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UNITED STATES

Patent OFFICE.

JOHUN PARKINSON, OF LOS ANGELES, CALIFORNIA, ASSIGNOR, BY MESNE
ASSIGNMENTS, TO THE PARKINSON ELEVATOR COMPANY, OF SAME
PLACE AXD PIENIX, ARIZONA TERRITORY.

COMBINED ELECTRIC HYDRAULIC ELEVATOR.

SPECIFICATION forming part of Letters Patent No. 571,732, dated Wovember 17, 18986,
Apylication filed December 3,1895, Serial No. 570,875, (No model)

To all whony it nay conceri:

Beitknown thatI, JOHX PARKINSON, & citi-
zen of the United States, residing at Los An-
geles, in thecounty of Los Angeles and State
of (lalifornia, have invented a new and use-
ful Combined Electric Hydrostatic Elevator,
of which the following is a specification.

In my present invention 1 employ a prin-
ciple of hydraulic control which is set forth
in my applications for Letters Patent of the
United States, Serial No. 536,198, filed Jan-
uary 25, 1895; Serial No. 545,175, filed April
10, 1805; Serial No. 553,959, filed June 25,
1845, and Serial No. 568,898, filed November
14, 1895, which consists, essentially, of con-
{rolling the downward movement of the cle-
ator-car or other lead by a body of liquid
arranged to flow from one liquid-containing
compartment to another through passages
provided with valves which regulate the ob-
struction which the liquid may present to the
operation of the piston, and providing for the
return of the lignid by the opposite move-
ment of the machinery. In said last-men-
tioned application I have shown a piston ar-
ranged in a cylinder, a reservoir arranged
above the eylinder and communicating there-
with, a body of liquid in the cylinder and
reservoir, means fo allow, to control, and to
prevent the movement of the liquid from the
eylinder into the reservoir, and vice versa,
and driving mechanism for operating the pis-
ton. In said application the liquid in the
reservoir serves to alimited extentas a coun-
terbalance, it being primarily intended as a
variable counterbalance for the car-suspend-
ing portion of therope; but withsaid former in-
vention the ordinary counterbalance-weights
vere required.

I employ an independent hoisting device
which is independent of the liquid and which
is eperatively connected with the piston and
with the car, so that when it is driven fto
raise the ear it operates the piston. I drive
this hoisting device by the electric motor.

In my present invention I supply the cyl-

- inder through a pipe from a reservoir ar-

ranged at a considerable height above the
eylinder and into which the liquid will be
forced by the movement of the piston in one
direction. The height of the reservoir and
the relative cross-sectional areas of the pipe

and piston may be arranged to produce any
desired pressure against the piston, the prin-
ciple of hydrostatics being employed. Inmy
present invention I am enabled to do away
with any counterbalance which operates only
as a counterbalance, and I greatly simplify
the machine and make it easier to apply itin
buildings.

My present invention differs from all my
former inventions in that I connect the eyl-
inder through a pipe with a reservoir suffi-
ciently elevated to apply against one side of
the piston in the eylinder a hydrostatic pres-
sure sufficient to counterbalance the car and
car-suspending ropes, or to more than coun-
terbalance the same, or to less than counter-
balance the same, as may be deemed expe-
dient. I consider it most desirable to soad-
just the counterbalance as to allow the car
to descend of its own weight. A supple-
mental variable hydraulic counterbalance
produced by a column of liquid in a vertical
reservoir decreasing in cross-sectional area
toward the top may be employed to connter-
balance the car-suspending portions of the
rope. That feature is set forth in my last-
named application, and I do not herein
broadlyclaim as an independent device sueh
supplemental reservoir; but my present in-
vention includes such reservoir when com-
bined with the pipe and cylinder for apply-
ing a proportioned hydrostatic pressure on
the piston.

It is to be understood that while preferable
means for applyving the pressure within the
cylinder is an elevated reservolr connected
with the eylinder by a pipe, my invention is
broad enough to include the application of
hydraulie pressure produced in the eylinder
by any means (such, for instance, as a recep-
tacle or reservoir provided with a a weighted
or spring-pressed piston or with compressed

air or other elastic fluid for foreing the liquid.

out of such reservoirinto the ¢ylinder) which
will allow the piston when it moves inward
to return the liquid against the force which
produces the pressure.

I must be understood that I distinguish be-
tween my invention and the use of a body of
liguid playing in a vertical eolumn to coun-
terbalance in whole or in part an elevator-car
or suspending-ropes;- and I also distinguish
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between my invention and those machinesin
which, when the piston pushes into the cyl-
inder, thereis an exhaust either of the pres-
sure-applying liquid or of any medium, such
as steam or compressed air, which applies the
foree to produce the pressure on the piston.
The principle of my present invention in
relation to this particular is that I apply a
practically constant and uniform pressure in
a cylinder against a piston which is of greater
area than the pipe which introduces the lig-
uidinto theeylinder, and arrange the machine
so that the piston operates (instead of any
separate pumping-plant) to return the liquid
to the elevated source. or against whatever
force is used to give the desired pressure;
and. I am thereby enabled, by simple means
and with a comparatively small weight of wa-
ter, to produce a countierbalance sufficient to
wholly counterbalance the car, and yet I avoid
the necessity of stand-pipes of large capacity,
either cross-sectional or vertical,and avoid the
useof pumpsorothermachinery forsupplying
any exhaust;, and am enabled to combine in
oune machine electric and hydrostatic power
for operating and controlling the elevator,
and T avoid all waste of energy and use the
electric current only wheun the elevator is be-
ing driven by it; and I also apply the power
directly to the work of driving the car and
yeb attain perfect safety.

With my invention, in the practical form
which T have illustrated in the accompanying
drawings, the stand-pipe will extend prefer-
ably from the top of the building to the base-
mentwhere the driving mechanism is Iocated,
and a sufficient quantity of liquid is supplied
tofillthestand-pipe and the cylinder whenthe
piston is retracted; and I provide at the top
of the pipe a storage-reservoir to receive the
liguid whiel is forced upward out of the pipe
when the piston is forced into the cylinder.
The cross-sectional area of the reservoir
should be in such proportion to the cross-
sectional arca of the cylinder that the liquid
discharged by the movement of the piston will
not raise the level of the liquid in the reser-
voir, except to the extent necessary to in-
crease the pressure on the piston sutliciently
and in properratio to counterbalance the in-
creasing weight of the car-suspending rope
as the ear descends. The storage-reseivoir
may taper upwardly and in such relation to
the area of the piston that the rise of the lig-
uid in sueh reservoir, as the pistoninsertsin-
to the eylinder, will be sufficient to increase
the pressure upon the piston in such ratio as
to exactly counterbalance the increasing load
of the car-suspending rope, (that is, the rope
betiveen the car and the sustaining-pulley,)
so that the necessity of any supplemental res-
ervoir or of any other separate and independ-
ent means to counterbalance the variable
weight will be dispensed with.

In my present invention it may be prefer-
able to arrange the cylinder in horizontal po-
sition, but it can be arranged vertically. By

_at the top of well.

arranging the cylinder horizontally there will
be greater pressure exerted against the piston
by water at a given level and the cylinder can
be placed in the basement in the least valu-
able space, and the pipes which connect the
cylinder with the reservoir on the top of the
building can be carried up at any desirable
place and will occupy no important space. 1
deem it preferable to arrange these pipesen-
tively outside of the elevator-shaft, so that
with my invention theonly appliances in con-
nection with the shaft will be the ear with its
safety attachments and the necessary con-
trolling devicesand the rope and suspending-
pulley by which the car is carried.

When my invention is applied sith the ver-
tical eylinder and rack, as shown in Figure 8
of the accompanying drawings, the rack de-
pending from the piston operatesasa counter-
balancing weightandin this way compensates
to a greater or less extent for the difference
in vertical lieight of the supporting-column
of water. '

My present invention also includes a safcty
appliance for the car and various parts and
combinations which Iwill hereinafter speecify
and claim.

The accompanying drawings illustrate my
invention. ‘

Fig. 1 is a fragmental elevation of an ele-
vator embodying my invention as applied
with pipes leading from the top of the build-
ing to produce hydrostatic pressure in the cyl-
inder. The piston is retracted and the ear is
Double-barbed arrows in-
dicate the movement of the liquid and parts
of the elevator when the car descends, and
single - barbed arrows indicate the return
movement. Fig. 2 is a fragmental sectional
elevation of the clevator, the section being
taken through the axis of the cylinder and
pipesand reservoir. The partsare shown in
the position they are in when the car is near
the bottom of the well. Fig. 8 is a detail of
a check-valve for allowing afree flow of liquid
down through the pipe to supply the hydro-
static pressure in the cylinder and to prevent
the return of the liquid through such valve.
The annular air-cushion above the valve is
illustrated as applied with this form of valve.
Fig. 4 is a plan of the cylinder and driving
mechanism shown in Figs. 1 and 2. In this
figure, as in Fig. 1, the piston-is retracted,
the car being at the top of theshaft. In Figs.
1, 2, and 4 the machine is of the winding-drum
type. Fig. 5 is a fragmental elevation, and
shows my invention applied in a multiple-
sheave type of machine, with the eylinder be-
tween the driving mechanism and the car-
operating rope. In my said last-mentioned
application, Serial No. 568,898, I have claimed
the application of the safety device between
the driving mechanism and the car, and for
this reason I make no claim thereto in this
application. Fig. 6 is a plan of the machine
shown in Fig. 5. Tig. 7 is a fragmental ele-

vation showing my invention applied with a
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vertical cylinder and a rope-winding drumm
driven by an electric motor. It also shows
clectrically-operated mechanism for the posi-
tive operation of the valve which allews and
prevents the flow of liquid. Tig. 8isa vertical
mid-seetion showing my invention applied
with avertical eylinder and a depending rack
for operating the piston and in which the rack
assists as a counterweight. In this view the
electrically-operated mechanisin for the valve
topreventflowof liquid isshown.
Jar air-cushion chamberabove the valveisalso
shown as appliedin this formof valve. Tig.9
is a view of the under side of the car, showing
the application thereto of the safety device.
In this view the mechanism, which is shown in
Figs. 1,7, and 8, for operating the controlling
valve and motorisomitted. Fig. 10 is anele-
vation of the safety mechanism shown in IFig.
9. Inthisviewthecarisinitsupright position
and the mechanism isseen from theside of the
car which is at the bottom in Fig. 0. ¥ig. 11
is a sectional elevation on line 11 11, Tig. 9,
looking to the left in the direction of the axr-
row. Fig. 12 is an elevation on line 12 12,
Tig. 9, looking to the right in the direction
of the arrow. Tig. 18 is an elevation, partly
in section, on line 13 13, Figs.-9, 11, and 12,
Fig. 14 shows a modification of mechanism
for operating the eccentric dogs. ¥ig. 15is
an elevation, partly in seection, looking from
the guide toward such dogs.

Referring to the form of machine shown in
Figs. 1, 2, and 4, it will be seen that hydro-
static pressuve is applied through pipe Ainto
cylinder B againsgt a piston C to assist the
movement of the car or other load D in one
direction, and thatsince there is no provision
for any exhaust the return of the car is com-
pelled to cause the return of the liguid E
against the foree which produces the pressure
against the piston, because there is no escape
for such liguid exeept into the reservoir I,
from which the pressure is applied.

The body of liguid is of sufficient volume
go that when the piston is retracted and the
car at the top of the shaft the liguid will fill
the cylinder and the pipe, so that the liguid
is pressed against the piston in the cylinder
under a practically constant and uniform
pressure throughout all the movement of the
piston.

The piston Cis operatively connected with
operative mechanism of the elevator and ar-
ranged to be operated (in whole or in part)
in one direetion by the pressure of the liguid
in the eylinder, and is arranged to returnthe
ligquid from the cylinder to the source of pres-
sure and against the force which produces
such pressureon the reversemovement of the
piston. It is thus to be seen that the piston
is so adapted and arranged thatit may be op-
erated indiscriminately by either the pressure
of the liquid or by the electric or other motor,
as oecasion may require or make desirable,
and that it is also adapted to be operated by
the eonjoined action of hoth the water-pres-

The annu- :
! piston and governs its movement.
b

co

sure and the motor to raise the car. By the
preferred arrangement in the practical op-
eration of the machine the piston is forced in
one direction to raise the car by the con-
joined action on the piston of the water and
the motor. That is to say, althongh the
water serves as a counterbalance for the car
its foree is applied directly to the piston to
operate it, and this force may be wholly or
only partially sufficient to move the piston
and the load, and the water also holds the

Theé combination shown admits of using
the water-pressure as main motive power or
as auxiliary power, as may be desired. Al-
though in the arrangement at present pre-
ferred it acts as a counterbalance it also acts
directly on the piston to move the same, and
through that medium to operate the car.
The motor-driven hoisting mechanism also
acts directly on the piston to move it.

G indicates in a general manner the hoist-
ing device or operative mechanism of the
elevator.

gindicates a rack connected with the piston.

g,q", and ¢, Figs. 1, 2, and 4, indicate a
train of wheels by which the rack is connected
with the rope-winding drum ¢"”, which is
eognected with the motor ¢'"" by the gearing
(. iy II.

I provide suitable means to allow, to con-
trol, and to prevent the movement of the lig-
uid medium through which the pressure is
applied to assist, to resist, or to prevent the
movement of the piston.

1L indicates a valve arranged to allow the
free descent of the liguid from the reservoir
I through the pipe A and into the cylinder
B. This valve may be of the form shown in:
Figs. 1,2, 3,and 5, or it may be of the form
shown in Figs. 7 and §, or of any other effect-
ive form. The valve II is arranged to con-
trol the main member a of the pipe which
communicates between the reservoir and the
cylinder, and a supplementary pipe ¢’ com-
municates with the pipe ¢ above and below
the valve H and is provided with a wide-way
control-valve I, which is operated from the
car to control the flow of liguid from the eyl-
inder to the reservoir when the car descends.
The valve H is placed near the reservoir F,
so that there will be butlittle pressure of lig-
uid on top of such valve, and the valveis
made to c¢lose upward to prevent the liquid
from flowing through the pipe o when the
piston moves inward in the eylinder.

7 indicates a weighted lever to normally
hold the valve I closed.

J indicates a rope leading to the car to op-
erate the lever 7. J' indicates a weighted
lever arranged to pull against such rope to
hold it tant. A stop j is arranged to stop
such lever to prevent it from swinging too
far. In this machine the cylinder is closed
at one end, and the other end of the cylinder
is open, and means for operating the piston
(such as the rack g or rope ¢*) plays freely
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through the open end of the cylinder and is
conneeted with the motor through suitable
intermediate ‘mechanism and 'is ‘also “con-
neeted with the car and is arranged to oper-
ate in conjunction with the car and at the
same time to operate the piston, against one
side of which the liquid is applied. to press
with a  practically. comstant: and uniform
pressure. . In Figs. §, 0,7, and § a'pistonirod

2 is connecled with the piston and plays |

through the closedend of the cylinder and is
connected with a movable sheave 3" 3to. oper-
ate the same. In.the ease of the movable-
sheave machine the safety appliance provided
by the cylinder and the valved pipes is: be-
tween the driving mechanism: G and the car-
sustaining rope 4, thus affording absolute
safety againstaccident through any breakage
of the driving meehanism G. : This featureis
claimed in my said lastapplication for patent,
Serial No. 568,898;

The reservoir ' serves as a pressure-equal-
izing reservoir arranged to store the liquid
displaced and forced from the cylinder.at the
inward movement: of ‘the piston and to re-
turn the same to the cylinder when the pis-
ton is retracted. I'his reservoir, as shown
in Fig. 1,is upwardly tapering; so that while
the pressure against the piston is practically
uniform; by reason: of the height of :the pipe
inwhich the: water: always stands, there is
produced, in connection with such pressure,
aninecreased pressure asthecar descends and
the length of car-suspending rope increases.

The valve Ilig of largerarea than the body
of i the pipe « and is arranged in such: pipe
near the top thereof to allow liquid to flow
downward therethrough. By making the

alve of larger area than the pipe it operates

more certainly and more quickly cuts off and
opens the passuge through the pipe. Inorder
to prevent jars upon the sudden closing of
the valve, I provide an annular air-chamber
into which the water can press when the valve
closes. The valve is arranged in the cham-
ber v to seat on the seat /i/, which extends
down into the chamber to provide tlie annu-
lar air-space 5 above the valve-seat in the
chamber. The upward rush of water past
the rim of the valve is gradually overcome
by the air-cushion in the space 5,and the pres-
sure is equalall around the edge of the valve.
This construction is detailed as applied to
the check shown in Fig. 3, and another ap-
plication of an annular air-cushion above the
valve is shown in Fig. 8.

In Fig. 8 I have detailed means by which
the valve-leal can he positively operated by
the current of electricity which drives the
motor g’

I indicates in a general way means con-
nected with the valve ' to hold it normally
closed. These means, as shown in Figs. 7
and 8, comprise a piston-rod k&, a toggle &/, a
weighted lever &, and a connecting-rod &',
connecting the lever k" with the toggle-joint.

" - 871,732

L indicates an electromagnet to operate such

means to:open the valve,

M isan electrical conductor which connects
the source of electrical energy N with the
motor and is connected Detween the motor
and such source of electrical energy with the
cleetromagnet and energizes thesame. This
it does to attract thelever &' when fhe: cur-
rent isturned on through the conduetor M to
operate the motor ¢"'".

O indicates a pipe or other source of lignid
supply arranged to supply liquid to the res-
ervoir I, . 6 indicates a float-valve for such
supply arranged:near the bottom of the stor-
age reservolr I¥,so that it will be operated to
supply liquid to the reservoir only when the
reservoir is nearly emptly, so that loss by
évaporation andleakage will be supplied oniy
in such quantity and at such time as may:be
necessary to maintain tlie desired pressure
in the eylinder,”  Thisvalve will only e oper-
ated when the volume of: liquid is helow the
minimum level: the: water should maintain
when the piston is fully retracted.

In Fig, 2 Thaveshownmeansforgradually
stopping the machinerywhen the car reaches
the bottom of the well. . b indicates a port in
the end of the eylinder Brto introduce liquid
into the cylinder and ‘to allow it to discharge.
The piston Cis provided with a tapering plug
¢ to enter: the port and gradudlly elose tlhe
same when the piston approaclhies the'end of
itsinward stroke, thus gradually stopping the
piston. '

In¥ig. 3 a vertical ecylinder 3’ isshown, and
thie pistori €' plays vertically thevein, and the
liguid presses downward upon the piston.
The load or car D is operatively connected
with the piston to force it up as the load de-
scends, and the rack g is fastened to and ex-
tends downward from the piston and is oper-
ated by the pinion ¢', which is driven by the
motor ¢"""" through suitable mechanism.

In Fig. 7 the operative means which are
provided for pulling the piston down consist
of arope ¢°, wound on the winding-drum ¢''".

The valve 1' in Figs. 7 and. 8 and the valve
Iin Fig. 1 are arranged respectively to allow
a restricted flow of liquid from the cylinder
into the reservoir T and prevent such flow.
These valves I and I’ are substantially the
same, and are both operated by a weighted
lever, such as?or 4", and a rope J, connecting
the same with suitable operating mechanism
P, to be operated by the attendant in the car.
The valve may be operated, however, by
an electromagnet contrivance similar to that
shown in Figs. 7 and 8 and hereinbefore de-
seribed as applied to the check-valve. In
that form of valve the valve-rod & is con-
nected with the valve ' and extends through
the wall of the valve-chamber, and the toggle-
jointisconnected with the valve-rod tooperate
the valve mechanically to open and close the
same. This form of valve may be applied in

any othersituation where it is desired to sud-
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denly and positively stop the flow of liguid.
5 indicates an annular air-chamber around
the valve-rod above the valve,

I’ indicates suitable means arranged in the
car between the magnet and the source of
electrical energy for cuftting off the current.

I will now describe the safety mechanism
carried by the car to prevent the same from
falling in ease of accident to the rope or other
car-sustaining parts.

() ) indicate the guides upon either side of
the car.

R indicates a worm journaled to the car
and carried thereby.

S indicates a governor device operated by

the movement of the car and adapted to oper-
atethe worm. Any well-knownsuitable gov-
ernor device may be employed for this pur-
pose.

1 indicates a lever fulerumed to the car.

U U indieate two dogs, carried by the car
andoperatively connected with thelever Tand
respeetively provided with eccentrie curved
faces 25, arranged to engage the opposite sides
of the gnide @, respectively. Suitable means,
such as the are raclk 4, ave provided for opera-
tively connecting the lever with the worm to
work the lever to bring the dogs into engage-
ment with the car. The dogs may be opera-
tively connected with the lever by any suit-
able mechanism.

In the form shown in Figs. 9, 10,11, 12, and
13 a toggle-joint V is connected, through the
cranks ¢ ¢ and shafts w «'", with the dogs
to operate the same, and avod W isarranged
connecting the lever with the toggle-joint to
operate such joint. The eranks and dogs are
arrapged so that the force of their gravity
holds the dogs normally free from the guides.
The erank where connected with the toggle
plays in a slot v, so that after the dogs en-
oage the guide the erank and dog can move
upward after rod W has ceased to move.
The vod W is pivotally conneeted with one
arm of the lever T, and therack ¢ is arranged
upon the otherarm ata greater distance from
the fulerum than the point at which the rod
W is pivoted. Another rod W'is pivoted to
the lever between its fulerum ¢ and the rack
f and at the same distanece from the fuleram
as the pivot of the rod W, and the rod W' is
connected with a pair of guide-clamping dogs
U U’ bymechanism the duplicateof which
has justbeen deseribed as conneeting the dogs

U U’ with the rod W, so that the movement |

of the worm operates to cause the dogs to en-
gage the guides, after which the further down-
ward movement of the car will cause the dogs
to clamp the guides and the reverse move-
ment will unclamp them from the guides.

X indicatestheguide-shoes,whichformsup-
ports for the dogs when they are at rest.

In practical operation to raise the car the
attendant in the car will throw the lever pof
the controlling mechunisim P P’ in the direc-

tion indieated Ly the arvow fo turn the cur-

rent on to the motor. In the form of ma-

chine shown in all the figures except ¥igs. 7
and 8 the operation of the motor will then
immediately operate to raise the car, and the
liquid will pass downward through the auto-

- matic check-valve 11 to fill the cyﬁnder as the

piston recedes and constantly apply the hy-
drostatic pressure to the piston to assist in
raising the car. When the lever pisthrown
in the opposite direction, it shuts off the cur-
rent, and if the control valve I is shut the car
will be held by the piston. If the lever p'is
thrown to the left, it will operate theropeJ to
open the valve I and allow liguid to flow from
the cylinder and rise in the reservoir E, thus
allowing the piston to yield to the weight of
the load in the car and allow the car to de-
scend. Thespeed of descent is controlied by
the valve, and the car can be stopped and held
atany point by closing the valve.
of the car preferably overbalances the pres-
sure against the piston sufficiently to cause
the car to descend with the required speed
when the control-valve is fully open. When
the motor is operated to raise the carand re-
tract the piston, the weight of the waterin the
vertical pipe causes the water to flow rapidly
into the eylinder, so that the support for the
piston is constant.

In the forms shown in Figs. 7 and 8 when
the current is thrown on to operate the motor

to raise the car it energizes the electromag-

net I, thus to operate the lever & and the
togele connected therewith to draw up the
valve-rod %k and valve II', and the current op-
erates the motor at practically the same time
to pull down the piston and raise the car.
When the current is turned off, the valve re-
turns to its closed position and the descent
of the car can be accomplished by opening
valve T'.

Y indieates a cut-off valve at the bottom of
the pipe a.

In the form shown in Figs. 14 and 15 the
dogs U and U ave carried by a cross-head Z,
which is fixed tothe shaft W, which is jour-
naled in hangers w i, fastened to the car,
which is not shown in Fig. 14. With this
form when the shaft W' is partially rotated
the ecross-head 7 canis so as to bring the
roughened cam edges of the dogs into contact
with the guide, and they catch thereon and
clamp the guide securely and prevent the car
from further desecent.

I do not elaim as my invention a safety de-
vice forelevators comprising the combination
of an elevator-cage, mechanism foroperating
said cage, safety mechanism separate from
and independent of the operating mechanism,
said safety mechanism consisting of a main
pipe, a piston therein, said main pipe con-
taining a pressure agent located thereon on
one side of the piston, an auxiliary pipe ex-
tending from the main pipe, and a connection
bhetween the piston and the elevator-cage,
said connection,asthe elevator-cage descends,
adapted to lilt the piston and thereby carry
the pressurc-column info the supplemental
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pipe, and when the elevator-cage ascends to
permit the pressure-column by gravity to flow
from the supplemental pipe back into the
main pipe and against the piston to assist said
piston in its return stroke.

My invention is to be distinguished froma

mere safety device, as it is a combined elec-
tric hydrostatic elevator, and the piston is di-
rectly connected with and driven by the oper-
ating mechanism irrespeetive of whether the
piston is direetly or indirectly connected
with the ear; and, furthermore, I provide
means for the control of the liquid during the
descent of the car to thereby assist, resist, or
prevent the movement of the piston.

Now having described my invention, what
I claim as new, and desive to secure by Letters

Patent, is—

1. In an elevator, the combination of a pis-
ton arranged to operatein a cylinder; amov-
able liquid medium adapted and arranged to
apply a practically constant and uniform
pressurc against the piston to force it in one
direction; and meansto allow, toeontrol, and
to prevent the movement of the liquid in
order to assist, resist or prevent the move-
ment of the piston; the car; and a hoisting
device independent of the liquid eonnected
with the car and arranged to operate in con-
junetion therewith and also connected with
the piston and arranged to operate the piston,
substantially as set forth.

2. In an elevator, the combination of a e¢yl:
inder closed at one end;. apiston arranged to
operateinthe cylinder; anelevated reservoir;
a pipe connecting the reservoir with the
closed end of the cylinder between it and the
piston; a body of liquid in the cylinder, pipe
and reservoir of sufficient volume to main-
tain a practically uniform pressure in the
cylinder against the piston; a valve in the
pipe to allow, to control and to prevent the
flow of liquid therethrough; the car; and a
hoisting device independent of the liquid and
connected with the car to operate in conjune-
tion therewith, and also connected with the
piston and arranged to operate the piston; the
whole being arranged as set forth whereby the
hydrostatic pressure assists the hoisting de-
vice to raise the car, and at the descent of
the car the piston is operated against the
pressure of the liquid in the eylinder to force
the water up the pipe, to the reservoir.

3. The combination of the elevated reser-
voir; the eylinder; the piston in the eylinder;
the pipe connecting the reservoir with the
cylinder; the liquid on one side of the piston
in the eylinder, pipe and reservoir; mechan-
ical means independent of the ligquid and
connected with the piston to operate the pis-
ton; and means to allow, to control and to
prevent the movement of the liquid.

4. In an elevator, the combination of the
car; driving mechanisin connected with the
car; a cylinder closed at one end; a piston
in the cylinder; mechanism operatively con-
necting the piston with the driving mechan-

ism; a body of liquid; means for introducing
the liguid under a practically constant and
uniform pressure into the cylinder to press
against one side of the piston; and means to
allow, to control, and to prevent the flow of
the liquid into and out of the cylinder.

5. In an elevator, the combination of the
car; driving mechanism connected with the
car; a rack operatively connected through a
pinion with the driving mechanism to-move
in conjunction therewith; a cylinder closed
at one end; a piston inthe ¢ylinder connected
with the rack; a body of liquid; means for
introdueing the liguid under pressure into
the cylinder to press against one side of the
piston; and means to allow, to control, and
to prevent the flow of liguid into or from the
cylinder, substantially as set forth.

. 6..In an elevator, the combination of a cyl-
inder; a piston; thecaroperatively connected
with the piston to move it in one direction; a
pipe connection extending from the ¢ylinder
to an elevated reservoir to give hydrostatic
pressure in the cylinder against the piston to
move it in the other direction; such reservoir
of greater cross-sectional area than the cyl-
inder; a body of liquid in the cylinder, pipe
and reservoir, of sufficient volume to fill the
cylinderand pipe when the piston is vetracted,
whereby a practically uniform pressure
against one side of the piston will be main-
tained; and the driving mechanism connected
with the piston to operate the same.

7. In an elevator, the combination of a cyl-
inder; a piston; a pipe connection extending
from the cylinder to an - elevation great
enough to give a practically constant hydro-
static pressure in the cylinder at all positions
of the piston; a reservoir of greater sectional
area than the cylinder arranged to supply
liguid to the pipe-and to receive the overflow
therefrom when the piston rises; a body of
liguid in the cylinder, pipe and reservoir of
sufficient volume to fill the cylinder and pipe
when the piston is retracted, whereby a prac-
tically uniform pressure against one side of
the piston will be maintained; and the driv-
ing mechanism connected with the piston to
operate the same to raise the car.

8. In an elevator, the combination of the
driving mechanism; a rack arranged to be
operated by the driving mechanism; a piston
connected with the rack to move therewith;
and a body of liquid arranged to exert a prac-
tically constant and uniform pressure against
the piston, and arranged so that the liquid
will be displaced at the movement of the pis-
ton; whereby the driving mechanism is as-
sisted in one direction and controlled in the
other, substantially as set forth.

9. In an elevator, the combination of the
car; a piston; a body of liquid under a prac-
tically constant and uniform pressure ar-
ranged to press against ihe piston; and in-
termediate means between the piston and the
car arranged to operate the car and to force
the piston against the pressure of the liquid
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when the car descends and a motor inde-
pendent of the liquid, operatively connected
with such intermediate means to drive the
same.

10. In an elevator, the combination of a
piston arvanged in a cylinder and operatively
connected with the driving mechanism; such
mechanism; the motor, independent of the
liquid, arranged to operate said driving mech-
anism; means for applying hydrostatic pres-
sure to the piston; and a pressure-equalizing
reservoir arranged to store the liguid foreed
from the eylinder at the inward movement of
the piston and to return the same to the cylin-
derwhen the piston is retracted, substantially
as set forth.

11. The combination of the cylinder; the
pistonin the eylinder; the elevated upwardly-
tapering reservoir; the pipe connecting such
reservoir with the eylinder to apply liquid to
produee hydrostatic pressure against the pis-
ton; and abody of liquidin the eylinder, pipe
and resevvoir. :

12. The combination of the e¢ylinder; the
pistonin the cylinder; the clevated upwardly-
tapering reservoir; the pipe connecting such
reservoir with the cylinder to apply liquid to
produce hydrostatic pressure against the pis-
ton; a body of liquid in the ecylinder, pipe
and reservoir; the car; and driving mechan-
ism operatively conneeted with the car and
with the piston.

13. In an elevator, the combination of the
eylinder; an elevated reservoir; a pipe con-
necting thereservoir with the cylinder; a body
of ligquid in the cylinder, pipe and reservoir;
avalve in the pipe to allow, to control and to
prevent the movement of the liquid therve-
through; and & piston arranged in such cyl-
inder and operatively connected with the ear
through intermediate means, and adapted
and arranged to forceliquid from the eylinder
into the pipe, substantially and for the
purpose set fortli; and the motor operatively
connected with such intermediate means to
drive the same.

14. In an elevator, the combination of the
eylinder; the piston arranged in the eylin-
der and operatively connected with the car
through intermediate means; the clevated
reservoir; the pipe conunecting the reservoir
with the eylinder; the valve in such pipe to
allow the liguid to flowin one direction there-
through and to prevent its return; a supple-
mentary pipe communicating with such con-
necting-pipe on opposite sides of said valve
and provided with the valve to allow, to con-
trol and to prevent the movement of the lig-
uid through such supplementary pipe; and a
body of liguid in the eylinder, pipes and
Teservoir.

15. In an elevator, the combination of the
eylinder; the piston arranged in the eylinder
and operatively connected with the ecar
through intermediate means; the pipe con-
necting the reservoir with the eylinder; 2
valve arranged in such pipe near the top

o
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thereof to allowliquid to flow downward there-
through and to prevent its return; a supple-

mentary pipe communicating with the con-.

necting-pipe on opposite sides of such valve;
avalve arranged at the bottom of the supple-
mentary pipe o allow, to control and to pre-
vent the flow of liquid through the supple-
mentary pipe; means for operatingsuchvalve
and abody of liquid in the eylinder, pipesaund
Teservoir.

16. Tn an elevator,the combination of the
cylinder; the piston arranged inthe cylinder
and operatively connected vwith the car
through intermediate means; the pipe con-
necting the reservoir with the cylinder; a
valve of larger area than the body of the pipe,
arranged in such pipe near thetop thereof to
allow liquid to flow downward therethrough
and to prevent its return; a supplementary
pipe communiecating with the connecting-pipe
on opposite sides of such valve; a valve ar-
ranged at the bottom of the supplementary
pipe to allow, to control and to prevent the
flow of liquid through the supplementary
pipe; means for operating such valve, and a
hody of ligunid in the eylinder, pipes and res-
ervoir.

17. The combination with the eylinder, pis-
ton, elevated reservoir, the pipe connecting
the eylinder and reservoir, and the body of
liquid in such pipe; of a valve arranged ina
chamber; such chamber in the pipe; a seat
for the valve; and anannularair-spaceabove
the valve-seat in the chamber.

18. The combination of the eylinder; the
piston in the cylinder; the car operatively
connected with the piston through interme-
diate means; the elevatedreservoir; thepipe
connecting the reservoir with the cylinder:
the body of liquid in the reservoir, pipe and
cylinder; a valve arranged to allow, to con-
trol, and to prevent the movement of the lig-
uid; means connected with the valve to hold
it normally closed; an electromagnet to op-
erate such means to open the valve; themo-

tor; the source of electrical energy; and the

electrical conductor connecting the source of
electrical energy with the motor and con-
nected between the motor and such source of
electrical enevgy with the electromagnet to
energize the same.

19. Inan elevator, the combination ofa eyl-
inder; a piston in the cylinder; a pipe con-
nected with the cylinder; astorage-reservoir
for such pipe arranged to supply liquid
thereto; means for operating the piston; a
lignid supply for suchstorage-reservoir; and
a float-valve for such supply having its float
arranged near the bottom of the storage-res-
ervoir with its path wholly below the normal
level of the liquid in suchreservoir when the
piston is retraeted, so that the valve will be
operated to supply liquid to the reservoir only
when the piston is retracted and the volume
of the liquid in the eylinder, pipe and reser-
voirisbelow the normal; substantially asand
for the purpose set forth.
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20. The combination of the vertical eylin-
der; the piston therein; the liquid; means
for introducing the liquid into the ¢ylinder
to press upon the piston; means to control
the movement of liquid into and out of the
eylinder; theload o peratively connected with
the piston to forceit up as the load descends;
arack fastened to and extending downward
from the piston; a pinion for operating the
rack; and means for driving the pinion.

21. "The combination of ‘a vertical cylinder
closed at its upper: end; a piston within the
cylinder; a motor; operative means connect-
ing the motor with the piston to pull it down;
theload; operative means connecting the load
with the piston to pull it up; a reservoir ar-
ranged above the eylinder and communicat-
ing therewith above the path of the piston;
a;body of liguid in the veservoir and eylinder
above the piston; a valve arranged to allow
afree flow of liquid from the reservoir.into
the eylinder and to preventsuchflow; a valve
arranged to allow a restricted flow of liguid
from the eylinder into the reservoir and pre-
ventsueh flows;: and means for operating such
ralve.

22. The combination of a vertical c¢ylinder
closed at its upper end; a piston within the
cylinder; a motor; operative means connect-
ing the motor with the piston to pull it dow;
the load; operative means connecting the load
with the piston to pull it up; a reservoir ar-
ranged above the eylinder and communicat-
ing therewith above the path of the piston;
a body of liguidin the reservoir and cylinder
above the piston; a valve arranged to allow
the free flow of liquid from the reservoirinto
the eylinder and to prevent such flow; a rod
connected with such valve and extending
through the wall of the valve-chamber; suit-
able means connected with the valve-rod to
operate the valve mechanically to open and
close the same; a valve arranged to allow the
restricted flow of liquid from the cylinder into
the reservoir and prevent such flow; and
means for operating such valve.

25. The combination of a cylinder closed at
one end; a piston within the eylinder; a mo-
tor; operative means connecting the motor
with the piston to force it down; the load;
operative means connecting the load with the
Diston to force it up; a reservoir extending
above the eylinder and communicating there-
with between the piston and the closed end
of the eylinder; abody of liquid in the reser-
voir and cylinder above the piston; a valve
arranged to allow the free flow of liquid from
the reservoir into the cylinder and to prevent
such flow; a rod connected with such valve
and extending through the wall of the valve-
chamber; a toggle connected with such valve
to reciprocate the same; a lever arranged to
operate the toggle; means arranged to oper-
ate the lever tostraighten the toggle to close

‘the valve; an electromagnet arranged to

operate against such means to bend the toggle
to lift the valve; the power-wire connecting

themotor with the source of electrical energy
and passing through the magnet to energize
the same; and suitable means between the
magnet and the source of elé¢trical encrgy
for cutting off and turning on the current.

24. The: combination: of the elevator-car:
the guide; the worm journaled to the carand
carried thereby; a governor device operated
by the movement of the car and adapted to
operate the worm; a lever fulecrumed to the
carand operatively connected with the worm:
two dogs carried by the car and operatively
connected with the lever and respectively
provided with an eccentric. curved face ar-
ranged to engage the: opposite sides of the
guide respectively.

25.: The combination: of the elevator-car:
the guide; the worm journaled to the car and
carried thereby; a governor device operated
by the movement of the ear and adapted to
operate the worm; a lever fulerumed to tlie
car and operatively connected with the wornt:
two dogs carried by the car and respectively
provided with' an eccentric ‘curved  fuce
adapted and arranged to respectively engage
tlie opposite sides:of the guide; a toggle-joins
connected with the dogs to operate the same:
and a rod connecting the lever with the tog-
gle-joint to operate such joint.

26. - The conibination: of the elevator-cai:
the guide; the worm journaled to the car and
carried thereby; a governor device operated
by the movement: of the car and adapted 1o
operate the worm; two dogs carried by the
car and respectively provided with an eccen-
trie curved face adapted and arranged to en-
gage the opposite sides of the guide respec-
tively; a toggle-joint-arranged to operate the
dogs; a rod connected with the toggle-joint
and arranged to operate the same; and the
lever pivoted to the car and having on one
arm a rack meshing with the worm to be
driven thereby and the other arm connected
with the rod to operate it.

27. The ¢combination of the elevator-car:
twoguides; the worm journaled to the car and
carried thereby; a governor device operated
by the movement of the car and adapted to
operate -the worm; a lever fulerumed to the
car; twoeccentric dogs carried by the car and
adapted to engage the opposite sides of one of
the guides; a toggle-joint arranged to oper-
ate such dogs; anotherlever fulecrumed to the
car; bwo cccentric dogs carried by the car and
adapted to engage the opposite sides of the
other guide; a toggle-joint arranged to oper-
ate such other dogs; alever fulerumed to the
carand operatively connected with the worm:
a rod connecting one arm of such lever with
one of the toggle-joints; anda rod connecting
the other arm of such lever with the other
toggle-joint.

JOIIN PARKINSON.

Witnesses:
HENRY T. IIAZARD,
JAMES R. TOWNSEND.
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