

to each other, as is usual in all engines Invmﬂ
two operating-cylinders. .

To these eylmdms
are attached the usual valve-chest, ¢, to which
is connected the water- supplbey the branch
pipes b b and the-exhaust-pipe I

In the pipe B is arranged the V&lve mech-
anism C, for regulating thetflow of water tothe
cylmders A.
tion of this valve will be ]Jelennftel, de-
scribed. - |

The plston rods « of these engines, 1n phce
of being directly attached to the shaft d of the

'wuulnw drum D, are pivotally connected to

the levels e, the'outer ends of these levers be-
ing connectt—zd to the disks d' of the shaft d by
the connecting-rods ¢/, the connecting-rods ¢
being pivoted to the end of the lever, and also

'pwoted to the disk d', by the 1)111 d eceen-

trically secured on the disk d.

To support the piston-rod « as quunat fat-
eral strains, I provide guide-sockets ¢° 1n the
bed-plate A’ of the engines.

On the side of cyhndels A 01)1)081Le the
valve-chests « are formed ears or Iugs ¢ T -
these lugs are pivoted the swinging arms e,
and {o t].u, lower ends of these ATINS are pwot

ally attached the sleeves ¢!, surrounding the

levers ¢, and adapted to s]ide back and forth
thereon. The lower ends of these arms ¢* are
forked, so as to pass on opposite sides of the
sleeve e" and the pins connectmn the arms and
sleeves pass tluouﬂh a slot, ¢, in the lever ¢

This sleeve ¢ and the. smnﬂln arm ¢ form

the fulerum of the lever e, and it s evident
that as this sleeve is moved to and from the
piston-rod « the stroke of the piston will be
shortened or lengthened, (the movement of the
outer end of the Tever bemﬂ always the Same,)

The constluctlon and opera-
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and consequently the amount of water used at § £° in the valve-chamber K, into which open-

cach stroke will be correspondingly lessened
or increased.

I will now describe the mechanism by which
the stroke of the piston is varied according to
the load 1n the car.

I indicates the sheave or pulley, over which
passes the rope or flexible suspensoryr, to one
end of which the elevator-car is suspended,
the other end of the rope being attached to the
winding-drum D.

Onasuitable beam or support, I'; are mount-
ed the standards f, which serve as guides for
the journal-boxes ' of the wheel I'. 'These
boxes /', in place of resting immovably in the
standards f, are supporfed-on the springs f~.

Consequently, as a load is placed upon the ele-

vator-car, the springs are compressed and the
pulley ' and its journal-boxes are lowered.
T'o one of the journal-boxes is attached the 1n-
ner end of the lever /7, pivoted on a standard,

7, as clearly shown.

Mo the outer end of the lever s attached
2 rope, ¢, which, passing over a pulley, ¢/,
eonuected at its ends to the rods g° and y“.l
The pulley ¢" 18 to be located at the top of the
building in convenient proximity to the pul-
ley F.  The rods ¢ and ¢’ are arranged par-

allel to each other, and are attached to oppo- .

site ends of the arms ¢* and ¢°. The lower
arm, ¢°, is pivoted to a standard, I, and serves
only to guide and steady the rods. . The up-
per arm, ¢*, is attached to the stem of a valve
to be hereinafter described.

On a standard or frame, I, 18 mounted a hy-
draulic cylinder, H. Within this. cylinder

“works the piston 7, whose piston-rod »’ is con-

,40

S5

6O

nected to an arn, Z of the shaft L.
- On the top of the cylinder H is placed a
valve-chamber, I, which 1sinteriorly divided

into four compartments by the partitions K’

and K*. (See Figs. 8 and 5.) Intothese com-
partments open the inlet-passages %' and %
and the exhaust-passages &° and &' of the cyl-
inder H.

Within the valve-chamber K works the cir-
cular hollow valve . ThlS valve 1S provid-
ed with the inlet-ports m' and exhaust-ports
m?*, which open into the same compartments
of the valve-chamber as the inlet and exhaust
passages of the cylinder. The stem m' of
this valve m 1s secured to the arm ¢', above
mentioned. |

Within the valve mn is phced the cut-oif
valve n, which has a diaphragm, »/, dividing
the V‘ﬂVG into two parts, fmd 011 eaeh side of
the diaphragm is formed a port, 1%, adapted,
when the valve 1s rotated,to register with the
inlet and exhaust ports of the V.«,lee M.

To the diaphragm #»' i1s attached the valve-
stem ‘R, whlch, passing through the hollow
stem ' of the valve m, is attached to an arm,
¢°,’by which the cut- off valve 18 rotated. Each
of the valves m and » 1s provided on the side

opposite the ports above described with open-

ings which register with the openings 2% and

ings are screwed the supply and exhaust pipes
» p’. . These openings in the valves are made
sufficiently large to preventany closing of the
openings &’ and %° when the valves are rotated.

‘The arm ¢° is connected by a rod, m", with the

arm I’ of the shaft 1, on theend of which 18 se-
cured the crank-arm ,and the outer end of this
crank-arm is connected to the sleeve ¢ by the
connecting-rod o.] The rod ¢*, attachedto one
end of the valve‘operating arm ¢, is extend-
ed below the guide-arm ¢°, and is connected
to the piston w of the auxiliary cylinder W,
the operation of whleh will be hereinafter de-
scribed. -

In the main pipe BB is placed the regulating-
valve mechanism C, (see Ifigs. 0, 7., and 8)
which cousists of a v&lve-chmnber,S, having
openings s § at opposite sides thereof, and a
hollow circular valve, T. This wvalve T 1s
provided with the ports £ and ¢,which regu-
late the flow of water into the valve, and from
the valve into the branch pipes 0, leading t0
the eylinders A.

In one of the sides of the valve-chamber,

midway between the openings s s, are {for med

the openings s§* s’, one of which, §, is con-
nected by the pipe o with the "mxi]i%]y cyl-

inder W,and the other opening,s’,is connected

by a pipe, b*, with the tank O.

In the valve T i formed a’ passage, 1*, 8o
constructed as to be capable of connecting the
openings §* and s, which are connected with
the pipes " and 0° respectively, as shown 1n
Figs. 7 and 8, the pipe 0" leading to the cyl-
inder W, and the pipe 0° leading to the tank
Q. This passage, however, does not commit-
nicate with the interior ot the valve.

At one side of the passage ¢ 18 formed a
port, ', adapted in a certain position of the
valve T to register with the opening s, there-

by allowing water to flow from the interior of

the valve T to the cylinder W. The valve L
is provided with & stem, ¢, on_ which 1S se-
cured the grooved wheel V. Over this wheel

'V passes the rope w, which passes around

ouide-wheels ¢/, 10_cated at the side of the ele-
vator-well, and then passes up the side of the
elevator-well and over a wheel at the top
thereof, as is usual. The ports of the valve 'l
are So arra,noed with reference to the ports of
the valve- chamber that the passage 72 and the
port ¢ may be broun*ht into register with the
openings s* and ¢’ without the port ¢ being
brought into register with the opening s. The
port 1 18 sufﬁclent]y large to allow a pressure
of water within the v: u,lve at all the working
positions of said valve. It" will be 110131(3(3{1
that the pipe p so connects the valve H with
the water-main BB that there 18 a constant
pressure of water in said valve.

" The operation of my device is as follows,

and for convenience I will suppose thatb the
elevator-car is at the lowest floor, ready to be
Jloaded : As the load is placed on the car, 1t
will, through 1ts suspending rope or cable »,
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depress the pulley I, which 1110vement will | has been loaded and the palts hwe adjusted

also lower the jour nal boxes, which are sup-
ported on the springs 17, and by lowering the -

journal-boxes the inner end of the ]evel 77,
connected with the journal-boxes, will be also
lowered and its outer end corres,pondmn*]y
raised, and as the rope ¢ is securely attached
to the outer end of this lever, the upmard
movement of this end of the lever will raise
the rod ¢* and lower therod ¢°. As these rods
are attached to the ends of the valve-arm ¢,

the valve m will be turned to the right, as

~ shown in Fig. 3, theteby bringing its port m*

15

in line with the 1)0113 n’ of the cut-oif valve #,
thereby allowing the water under the plston
to ﬂow out through the passage £, the ports
m* n’, which are thus brought into 160 ister,

~and out through the exhaust-pipe »’ £0 the

20

| .

tank.” At the same time the inlet-port m’ on
the opposite or inlet side of the diaphragm »’

is brought into register with the correspond-
ingly- located port n’.of the cut-off valve n,

'
I'"-.

thereby allowing water to flow from the sup-

ply-pipep, thr ou0h these reglsterm ports, and

through the inlet. -opening £ (shown by dotted

lines at the left of Fig. 3) into the cylinder K

A0

above the piston, thereby driving down the
piston. Asthe piston descends 1t Torces down
the arm I, thereby turning the shaft L, and

with it the arm I, to the 1eft and as the arm I’

is connected to the sleeve ¢, sald sleeve 18 also

forced to the left on the lever e, thereby throw-

ing the fulerum of this lever away from the pis-

| 13011 rod «,

33

s

thus pelmlttmu* of an increased
stroke of the piston in the cylinder A; but as
the shaft I turns, the arm 7 1s tur ned down,

pulling down w ith it the rod m’ and the arm 9"

of the cut-off valve n, thereby turning said
valvetotheright, and eonse_quent] y closlncr the
exhaust and inlet ports opened by the move-
ment of the valve m, and stopping any further
downward movement of the piston ofthe cylin-
der H. Thesealternateand intermitting-move-

ments—Dby which I mean the movement of the

piston first in one and then in the opposite di-

I eetmn,and the stopping and starting ofthe pis-

ton—continue as long as a load 18 bem o placed

~ on the elevator-car, and the parts are so a,d,]ust

50

55

60

ed as to effect such an adjustment of the ful-

crum of thelever e that the stroke of the piston,

and consequently the amount of water used,

will correspond to theload to be raised. Dur-
ing the loading of the car and the consequent
‘LdJ ustment of the parts of the engine the valve
T is so adjusted as to bring the ]_J‘ISSELﬂ‘e *1nto
register with the openings § &', so that any
W ater that may be in the cyhnder W can flow
out, and thus allow a free movement of the
plbb(}ll w and the parts connected thereto, for
if water were held in the cylinder W it would

~prevent the movement of its piston w in one
direction or the other, and eonsequently ple

vent the movement of the arm g¢*, which 1s
rigidly attached thereto, and which should be
free to move under the action of the lever f*

when the car is being loaded. After the car |

themselves  as above described, the elevator
attendant pulls the rope v, theleby.. turning
the valve T so as to bring its 1)01(:3 i and ¢ in

register with the openings s §', which connect
with the supply-pipe oneach side of the val Ve,
and water will thus be admitted to the cy]m
ders A and the engine started. After the car
has been stopped at the desired fioor, the load
is removed from the car, and during the un-
loading the springs /° will expand thereby
raising the pulley I and 1its ]ourm,l boxes,

and cousequeub]y depressing the outer end of

the lever /7, and thereby lower the rod ¢ g° and
raise the rod ¢°. This movement of these
rods will turn the valve m so as to allow the

“water to exhaust from above the piston k and
flow in below the same, thereby raising the

piston,and with it thearm {. This movement

of the arm [ will turn the shaft L, and with 1t

the arm 2,to the right in Ilig. 1, thereby draw-
ing the sleeve ¢' to the plston end of thelever
e, and therefore shorten thestroke of said pis-
ton and throw the balance of power to the
outer end of the lever e. Now, if the attend-

ant so turns the valve I’ as to open communi-

cation between the cylinders A and thesupply-

Ppipe B,it will be found thatthe weightof the car
18 &uﬁlclent to reverse the engines, aml thereby

in its descent cause the engines to pump water

70

73

S0

90

93

from the tank O back into the pipe B, which

then becomes the exhaust-pipe, so to speak, of

the cylinders. It will be observed, however,
that as the stroke of the piston 1s not as great
during ifs reverse movements as when rais-
ing the car, only part of the water used in

raising the loqd will be restored to the mains.
It may, however, happen that the weight of

the car is not suﬂlclenb to reverse the 0110“11]6

In that case, before the ports ¢ and § are
brought into rewlster the attendant pulls the
St&rtmg rope so yas to turn the valve T until 1its
porb #* is caused to register with the opening
§’, in which 1s screw e the pipe b, leading to
the eylinder W, and thereby admit water into
the cylinder W and raise 1ts piston, thereby

raising the rod ¢’ and turning the valve m to
the left in Ig.

. 3, and consequently causing
the piston K to rise.. This movement will

to the piston end of the lever e. 'This adjust-

ment is continued until the sleeve or fulerum
of the lever e has reached such a point on the
Jever that the weight of the car 1s su; flicient to

overcome the pressure of the water 1n the en-
gine. This device is especially needed when
loads are to be carried down, for as the load
is placed on the car the sleeve ¢' will be moved
away from the piston, as before described;

but this movement renders the water- plesc:-_

ure in the cylinders more effective. It is

therefore necessary that the sleeve should be
so adjusted that the weight of the car will
overcome the water-pressure, in order to-al-
low the car to descend.

In place of having the 1od g connected with

I 00
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‘as before described, move the sleeve ¢* closer
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the piston of the cylinder W, I may connect | or bearing of the operating-lever of a hydrau-
the cylinder with the rod ¢*, and in that case | lic elevator, a fluid-pressure mechanism for

the water would be exhausted from said eyl-
inder, in order to effect the adjustment above
described for causing the car to descend.

Whenever the elevator is employed for

raising heavy loads and descends with a light
load or empty, more water will be used in
raising the load than can be returned to the
mains by thereversal of the engines, as above
deseribed, and if this use is long continued
the storage-tank will be filled., I therefore
connect the storage-tank O, near its top, with
an-overflow-pipe, 2, leading to the sewer, and
in this pipe 2 I place a water-meter, 3, which
will meagure the amount of overflow, which
will represent the amount of water actually
withdrawn {rom the mains or supply, and
which cannot in the usual operation of the
clevator be returned, and must therefore be
paid for. |

- What I claim as my invention is—

1. In a hydraulic elevator having in com-
bination a car, a fiexible suspensory, a wind-
ing-drum, and a conneccting-lever from the
piston of the hydraulic engine for operating
said drum, a movable fulerum point or bear-
ing for said connecting-lever, having a range
ol motion relative to the other pivotal points
of the lever such that when shifted in one di-
rection the force exerted by the water-press-
ure from the mains or head shall be in excess
of the load, and when shifted in the opposite
dircction such force shall be less than the

load, whereby in the latter case, on the open-

ing of the valve leading to the mains or head,

the load shall reverse the engine and pump

back mto the mains or head some or all of the
surplus water previously stored up, substan-
tially as set forth.

- 2. In a hydraulic elevator, the combination
of acar, aflexiblesuspensory, a winding-drum,

a hydraulic engine, and an automatic meeh-

anism, substantially as degeribed, for regulat-
ing the length of the piston-stroke of said en-
gine by and according tothe load tobe raised
in the car, substantially as set forth.

3. In a hydraulic elevator, the combination
of an operating-cylinder, a winding-drum, a
suitable connecting-lever for transmitting the
reciprocating motion of the piston of said
cylinder to the winding-drum, and an adjust-

able fulecrum or bearing for said lever, sub-

stantially as set forth. |
4. In a hydraulic elevator, the combination

of an operating-cylinder, a winding-drum, a

suitable connecting-lever for transmitting the
reciprocating motion of the piston of said cyl-
inder to the winding-drum, an adjustable ful-
crum or bearing for said lever, and a fluid-
pressure mechanism for automatically varying
the position of sald fulerum in its relation to
the pivotal points of said lever by and in ac-
cordance with the load to be raised, substan-
tially as set forth.

5. In combination with a movable {ulerum

automatically varying the position of said
fulerum in its relation tothe pivotal points of 7c¢
the lever by and in accordance with the load
to be raised, substantially as set forth.

6. In a hydraulie elevator, the combination
of an operating-cylinder, a suitable connect-
| Ing-lever for transmitting the reciprocating 75
motion of the piston of said cylinder to the
winding-drum, an adjustable fulerum for said
lever, a fluid-pressure mechanism for varying
the position of said fulerum in its relation to
the pivotal points of the lever, and an aux- 8o
Hiary hydraulic ¢ylinder W, for reversing the
valvesofsaid fluid-pressure mechanism,where-
by the bearing or fulernm point of the lever
18 shifted and the weight to be lowered may
overcome the foree of the water-pressure in
the operating-cylinder, substantially as set
forth.

7. In a hydraulic elevator having a car, a
flexible suspensory, a pulley mountedin yield-
Ing bearings over which said flexible suspen- o
sory passes, awinding-drum, a main operating
hydraulic eylinder and piston, a econnecting-
lever interposed betweenthe piston-stem there-
of and the rotating devices of the winding-
drum. the movable fulerum or bearing-point gz
of said lever, and in combination therewith a

0
Ln

| fluid-pressure cylinder, H, and suitable inter-

posed connections for shifting such movable
fulerum, and mechanism for transmitting mo-
tlon from the movable bearings of the pulley 100
to the valve-gear of said cylinder I, substan-
tially as set forth.

8. A hydraulic elevator having, in com-
bination with the pulley I’ and the yielding
bearings thereof, and with a hydraulic eylin- 105
der, H, for regulating the piston-stroke of the
main operating - eylinder, a mechanism for
transmitting the motion of the yielding bear-
ings of the pulley to the valve-gear of the hy-
draulie cylinder H, substantially as set forth. 110

9. The cylinder H, provided with valves
and piston, in combination with the auxiliary
cylinder W, having a piston to the valves of
cylinder H, for imparting a reverse movenment
to said valves, and the movable fuleram ¢, 115
connected to the piston of the eylinder 1L, sub-
stantially as set torth.

10. In a hydraulie elevator, a main operat-
ing-cylinder, a winding-drum, a suitable con-
necting -lever for transmitting motion from 120
sald cylinder to the winding-drum, an adjust-
able fulerum for said lever, in combination
with a double-acting hydraulic cylinder, I,
having suitable main and cut-off valves, and
mechanism for transmitting motion from said 123
cylinder to the adjustable fulerum, substan-
tially as set forth. -

11. The combination of the cylinder A of
the operating-engine, the hydrauliec cylinder
W, the main water- pipe B, having suitable 130
pipe-connections with said cylinders, and the
t valve C, provided with ports¢, ¢, and ¢, so ar-
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1‘*{1ngeél as to admit water to the cylinder W
in advance of the cylinder A, whereby the

stroke of the operating engine is-adjusted be--

fore the cylinder A is connected with the wa-
ter-main B, substantially as set forth.

12. The combmatlon of the operating cylin-
der A and 1ts piston, the lever e, the adjuqt
able sleeve ¢*, and a swinging arm, ¢, pivoted
to the cy]mder and the winding- drum sub-
stantially as set forth.

13. A hydraulic elevator havlng In combi-

‘nation a car, a flexible suspensory, a winding-

drum, an 0perat1ng engine, and a Stomge-
tank, the piston of sald engine being adjust-
ably ‘connected to the wmdmg drum wheleby

the stroke of the piston and the amount of |

water exhausted into the storage-tank in rais-
ing a load or car shall be proportional to said

load, and whereby when the car or load is |

“descending the car or load shall be, on the 20

opening of the valve leading to the mains

or head, in excess of the pressure from the

mains, and shall reverse said engine, thereby

GELU.SII]U said engine to act as'a pump and re-
store pa,rt of the water previously exhausted
into the storage-tank,substantially as set forth.

14. In a hydraulic elevator, the combina-
tion of an operative engine, a storage-tank
~connected to said engine bx an exhaust- -pipe,
and provided with an overflow-pipe, and a
water-meter arranged in the overflow-pipe,
substantially as set forth.
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In testimony whereof I have hereunto set

my hand.
JACOB SCHINNELLER.

Witnesses:
-~ DARWIN 5. WOLCOTT,
R. H. WHITTLESEY.
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