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JOHN PARKINSON, OF LOS ANGELES, CALIFORNIA, ASSIGNOR, BY MIESNE 

ASSIGNMIENTS, TO THE PARIKINSON ELEVATOR COMPANY, OF SAME 
PLACE AND PIIOENIX, ARIZON A TERRITORY. 

COMBINED ELECTRIC HYDRAUL C E L EVATOR. 

SPECIFICATION forming part of Letters Patent No. 571,732, dated November 17, 1896. 
Application filed December 3, 1895, Serial No. 570,875, (No model.) 

To ?till tufton, it in-?ty conce77. 
Beit known that I, JOHN PARKINSON, a citi 

zen of the United States, residing at Los An 
geles, in the county of Los Angeles and State 
of California, have invented a new and use 
ful Combined Electric Hydrostatic Elevator, 
of which the following is a specification. 

In my present invention I 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, 1895; Serial No. 553,959, filed June 25, 
1895, and Serial No. 56S,898, filed November 
14, 1895, which consists, essentially, of con 
trolling the downward movement of the ele 
rator-car or other load by a body of liquid 
arranged to flow from one liquid-containing 
colmpartment 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 liquid by the opposite move 
ment of the machinery. In said last-men 
tioned application I have shown a piston al 
ranged in a cylinder, a reservoir arranged 
above the cylindel' and communicating there 
with, a body of liquid in the cylinder and 
reservoir, means to allow, to control, and to 
prevent the movement of the liquid from the 
cylinder into the 'eservoir, and vice versa, 
and driving mechanism for operating the pis 
ton. In said application the liquid in the 
reservoir serves to a limited extent as a coun 
terbalance, it being primarily intended as a 
variable counterbalance for the car-suspend 
ing portion of the rope; but with said former in 
vention the ordinary counterbalance-weights 
were required. 

I employ an independent hoisting device 
which is independent of the liquid and which 
is operatively connected with the piston and 
with the cal', so that when it is driven to 
raise the car 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 al 
ranged at a considerable height above the 
cylinder 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. In my 
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 it in 
buildings. 
My present invention differs from all my 

former inventions in that I connect the cyl 
inder through a pipe with a reservoir suffi 
ciently elevated to apply against one side of 
the piston in the cylinder a hydrostatic pres 
sure sufficient to counterbalance the car and 
car-suspending ropes, Or to more than) coul 
terbalance the same, Ol' to less than counter 
balance the same, as may be deemed expe 
dient. I consider it most desirable to so ad 
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 counter 
balance the car-suspending portions of the 
rope. That feature is set forth in my last 
named application, and I do not herein 
broadly claim as an independent device such 
supplemental reservoir; but my present in 
vention includes such reservoil when coin 
bined with the pipe and cylinder for apply 
ing a proportioned hydrostatic pressure on 
the piston. 

It is to be understoodl that while preferable 
means for applying the pressure within the 
cylinder is an elevated reservoir connected 
with the cylinder by a pipe, my invention is 
broad enough to include the application of 
hydraulic pressure produced in the cylinder 
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 forcing the liquid. 
out of such reservoir into the cylinder) which 
will allow the piston when it moves inward 
to return the liquid against the force which 
produces the pressure. 

It must be understood that I distinguish be 
tween my invention and the use of a body of 
liquid playing in a vertical collllllll 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 machines in 
which, when the piston pushes into the cyl 
indler, there is an exhaust either of the pres 
sure-applying liquid or of any medium, such 
as steam or compressed air, which applies the 
force 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 liq 
uid into the cylinder, 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 counterbalance sufficient to 
wholly counterbalance the car, and yet I avoid 
the necessity of stand-pipes of large capacity, 
either cross-sectional Ol' vertical, and avoid the 
use of pumps or other machinery for supplying 
any exhaust, and an enabled to combine in 
one machine electric and hydrostatic power 
for operating and controlling the elevator, 
and I avoid all waste of energy and use the 
electric current only when the elevator is be 
ing driven by it; and I also apply the power 
directly to the work of driving the car and 
yet attain perfect safety. 
With my invention, in the practical form 

which I have illustrated in the accompanying 
drawings, the stand-pipe will extend prefer 
ably from the top of the building to the base 
ment where the driving mechanism is located, 
and a sufficient quantity of liquid is supplied 
to fill the stand-pipe and the cylinder when the 
piston is retracted; and I provide at the top 
of the pipe a storage-reservoir to receive the 
liquid which 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 area 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 sufficiently 
and in proper ratio to counterbalance the in 
creasing Weight of the car-suspending rope 
as the car descends. The storage-reservoir 
may tapel up Wai'dly and in such relation to 
the area of the piston that the rise of the liq 
luid in Stich reservoir', as the piston inserts in 
to the cylinder, will be sufficient to increase 
the pressure upon the piston in such ratio as 
to exactly counterbalance the increasing load 
of the cai'-suspending rope, (that is, the rope 
b8tween the cal' 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. I 
deem it preferable to arrange these pipes en 
tirely outside of the elevator-shaft, so that 
with my invention the only appliances in con 
nection with the shaft Will be the car with its 
safety attachments and the necessary coll 
trolling devices and the rope and suspending 
pulley by which the car is carried. 
When my invention is applied with the vel 

tical cylinder and rack, as shown in Figure S 
of the accompanying drawings, the rack cle 
pending from the piston Opelates as a counter 
balancing weight and in this Way compensates 
to a greater or less extent for the difference 
in vertical leight of the Supporting-column 
Of water. 
My present invention also includes a safety 

appliance for the car and various parts and 
combinations which I will hereinafter specify 
and claim. 
The accompanying drawings illustrate liny 

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 cal' 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 fragimental Sectional 
elevation of the elevator, the section being 
taken through the axis of the cylinder and 
pipes and reservoir. The parts are shown in 
the position they are in when the car is near 
the bottom of the well. Fig. 3 is a detail of 
a check-valve for allowing a free 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. I and 2. In this 
figure, as in Fig. 1, the piston is retracted, 
the car being at the top of the shaft. In Figs. 
1, 2, and 4 the machine is of the winding-drum 
type. Fig. 5 is a fragmental elevation, and 
show's my invention applied in a multiple 
sheave type of machine, with the cylinder be 
tween the driving mechanism and the car 
operating rope. In my Said last-linentioned 
application, Serial No. 568,898, I have claimed 
the application of the safety device between 
the driving mechanism and the car, and fol' 
this reason I make no claim thereto in this 
application. Fig. 6 is a plan of the machine 
shown in Fig. 5. Fig. 7 is a fragmental ele 
vation showing my invention applied with a 
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vertical cylinder and a rope-Winding drum 
driven by an electric motor. It also shows 
electrically-operated mechanism for the posi 
tive operation of the valve which allows and 
prevents the flow of liquid. Fig. Sis a vertical 
mid-section showing my invention applied 
with a vertical cylinder and a depending rack 
for operating the piston and in which the lack 
assists as a counterweight. In this view the 
electrically-operated mechanism for the valve 

The annul 
lar air-cushion chall be above the valve is also 
shown as applied in this form of valve. Fig. 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, foll operating the controlling 
valve and motor is omitted. Fig. 10 is an ele 
vation of the safety mechanism shown in Fig. 
9. In this view the carisin its upright position 
and the mechanism is seen from the side of the 
car which is at the bottom in Fig. 9. Fig. 11 
is a sectional elevation on line ll 11, Fig. 9, 
looking to the left in the direction of the ar 
row. Fig. 12 is an elevation on line 12 12, 
Fig. 9, looking to the right in the direction 
of the arrow. Fig. 13 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. Fig. 15 is 
an elevation, partly in section, 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 pressure is applied through pipe Ainto 
cylinder B against a piston C to assist the 
ovement of the car or other load D in One 

direction, and that since there is no provision 
for any exhaust the return of the car is com 
pelled to cause the return of the liquid E 
against the force which produces the pressure 
against the piston, because there is no escape 
for such liquid except into the reservoir F, 
from which the pressure is applied. 
The body of liquid is of sufficient volume 

so that when the piston is retracted and the 
car at the top of the shaft the liquid will fill 
the cylinder and the pipe, so that the liquid 
is pressed against the piston in the cylinder 
under a practically constant and uniform 
pressure throughout all the movement of the 
piston. 
The piston C is operatively connected with 

operative mechanism of the elevator and ar 
ranged to be operated (in whole or in part) 
in one direction by the pressure of the liquid 
in the cylinder, and is arranged to return the 
liquid from the cylinder to the source of pres 
sure and against the force which produces 
such pressure on the reverse movement of the 
piston. It is thus to he seen that the piston 
is so adapted and arranged that it may be op 
erated indiscriminately by either the pressure 
of the liquid ol' by the electric or other motor, 
as occasion) may require or make desirable, 
and that it is also adapted to be operated by 
the conjoined action of both the water-pres 

sure and the motoi" to raise the cal'. IBy 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, although the 
water serves as a counterbalance for the car 
its force 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 
piston and governs its movement. 
The 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', g', and g', Figs. 1, 2, and 4, indicate a 

train of wheels by which the rack is connected 
with the rope-winding drum g', which is 
connected with the motor g' by the gearing 
gf. 

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

II indicates a valve arranged to allow the 
free descent of the liquid from the reservoir 
F through the pipe A and into the cylinder 
B. 
Figs. 1, 2, 3, and 5, or it may be of the form 
shown in Figs. 7 and S, or of any other effect 
ive form. The valve II is arranged to con 
trol the main member at of the pipe which 
Commillinicates between the reservoir and the 
cylinder, and a Supplementary pipe C" com 
municates with the pipe a. 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 liquid from the cyl 
inder to the reservoir when the car descends. 
The valve H is placed near the reservoir F, 
so that there will be but little pressure of liq 
uid on top of such valve, and the valve is 
made to close upward to prevent the liquid 
from flowing through the pipe C when the 
piston moves inward in the cylinder. 

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

J indicates a rope leading to the car to op 
erate the lever i. J" indicates a weighted 
lever arranged to pull against such rope to 
hold it taut. A stop i 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 (f) plays freely 
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through the Open end of the cylinder and is 
connected with the motor through suitable 
intermediate mechanism and is also con 
nected 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 constant and uniforn. 
pressure. In Figs. 5, 6, 7, and S a piston-rod 
2 is connected with the piston and plays 
through the closed end of the cylinder and is 
connected with a movable sheave 33 to, oper 
ate the same. In the case 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 against accident through any breakage 
of the driving mechanism G. This feature is 
claimed in my said last application for patent, 
Serial No. 568,898. 
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The reservoir F 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 
tion is retracted. This 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 
in which the water always stands, there is 
produced, in connection. With Such pressure, 
an increased pressure as the cal' descends and 
the length of car-suspending rope increases. 
The valve II is of larger area than the body 

of the pipe. Ct. and is arranged in Such pipe 
near the top thereof to allow liquid to flow 
downward therethrough. IBy making the 
alve of larger area than the pipe it operates 
more certainly and more quickly cuts off and 
opens the passage through the pipe. In order 
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 h to seat on the seat l', which extends 
down into the chamber to provide the 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 equal all 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. S. 

In Fig. S I have detailed means by which 
the valve-leaf can be positively operated by 
the current of electricity which drives the 
motor g'. 

IX indicates in a general Way means con 
nected with the valve II' to hold it normally 
closed. These means, as shown in Figs. 7 
and S, comprise a piston-l'od k, a toggle k', a 
weighted lever le", and a connecting-lod k", 
connecting the lever k' with the toggle-joint. 

571,732 

L indicates an electromagnet to operate such 
means to open the Valve. 
M is an electrical conductor which connects 

the source of electrical energy N with the 
motor and is connected between the motor 
and such source of electrical energy with the 
electromagnet and energizes the same. This 
it does to attract the lever ?c'. When the cur 
rent is turned on through the conductor MI to 
operate the motor g'. 
O indicates a pipe or other source of liquid 

supply arranged to supply liquid to the res 
ervoir IF. 6 indicates a float-valve for Such 
supply arranged near the botton of the stor 
age reservoir F, so that it will be operated to 
supply liquid to the reservoir only when the 
l'eservoir is nearly empty, so that loss by 
evaporation and leakage will be supplied only 
in such quantity and at such time as may be 
necessary to maintain the desired pressure 
in the cylinder. This valve will only be oper 
ated when the Volume of liquid is below the 
minimum level the water should maintain 
when the piston is fully retracted. 

In Fig. 2 I have shown means for gradually 
stopping the machinery when the car reaches 
the bottom of the well. indicates a port in 
the end of the cylinder B to introduce liquid 
into the cylinder and to allow it to discharge. 
The piston C is provided With a tapeling plug 
c. to enter the port and gradually close the 
same when the piston approaches the end of 
its inward stroke, thus gradually stopping the 
piston. : . . . . . 

In Fig. Sa vertical cylinder B' is shown, and 
the piston C plays vertically therein, and the 
liquid 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 ope!’- 
ated by the pinion g', which is driven by the 
motor g' through suitable mechanislm. 
In Fig. 7 the operative means which are 

provided for pulling the piston down consist 
of a ropeg, wound on the winding-drum g'. 
The valve I in Figs. 7 and S and the valve 

I in Fig. 1 are arranged respectively to allow 
a restricted flow of liquid from the cylinder 
into the reservoir F and prevent, such flow. 
These valves I and I" are substantially the 
same, and are both operated by a weighted 
lever, such as i or '', and a rope J, connecting 
the same With suitable operating mechallis))) 
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 S and hereinbefore de 
scribed as applied to the check-valve. In 
that form of valve the valve-rod l is con 
nected with the valve H' and extends through 
the wall of the valve-chamber, and the toggle 
joint is connected with the valve-rod to operate 
the valve mechanically to Open and close the 
same. This form of Valve may be applied in 
any other situation where it is desired to sud 
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denly and positively stop the flow of liquid. 
5 indicates an annular air-chamber around 
the valve-rod above the Valve. 

IP indicates suitable means arranged in the 
car between the magnet and the source of 
electrical energy for cutting off the current. 

I will now describe the safety mechanislm 
carried by the car to prevent the same from 
falling in case of accident to the rope or other 
car-Sustaining parts. 
Q Q' indicate the guides upon either sidle of 

the cal'. 
R indicates a worn journaled to the car 

and carried thereby. | 
S indicates a governor device operated by 

the movement of the car and adapted to oper 
ate the Worm. Any well-known suitable gov 
ernor device may be employed for this pur 
pose. 
T indicates : ever fulcrumed to the car. 
U U" indicate two dogs, carried by the car 

and operatively connected with the lever Tand 
respectively provided with eccentric curved 
faces 25, arranged to engage the opposite sides 
of the guide Q, respectively. Suitable means, 
such as the are rack it, are 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 showia in Figs. 9, 10, 11, 12, and 
13 a toggle-joint V is connected, through the 
cranks at at' and shafts at' at', with the dogs 
to operate the same, and a rod W is arranged 
connecting the lever with the toggle-joint to 
operate such joint. The cranks and dogs are 
arranged so that the force of their gravity 
holds the dogs normally free from the guides. 
The crank where connected with the toggle 
plays in a slot t, so that after the dogs en 
gage the guide the crank and dog can move 
upward after rod W has ceased to move. 
The rod W is pivotally connected with one 
arm of the level T, and the rack t is arranged 
upon the other arm at a greater distance from 
the fulcrum than the point at which the rod 
W is pivoted. Another rod W' is pivoted to 
the lever between its fulcrum f. and the rack 
f and at the same distance from the fulcrum 
as the pivot of the rod W, and the rod W' is 
connected with a pair of guide-clamping dogs 
U' U" by mechanism the duplicate of which 
has just been described as connecting the dogs 
U U with the rod W, so that the movement 
of the worn operates to cause the dogs to en 
gage the glides, after which the further down 
ward movement of the car will cause the dogs 
to claim) the guides and the reverse nove 
ment will unclamp them from the guides. 

Nindicates the guide-shoes, which form sup 
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 p of tile controlling mechanism PIP in the direc 
tion indicated by the arrow to turn the cur 
relat on to the ini otol'. In the ?on of ina 

chine shown in all the figures except Figs. 7 
and S 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 II to fill the cylinder as the 
piston recedes and constantly apply the hy 
drostatic pressure to the piston to assist in 
raising the car. When the lever p is thrown 
in the opposite direction, it shuts off the cur 
rent, and if the control valve is shut the car 
will be held by the piston. If the lever p' is 
thrown to the left, it will operate the rope J to 
open the valve I and allow liquid 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. The speed of descent is controlled by 
the valve, and the car can be stopped and held 
at any point by closing the valve. 
of the cal' 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 car and re 
tract the piston, the weight of the water in the 
vertical pipe causes the water to flow rapidly 
into the cylindler, so that the stipport, for the 
piston is coastant. 

In the forms shown in Figs. 7 and S when 
the current is thrown on to operate the motor 
to raise the car it energizes the electromag 
net L, thus to operate the lever k" and the 
toggle connected there with 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 cal'. 
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 I'. 
Y indicates a cut-off valve at the botton) of 

the pipe (i. 
In the form shown in Figs. 14 and 15 the 

dogs U' and "are carried by a cross-head Z, 
which is fixed 10 the shaft W", which is jour 
naled in hangers to it, fastened to the car, 
which is not shown in Fig. J4. With this 
form when the shaft. W' is partially rotated 
the cross-head Z, cants 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 descent. 

I do not claim as my invention a safety de 
vice for elevators comprising the combination 
of an elevatol-cage, mechanism for operating 
said cage, safety mechanism Separate from 
and independent of the operating mechanism, 
said safety mechanism consisting of a main 
pipe, a pistoll therein, said main pipe con 
taining a pressure agent, located thereon on 
one side of the piston, an allixiliary pipe ex 
tending from the mail pipe, alnd a connection 
between the piston and the elevator-cage, 
said connection, as the elevator-cage descends, 
adapted to li?t the piston and thereby cally 
the pressure-column into the supplemental 

The weight 
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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 from a 

lmere 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 irrespective of whether the 
piston is directly or indirectly connected 
With the car; 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 desire to secure by Letters 
Patent, is 

l. In an elevator, the combination of a pis 
tOn arranged to operate in a cylinder; a nov 
able liquid medium adapted and arranged to 
apply a practically constant and uniform 
pressure against the piston to force it in one 
direction; and means to allow, to control, 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 connected 
With the car and arranged to operate in con 
junction there with and also connected with 
the piston and arranged to operate the piston, 
substantially as set forth. 

2. In an elevator, the combination of a cyl 
inder closed at one end; a piston arranged to 
operate in the cylinder; an elevated 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 conjunc 
tion there with, 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 cylinder to force 
the water up the pipe, to the reservoir. 

3. The collbination of the elevated reser 
voir; the cylinder; the piston in the cylinder; 
the pipe connecting the reservoir with the 
cylinder; the liquid on one side of the piston 
in the cylinder, pipe and reservoir; mechan 
ical means independent of the liquid 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 mechanism 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 

islm; a body of liquid; means for introducing 
the liquid 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 cylindel'. 

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 there with; a cylinder closed 
at one end; a piston in the cylinder connected 
with the rack; a body of liquid; means for 
introducing the liquid undel pressure into 
the cylinder to press against one side of the 
piston; and means to allow, to control, and 
to prevent the flow of liquid into or from the 
cylinder, substantially as set forth. 

6. In an elevator, the combination of a cyl 
inder; a piston; the call operatively connected 
with the piston to move it in one direction; a 
pipe connection extending from the cylinder 
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 
cylinder and pipe when the piston is retracted, 
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 constalnt hydro 
static pressure in the cylinder at all positions 
of the piston; a reservoir of greater sectional 
area than the cylinder arranged to Supply 
liquid to the pipe and to receive the overflow 
therefrom when the piston rises; a body of 
liquid 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. 

S. 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 prae 
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 plac 
tically constant and uniform pressure ar 
ranged to press against the piston; and in 
termediate means between the piston and the 
cal arranged to operate the cal' and to force 
the piston against the pressure of the liquid 
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When the car descends and a motol inde 
pendent of the liquid, operatively connected 
with Stich intern ediato means to drive the 
S.C. 

10. In an elevator, the combination of a 
piston arranged 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 liquid forced 
from the cylinder at the inward movement of 
the piston and to return the same to the cylin 
der when the piston is retracted, substantially 
as set forth. 

11. The combination of the cylindler; the 
piston in the cylinder; the elevated upwardly 
tapering reservoir; the pipe connecting such 
reservoir with the cylinder to apply liquid to 
produce hydrostatic pressure against the pis 
ton; and a body of liquid in the cylinder, pipe 
and reservoir. 

12. The combination of the cylinder; the 
piston in the cylinder; the elevated 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 cylinder, pipe 
and reservoir; the car; and driving mechan 
ism operatively connected with the car and 
with the piston. 

13. In an elevator, the coin bination of the 
cylinder; an elevated reservoir; a pipe con 
necting the reservoir with the cylinder; a body 
of liquid in the cylinder, pipe and reservoir; 
a valve in the pipe to allow, to control and to 
prevent the movement of the liquid there 
through; and a piston arranged in such cyl 
indler and operatively connected with the car 
through intermediate means, and adapted 
and arranged to force liquid from the cylinder 
into the pipe, substantially as and for the 
purpose set forth; and the motor operatively 
connected with such intern ediate means to 
drive the same. 

14. In an elevator, the combination of the 
cylinder; the piston arranged in the cylin 
der and operatively connected with the car 
through intermediate means; the elevated 
reservoir; the pipe connecting the reservoir 
with the cylinder; the valve in such pipe to 
allow the liquid to flow in 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 lic 
uid through such supplementary pipe; and a 
body of liquid in the cylinder, pipes and 
reservoir. 

15. In an elevator, the combination of the 
cylinder; the piston arranged in the cylinder 
and operatively connected with the car 
through intermediate means; the pipe con 
necting the reservoir with the cylinder; a 
valve arranged in such pipe lear the top 
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thereof to allow liquid 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; 
a valve arranged at the bottom of the Supple 
mentary pipe to allow, to control and to pre 
vent the flow of liquid through the Supple 
mentary pipe; means for operating such valve 
and a body of liquid in the cylinder, pipes and 
reservoir. 

16. In an elevator, the combination of the 
cylinder; the piston arranged in the cylinder 
and operatively connected with 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 the top thereof to 
allow liquid to flow downward therethrough 
and to prevent its return; a Supplementary 
pipe communicating with the connecting-pipe 
on opposite sides of such valve; a valve al 
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 Slici valve, and a 
body of liquid in the cylinder, pipes and res 
ervoir. 

17. The combination with the cylinder, pis 
ton, elevated reservoir, the pipe connecting 
the cylinder and reservoir, and the body of 
liquid in such pipe; of a valve arranged in a 
chamber; such chamber in the pipe; a Seat 
for the valve; and an annular air-space above 
the valve-seat in the chamber. 

18. The combination of the cylinder; the 
piston in the cylinder; the car operatively 
connected with the piston through interme 
diate means; the elevated reservoir; the pipe 
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 lic 
uid; means connected with the valve to hold 
it normally closed; an electromagnet to op 
erate such means to open the valve; the mo 
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 energy with the electromagnet to 
energize the same. 

19. In an elevator, the combination of a cyl 
inder; a piston in the cylinder; a pipe con 
nected with the cylinder; a storage-reservoir 
for such pipe arranged to supply liquid 
thereto; means for operating the piston; a 
liquid supply for such storage-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 such reservoir when the 
piston is retracted, 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 cylinder, pipe and resel 
voiris below the normal; substantially as and 
for the purpose set forth. 
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20. The combination of the vertical cylin 
del'; the piston therein; the liquid; means 
for introducing the liquid into the cylinder 
to press upon the piston; means to control 
the movement of liquid into and out of the 
cylindel'; the load operatively connected with 
the piston to force it up as the load descends; 
a rack fastened to and extending downward 
from the piston; a pinion for operating the 
l'ack; 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; 
the load; operative means connecting the load 
With the piston to pull it up; a reservoir ar 
l'anged above the cylinder and communicat 
ing there with above the path of the piston; 
a body of liquid in the reservoir and cylinder 
above the piston; a valve arranged to allow 
a free flow of liquid from the reservoir into 
the cylinder and to prevent such flow; a valve 
arranged to allow a restricted flow of liquid 
from the cylinder into the reservoir and pre 
Vent Slich flow; and means for operating such 
alve. 
22. 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 pullit down; 
the load; operative means connecting the load 
With the piston to pull it up; a reservoir al 
anged above the cylinder and communicat 
ing there with above the path of the piston; 
a body of liquid in the reservoir and cylinder 

the free flow of liquid from the reservoir into 
the cylinder and to prevent such ?low; a rod 
connected with such valve and extending 
thl'ough 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 alranged to allow the 
restricted flow of liquid from the cylinder into 
the reservoir and prevent such flow; and 
means for operating such valve. 

23. The combination of a cylinder closed at 
Olle end; a piston within the cylinder; a mo 
tol; Operative means connecting the motor 
With the piston to force it down; the load; 
Operative lineans connecting the load with the 
pistOn to force it up; a reservoir extending 
above the cylindel' and communicating there 
With between the piston and the closed end 
of the cylinder; a body 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 alranged to oper 
ate the level to straighten the toggle to close 

an electromagnet arranged to 
Operate against such means to bend the toggle 
to lift the valve; the power-wire connecting 

the motor with the source of electrical energy 
and passing through the magnet to emergize 
the same; and suitable means between the 
magnet and the source of elegitical energy 
for cutting off and turning on the current. 

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

25. The combination of the elevator-cai': 
the guide; the worn 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 fulcrumed to the 
car and operatively connected with the worn 
two dogs carried by the car and respectively. 90 
provided with an eccentric curved face 
adapted and arranged to respectively engage 
the opposite sides of the guide; a toggle-joint 
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 combination of the elevato-cal': 
the guide; the worm journaled to the car and 
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carried thereby; a governor device operated 
by the movement of the car and adapted to 
operate the worm; two dogs carried by 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-cal': 
two guides; 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 fulcrumed to the 
car; two eccentric 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; another level fulcrumed to the 
car; two eccentric dogs carried by the cal' and 
adapted to engage the opposite sides of the 
other guide; a toggle-joint arranged to ope!’- 
ate such other dogs; a lever fulcrumed to the 
car and operatively connected with the Worm : 
a rod connecting one arm of such level with 
One of the toggle-joints; and a rod connecting 
the other arm of Such lever With the other 
toggle-joint. 

JOIN PARIKINSON. 
Witnesses: 

HENRY T. IIAZARD, 
JAMES R, TOWNSEND. 
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