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Fo all whony it may concern:

Be it known that I, JACOB SCHINNELLER, &
citizen of the United States, residing at Pitts-
burg, county of Allegheny, State of Pennsyl-
vania, have invented or discovered a new and
useful Improvement in Hydraulic Elevators;
and I do hereby declare the following to be a
full, clear, concise, and exact desecription
thereof, reference-being had to the accompa-

nying drawings, making a part of this specifi-

cation, in whiech—like letters indicating like
parts—

Figure 1 i3 a side elevation of my improved
hydraulic elevator. Fig. 2 isra rear view of
the same. Tig. 3 is 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 wumhary cy]mder
the section being at right angles to thatshown
in Fig. 3. Tig. 5 is a horizontal sectional
view of the-valve regulating the s’trolxe of the
piston in the auxiliary cylinder. Fig. 6is a
vertical section through the vaive 1e0ulat1110
the flow of water from the water-mains. Plf"
7 is a vertical section of the same valve, the
secbion being ab right angles to that of Fig.

6. Fig. 8is a horizontal section of the same
valve. Fig. 9 is an enlarged view of the op-

erative mechanism 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-
In eclevators of this class, when
driven by water Supphed from the water-
mains of a ecity, a meter is usually attached
either to the supply or cxhaust pipes, to
measure the amount of water used; andasthe
elevators now in use require as much water to
drive the engine in lifting a light load as they
do in raising a heavy one, and as the water,
after performing its work,is allowed to escape
eitherinto the sewers or other waste-recepta-
cle, the expense of running the elevatoris con-
siderable.

The object of my invention is to regulate,
the amount of water used in accordance with'
the weightof the load to be raised, and also to
force part of the water used inraising theload
back into the water-mains, the water in rais-
ing the load having beenexhausted mto‘lcon-

veniently - located tank or reservoir. The
meter is placed on the waste-pipeof the tank,
and consequently will measure only the water
which was not restored to the mains by the
descent of the elevator.

My invention consists, in general terms, in
the construction and combination of parts,
all as more fully hereinafter descubed fmd
claimed.

In the drawings, A A mdlmte the cylin-
ders of double-acting hydraulic engines of the
usual construction, phced side - by side, but
coupled to the’ Wlndmo dram at right angles
to each other, as is usual in all engines lnvlno
two operating-cylinders. . To these cy11nde1s
are attached the usual valve-chest, ¢, to which
is connected the water-supply B by thebranch
pipes b b and the-exhaust-pipe B/,

.In the pipe B is arranged the valve mech-
anism C, for regulating theflow of water to the
cylinders A. The construction and opera-
tion of this valve will be hereinafter de-
scribed.

The 1)1ston -rods « of these engines, in phce
of being directly attached to ‘uhe shaft @ of the
Winding-drum D, are pivotally connected to
the levers e, the'outer ends of these levers be-
ing connected 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
plvoted to the disk &', by the pin &', eccen-
trically secured on the dlsk d.

To support the piston-rod ¢ as against lat-
eral strains, I provide guide-sockets ¢* in the
bed-plate A’ of the engines.

On the side of cylinders A opposite the
valve-chests ¢ are formed ears or Iugs ¢.. To
these lugs are pivoted the swinging arms e,
and {o the lower ends of these arms are pivot-
ally attached the sleeves ¢, surrounding the
levers ¢, and adapted to slide back and Tforth
thereon. The lower ends of these arms ¢ are
forked, so as to pass on opposite sides of the
sleeve ¢, and the pins connecting the arms and
sleeves pass through a slot, ¢, in the lever e
This sleeve ¢' and the swinging arm ¢* form
the fulerum of the lever ¢, and it is 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 lever being always the same,)
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and consequently the amount of water used at
cach stroke will be correspondingly lessened
or increased.

Iwill now describe the mechanism by which
the stroke of the piston is varied according to
the load in the car.

Findicates the sheuve or pulley, over which
passes the rope or flexible suspensory», 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-
cd the standards f, which serve as guides for
the journal-boxes f’ of the wheel I*. These
boxes /7, in place of resting immovably in the
standards f, are supported-on the springs /.
Consequently, as a load is placed upon the ele-
vator-car, the springs are compressed and the
pulley F and its journal-boxes are lowcred.
To one of the journal-boxes is attached the in-
ner end of the lever f* pivoted on a standard,
J*, as clearly shown.

To the outer end of the lever s attaehed
a rope, ¢, which, passing over a pulley, ¢/, is
connected at its ends to the rods g* and ¢%
The pulley ¢’ i8 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 g*and ¢°. The lower
arm, ¢°, is pivoted to a standard, I, and serves
only to guide and steady the rods. . The up-
per arm, ¢4, is attached to the stem of a valve
to be hereinafter described.

On a standard or frame, T, is mounted a hy-
draulic cylinder, H. Within this cylinder
works the piston &, whose piston-rod 7’ is con-
nected to an arm, {, of the shaft L.’

On the top of the eylinder H is placed a
valve-chamber, I{,which is interiorly divided

into four compartments by the partitions K

and K*.  (See Figs. 3 and 5.) Into these 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 m. This valve is 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 is secured to the arm g, above
mentioned.

‘Within the valve m is placed ’rhe cut-off
valve n, which has a diaphragm, »/, dividing
the V’blve into two parts, and on each side of
the diaphragm is formed a port, #*, adapted,
when the valve is rotated,to register with the
inlet and exhaust ports of the vcﬂve .

‘To the diaphragm #’ is attached the valve-
stem #* ) ‘which, passing through the hollow
stem m* of the valve m, 18 attached to an arm,
¢',by which the cut- off’ valve is rotated. Each
of the valves m and # is provided on the side
opposite the ports above described with open-
ings which register with the openings 2% and

I° in the valve-chamber K, into which open-
ings are serewed the supply andexhaust 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 arod, m’, with the

“arm 7 of the shaft X, on theend of which is 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 g* attachedto one
end of the valve/operating arm g¢', is extend-
ed below the guide-arm g°, and is connected
to the piston w of the auxiliary eylinder W,
the operation of whlch will be hereinafter de-
scribed.

In the main pipe B1i 1% ‘placed the regulating-
valve mechanism O, (see Ifigs. 6, 7, and 8)
which consists of a valve-ehmnber, 3, having
openings s s at opposite sides thereof, and a
hollow ecircular valve, T. This valve T is
provided with the ports ¢ and ¢,which regu-
late the flow of water into the valve, and from
the valve into the branch pipes b, leading to
the cylinders A.

In one of the sides of the valve-chamber,
midway between the openings s §', are formed
the openings s* §*, one of which, &, is con-
nected by the pipe " with the auxiliary cyl-
inder W,and the other opening,+’,is connected
by a pipe, 0%, with the tank O.

In the valve T i$ formed a’' passage, T, 8o
constructed as to be capable of connecting the
openings §* and s*, which are connected with
the pipes o 'and 0% respectively, as shown in
Figs. 7 and 8, the pipe b’ leading to the cyl-
inder W, and the pipe 0’ leading to the tanlk
O. This passage, however, does not commu-
nicate with the interior of the valve.

At one side of the passage ¢ is 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 ¢ylinder W. The valve T
is provided with a stem, %, on which is se-
cured the grooved wheel V. Over this wheel

"V passes the rope v, which passes around

guide-wheels ¢/, located 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 T
are so arranoed with reference to the ports of
the valve- chamber that the passage #* and the
port may be brouorht into register with the
openings §* and ¢ Wlthoub the port " being
brought into register with the opening §'. The
port t is sufﬁment]y large to allow a pressure
of water within the vz dve at all the working
positions of said valve. It will be notlced
that the pipe p so connects the valve H with
the water-main . B that there is a constant
pressure of water in said valve.

" The opemtlon of my device is as follows,
and for convenience I will suppose that th(,
elevator-caris at the lowest floor, ready to be
loaded : As the load is placed on the car, it
will, through its suspending rope or cable »,
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depress the pulley F, which movement will
also lower the journal-boxes, which are sup-
ported on the springs f*, and by lowering the
journal-boxes the inner end of the lever f7,
connected with the journal-boxes, will be also
lowered and its outer end correspondingly
raised, and as the rope ¢ is securely attached
to the outer end of this lever, the upward
movement of this end of the lever will raise
the rod g*and lower therod g°. As these rods
are attached to the ends of the valve-arm g,
the valve m will be turned to the right, as
shown in Fig. 3, thereby bringing its port m’
in line with the port »* of the cut-off valve #,
thereby allowing the water under the piston
to flow out through the passage k', the ports
m? n?, which are thus brought into register,
and’ out through the exhaust-pipe p’ to the
tank.” At the same time the inlet-port m’' on
the opposité or inlet side of the diaphragm »’
is brought into register with the correspond-
ingly-located port »’.of the cut-off valve 7,
thereby allowing water to flow from the sup-
ply-pipep, through these registering ports, and
through the inlet-opening %’ (shown by dotted

“lines ab the left of Fig. 3) into the eylinder K
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above the piston, thereby driving down the
piston. As the piston descends it forces down
the arm I, thereby turning the shaft L., and
with it the arm #; to the left, and as the arm I’
is connected to the sleeve ¢, said sleeve isalso
forced to the left on the lever ¢, thereby throw-
ing the fulerum of this lever away from the pis-
ton-rod «, thus permitting of an increased
stroke of the piston in the .eylinder A ;but as
the shaft L turns, the arm [ is turned down,
pulling down with it the rod m”and the arm g¢°
of the cut-off valve n, thereby turning said
valvetotheright, and consequently closing the
exhaust and inlet ports opened by the move-
ment of the valve m, and stopping any further
downward movement of the piston of the cylin-
der H. Thesealternateand intermitting-move-
ments—by which I mean the movement of the
piston first in one and then in the opposite di-
rection,and thestopping and starting ofthe pis-
ton—continue as long as a load is being placed
on the elevator-car, and the parts are so adjust-
ed as to effect such an adjustment of the ful-
crum of thelever ¢ that the stroke of the piston,
and consequently the amount of water used,
will correspond tothe load to be raised. Dur-
ing the loading of the car and the consequent
adjustment of the parts of theengine the valve
T is so-adjusted as to bring the passageé *'into
register with the openings s* &, so .that any
water that may be in the eylinder W can flow
out, and thus allow a free movement of the
piston w and the parts connected thereto, for
if water were held in the cylinder W it would
prevent the movement of its piston  in one
direction or the other, and consequently pre-
vent the movement of the arm g% whieh is
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

has been loaded and the parts bhave adjusted
themselves as above described, the elevator
attendant pulls the rope v, thereby turning
the valve T so as to bring its ports ¢ and ¢ in
register with the openings s §', which connect
with the supply-pipe oneachside of the valve,
and water will thus be admitted to the c¢ylin-
ders A and the engine started. After the car
has been stopped at the desired floor, the load
is removed from the car, and during the un-
loading the springs f? will expand, thereby
raising the pulley F and its journal-boxes,
and consequently depressing the outer end of
the lever /%, and thereby lower the rod ¢° and
raise the rod ¢°. This movement of these
rods will turn the valvé m so as to allow the
water to exhaust from above the piston & and

flow in below the same, thereby raising the.

piston,and with it thearm {.  This movement
of the arm ! will turn the shaft I,, and with it
the arm ’,to the right in Fig. 1, thereby draw-
ing the sleeve ¢' to the piston 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 T as to open communi-
cation between the cylinders A .and thesupply-

‘pipeB,it will befound thatthe weight of the car

is sufficient to reverse the engines, and thereby
in its descent cause the engines to pump water
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from the tank O back into the pipe B, whieh -

then becomes the exhaust- pipe, so to speak, of
the eylinders. It will be observed, however,
that as the stroke of the piston is not as great
during its reverse movements as when rais-
ing the car, only part of the water used in
raising the load will be restored to the mains.
It may, however, happen. that the weight of
the car is not sufficient to reverse the engine.
In that case, before the ports t and & are
brought into register, the attendant pulls the
starting-rope so asto turn the valve T until its
port * is caused to register with the opening
&, in which is screwed the pipe V', leading to
the eylinder W, and thereby admit water into
the cylinder W and raise its piston, thereby
raising the rod ¢* and turning the valve m to
the left in Fig. 3, and consequently causing
the piston K to rise. This movement will,
as before described, move the sleeve ¢* closer
to the piston end of thelever e. This adjust-
ment is continued until the sleeve or fulerum
of the lever e has reached such a point on the
lever that the weight of the car is sufficient to
overcome the pressure of the water in the en-
gine. -This device is especially needed when
Joads are to be carried down, for as the load
is placed on the car thesleeve ¢! will be moved
away from the piston, as before described;

but this movement renders the water-press-.

ure in the cylinders more effective. It is

therefore necessaty 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 rod ¢* connected with

100

105

110

115

120

125

130




(€3

10

20

30

35

40

45

50

60

65

4 303,324

the piston of the cylinder W, I may connect
the cylinder with the rod ¢ and in that case
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
raiging 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 measure the amount of overflow, which
will represent the amount of water actually
withdrawn from the mains or supply, and
which cannot in the usual operation of the
elevator 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 flexible 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
of 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 into the mains or head some or all of the
sarplus 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 mech-
anism, substantially as deseribed, 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 fulerum 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 eyl-
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 said 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 eombination with a movable fulerum

or bearing of the operating-lever of a hydrau-
lic elevator, a fluid-pressure mechanism for
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 hydraulic elevator, the combination
of an operating-cylinder, a suitable conneet-
ing-lever for transmitting the reciprocating
motion of the piston of said eylinder 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-
iliary hydraulic cylinder W, for reversing the
valvesofsaid luid-pressure mechanism, where-
by the bearing or fulerum point of the lever
is shifted and the weight to be lowered may
overcome the force of the water-pressure in
the operating-cylinder, substantially as sct
forth.

7. In a hydraulic elevator having a car, a
flexible suspensory, a pulley mounted in yield-
ing bearings over which said flexible suspen-
sory passes, a winding-drum, a main operating
hydraulic eylinder and piston, a connecting-
leverinterposed betweenthe piston-stem there-
of and the rotating devices of the winding-
drum, the movable fulerum or bearing-point
of said lever, and in combination therewitha
fluid-pressure cylinder, H, and suitable inter-
posed connections for shifting such movable
fulerum, and mechanism for transmitting mo-
tion from the movable bearings of the pulley
tothe valve-gear of said cylinder H, 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 hydranlic cylin-
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-
draulic cylinder H, substantially as set forth.

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 movenient
to said valves, and the movable falerum ¢!,
connected to the piston of the eylinder I, sub-
stantially as set forth.

10. In a hydraulie elevator, a main operat-
ing-cylinder, a winding-drum, a suitable con-
necting -lever for transmitting motion from
said 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
cylinder to the adjustable fulerum, substan-
tially as set forth.

11. The combination of the cylinder A of
the operating-engine, the hydraulic eylinder
W, the main water- pipe B, having suitable
pipe-connections with said cylinders, and the
valve G, provided with ports¢, ¢, and #, so ar-
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ranged 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 combination of the operating cylin-
der A and its piston, the lever ¢, the adjust-
able sleeve ¢, and a swinging arm, ¢*, pivoted
to the cylinder, and the winding-drum, sub-
stantially as set forth. :

-13. A hydraulic elevator having in combi-
nation a car, a flexible suspensory, a winding-
drum, an operating-engine, and a storage-
tank, the piston of said engine being adjust-
ably connected to the winding-drum, whereby
the stroke of the piston and the amount of
water exhausted into thestorage-tank in rais-
ing a load or car shall be proportional to said
load, and whereby when the car or load is

2

5

descending the car or load shall be, on the
opening -of the valve leading to the mains
or head, in excess of the pressure from the
mains, and shall reverse said engine, thereby
causing said engine to act as a pump and re-
store part 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 by an exhaust-pipe,
and provided with an overflow-pipe, and a
water-meter arranged in the overflow-pipe,
substantially as set forth. .
In testimony whereof I have hereunto set
my hand.
JACOB SCHINNELLER.
‘Wifnesses:
DARWIN S. WOLCOTT,
R. H. WHITTLESEY.
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