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1. 
My inventier relates to improvements in hy. 

draulic elevators and has for its principal Ob 
jects the provision of a new, improved and sin 
plified mechanism whereby it becomes possible 
to overcourterbalance the car or cab of the ele 
vator. propal it, by power in either direction where 
power is required, and to coast in either direc 
tion where the actual load is such as to permit 
it. A fundamental object of my invention is 
the provision of a substantial saving of power 
in over-all operation. Another object of my in 
vention is the provision of an apparatus which, 
while it enables Ine to gain the advantages which 
are set forth, is greatly simplified both in its 
construction and in its operation, is inexpensive 
to construct, and install, and has the minimum 
nuinther of Working parts. 
These and other objects of my invention which 

Will be set forth hereinafter or Will be apparent 
to one skilled in the art upon reading these 
Specifications, I accomplish by that certain con 
Struction and arrangement of parts of which I 
shall now describe an exemplary embodiment. 
Reference is made to the drawings which in a 
diagraininatic way show the general features of 
the aforesaid exemplary embodiment of ray in 
vention, and in which: 

Figure 1 is a diagrariatic vertical Section of 
an elevator installatio aid the Several connec 
tions apieitaining thereto. 

Figure 2 is a Sectional view through a valve 
Structure which may employ. 

Figure 3 is another sectional view taken along 
the line S-3 Of Figure 2. 

In the practice of my invention, I provide an 
elevator structure comprising a cab or car, di 
agra1)natically shown at , the construction of 
Which is not a limitation lipon my invention. 
This Cab or car operates in an elevator shaft 
broadly indicated at 2, and which may be of 
any length desired. In the exemplary aid di 
agrariannatic showing of my drawing, I have in 
dicated three ico's, respectively 4, 5 and 6, in 
ascending Ode". At the top of the elevator 
shaft, there is a fixed support, , which may be 
a part of the building, or may be supported from 
the foundation by the guides 8, and which car 
ries a rotatable sheave 3. The car is suspend 
ed by one or more cabies 3 passing over the 
Sheave 3 and down Wardly a logside that elevate: 
shaft so as to pass under a sheave 3 which is 
connected in Soine Suitable fashion to the piston 
rod of a pisto; 2 operating in an hydraulic 
cylinder 3. Thence, the cable 9 passes upwardly 
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again to a suitable anchorage 4 at the level of 
the top of the elevator shaft. 

I have thus shown an elevator with a ratio 
of 1:2, ii. Which the car moves twice as far aS 
the pisto; in the cylinder. But it will be clear 
that this forins no limitation upon my invention, 
and that the principles of it apply equally to 
ratios of 1:1 or i:3 and SO On, depending upon 
the cable arrangement chosen. 

Also, it should be noted that a number of the 
principles of my invention may be applied to ar 
rangernets other than that shown. 
The exemplary embodiment, having a cable 

Suspended car and an Off-side power cylinder 
with the counterweights attached to its pistOn 
rod, as a :2 ratio of pist.On and car IOWe 
ments, serves merely to illustrate the application 
of the principles of Iny invention to a particular 
Sticture. 
The hydraulic cylinder 3 may be suitably an 

chored to a floor or base S; but its position may 
be varied. When iocated alongside the elevator 
Shaft, as shown, and coupled to the cai in a 1:2 
ratio, it will be of Such length that the travel 
of the piston 2 within it is half the length of 
the elevator shaft, portion through which the 
car travels from its lowermost to its uppermost 
position. It will be rioted that the sheave and 
cable arrangenet, is such that as the piston 2 
descends, the car is caused to ascend and Vice 
Versa, is this embodiment. Suitable counter 
WeightS. 6 2.is sincWin fastened to the piston 
:'Oc , and guided in Suitable guides diagram. 
natically shown at . The car itself will, of 
course, be guided in the elevator shaft by Suit 
able guides , 
The hotton of the cylinder is closed by the 

anchoring reans 9, and the top of it is closed 
by 3, ca. 25 perforated for the passage of the 
piston rod 3 and provided with a packing gland 

to Saintain a fluid-tight connection with the 
piston rod. Conduits are so connected with the 
hydratic cylinder 3, both above and below the 
pistoil 3, that by controlling the ingress and 
egress of the operating fluid, the piston may be 
diver in either direction under power, or per 
Eisted to Ingve in either direction under gravi 
tational forces in tile Systein, as will hereinafter 
e eXplained. 
In my invention, the effective value of the 

counterweight is greater than the Weight, of the 
car, though not greater than the weight of the 
car plus the Weight of the maximum load. I 
preferably Counterbalance the Weight of the car 

55 plus approximately one-half of the weight of the 
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maximum expected load. It will be understood, 
of course, that the disposition of the cable 9 over 
and under the respective rotatable sheaves 8 and 
8, and its anchorage as at 4, giving a 1:2 ratio, 

requires that the actual value of the weight at 
8 (neglecting, of course, the weight of the piston, 

piston rod and sheave O), must be twice that of 
the Weight which it is to counterbalance. Where 
the ratio is changed, or where the car is separate 
ly counterbalanced, the ratio of effective weight 
to actual counterbalance weight will also vary, as 
will be clear. 
Speaking of the counterbalancing of the car itself, 
I mean to include the use of a Suficient counter 
balance to overcome frictional relationships, 
Where that is desired and practiced. 
The result of counterbalancing the ca; and 

half of the maximum expected load is that giravity 
Will tend to move the car upwardly if unloaded 
or loaded with less than one-half the Inaximum 
load, Whereas gravity will tend to move the car 
downwardly if loaded with more tihan one-half 
the maxiinuin expected load, in the exemplary 
embodiment. Thus, coasting in either direction 
is possible depending upon the load conditions 
and, Since my hydraulic cylinder 3 is equipped 
for power operation in either direction, the driv 
ing of the car in either direction under power is 
possible. These facts enable me to effect a very 
Substantial power saving over an elevator sys 
tem in Which the car is driven in One direction 
Only by power and is returned solely by gravity 
in the Other direction. 

In the practice of my invention, I contemplate 
the provision of control means which act to per 
mit coasting in the desired direction where coast 
ing is poSSible, and further act to produce power 
Operation in the desired direction where coasting 
is impoSSible. Further, my control means auto 
matically effects the application of power where 
pOWer is l'equired and further acts, as will here 
in after be explained, to offset differences in fluid 
displacement above and below the piston 2. 

Before these control means are explained, how 
ever, I Will describe exemplary connections for 
fluid operations: 

I may provide a holder or reservoir 22 for op 
erating fluid. This is connected by a pipe 23 to 
a pump diagrammatically indicated at 24. This 
plump may be operated by an electric motor or 
other prime mover diagrammatically indicated 
at 25. The delivery part of the pump is connected 
by a pipe or conduit 26 to my control valve 27. 
A port in the upper end of my cylinder 3 is also 
connected to the valve by a conduit 28, and a port 
near the botton of the cylinder is connected to it 
by a conduit 29. The last mentioned conduit (or 
another port near the bottom of the cylinder 3) 
is connected by a conduit 30 either back to the 
conduit, 23 or directly to the reservoir 22. The 
conduit 29 contains a check valve 3 permitting 
movement of the fluid toward the lower end of the 
cylinder f3 but not in the opposite direction. 
The valve 27 is finally connected by a conduit 32 
to a reservoir 22. 
The precise construction of my valve mecha 

nisim may be widely varied. I have illustrated 
the mechanism in its simplest form in Figures 2 
and 3. One essential function of the valve is to 
connect either the part of the cylinder above 
the piston 2 or the part below to the source of 
hydraulic fluid under power, selectively, while 
connecting the other end of the cylinder to an 
Overflow, exhaust or return, and also to provide 

It will also be understood that in 
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4. 
an intermediate or neutral position in Which the 
elevator car will be maintained stationary. 
In operating from this neutral position to eithcr 

of the power actuated positions, however, the 
waive functions first to effect a connection be 
tween the upper and lower parts of the cylinder 
for coasting. In the connection so effected, there 
will be a check valve to prevent coasting in the 
Wong direction if the conditions of load of the 
elevator car are such as to produce a tendency 
to coast in the wrong direction. To this end I 
provide two passages for hydraulic fluid for coast 
ing, One becoming effective as the valve is ac 
tuated in either direction from the intern ediate 
Or neutral point to the point or position for 
power Operation. 
Yet again, my valve functions in part to con:- 

pensate during Coasting for the difference in 
fluid displacement in the upper and lower parts 
of the cylinder due to the presence of the piston 
rod at One side of the piston. 
In its simplest form, my valve may comprise 

an Otter body or housing 33 having a tapered 
interior bore 34. The outer housing has a port 
P for the entrance of fluid under pressure 
through a conduit 25. Opposite this port, there 
is a poli, O for the outlet of fluid through the 
conduit 32. Another port, T is connected with 
the top of the cylinder 3 by the conduit 28 as 
herein above described, while another port B is 
connected by the conduit, 29 with the bottom of 
the cylinder. The housing 33 may be closed by 
a removable cap 35 at its open end. Within the 
housing there is a valve plug 3S shaped to fit 
the tapered bore. This valve plug, in the forn 
shown, has a shaft-like projection 37 at its 
Smallel' end Winich passes through a perforation 
in the closed end of the housing, Where a corn 
pression spring 38, abutting against the housing 
and against a washer or the like 39 held by a 
nut 40 on the end of the projection, may act, 
to keep the plug 36 drawin tightly into the taper, 
t the other end of the plug there is a projec 

tion 4 which passes through a perforation in 
the cap 35 and to Which there is non-rotatably 
attached an operating lever 42 or its equivalent. 
Where the projections 37 and 4 pass through 
the housing or the cap, there may be packirig 
glands, (not shown), as may be desired. 

Recesses 43 and 44 are formed in the Sides 
of the valve plug 36. As the valve plug is turned 
by means of the lever 42, the recess 44 can act, 
either to connect the outlet, port O with the port, 
T or the port B, while the recess 43 acts to con 
nect the port P with the port B or with the 
port T. 

In Figure 2 the valve plug is show; in the 
intern ediate position in Which none of the pcrts 
are interconnected. 
Through the Wave plug I provide a pair of 

perforations 45 and 43. hese perforations Ol' 
passageWays are angularly related to each other. 
If the valve plug 3G be turned in a clockwise 
direction in Figure 2, the passageway 45 will first 
come into position to connect the port Twith thc 
port B, before the ports P and O become corn 
nected to any other port. Such a position will 
effect a connection between the upper part of 
the cylinder 3 and the lower part thereof. This 
is a connection for cosysting. The turning cf the 
valve plug 36 in the clockwise direction in Fig 
ule 2 is a novenlet produced when it is de 
sired that the elevator car ascend. If the Cal' 
is loaded in such a way that, ascent is possible 
by gravity, when the lower portion of the cylinder 
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is connected to the upper portion, the piston 2 
will descend because the counterweight f6 Will 
cause the piston 2 to displace fluid from the 
lower part of the cylinder through conduit 29, 
which fluid will enter the upper part of the cyl 
inder through conduit 28. 

It will be seen that the displacement of fluid 
from the lower part of the cylinder 3 below 
the piston f2 will be greater than the reception 
of fluid by the upper part of the cylinder during 
the descent of the piston. This is because of the 
presence of the piston rod in the upper part 
of the cylinder. Some of the hydraulic fluid dis 
placed from the lower part of the cylinder must, 
therefore, be got rid of, and to accomplish this, 
I provide a small passageway 47, (Figure 2), be 
tween the passageway 45 and the recess 44. Ex 
cess fluid from the lower part of the cylinder 
f3, entering the valve mechanism through the 
conduit 29, can thus escape into the Outlet port 
O. The passageway 5 is proportioned as to 
size to control the ascent of the elevator car 
by permitting transfer of fluid from the lower 
part of the cylinder to the upper part thereof 
at a rate proportionate to a desired Speed of 
ascent; and the passageway 47 is, of course, Very 
small and is proportioned in diameter to the dif 
ference in displacement in the upper and lower 
parts of the cylinder at the speed of transfer of 
fluid through the passageway 45. 

At the particular time when the valve in Fig 
uire 2 is operated in the clockwise direction to 
the extent hereinabove described, the conditions 
of loading of the elevator car may be such, how 
ever, as to preclude a coasting ascent, but tend 
to produce a coasting descent. To prevent Coast 
ing in the Wrong direction, I include in the pas 
sageway 45 a check valve mechanism, which, in 
the form illustrated, includes a ball 48 seating 
against a suitably shaped portion of the paS 
sageway 45, a compression spring 49, and a 
perforated plug 50 against which the Spring 
abuts. As a consequence, if the operator of the 
car, desiring to ascend, moves the valve plug 
33 in the clockwise direction until the passage 
way 45 connects ports 3 and I, and if at that 
time the loading of the car is such as to tend 
to produce a gravity descent, the check Valve 
will prevent the transfer of fluid from the upper 
part of the cylinder to the lower part of the 
cylinder, and the car will remain Stationally. 
Thereupon, the operator noves the valve plug 
36 still further in the clockwise direction. When 
so moved, the passageway 5 will no longer Con 
nect ports B and T, but will have moved to a 
position in which the passageway is closed. 
However, the recess 44 will now connect ports 
B and O, thus effecting an outlet passageway 
for fiuid from the lower part of the cylinder 3 
to the overflow or reservoir. At the same time 
the recess 43 will have been positioned to Con 
nect, ports F and T so that the upper part of 
the cylinder is connected to the pump. ASSun 
ing the pump to be started into Operation at 
this point, fluid will be fed under power to the 
cylinder 3 above the piston 2. The piston will 
descend and the fluid displaced from the lower 
portion of the cylinder will find its Way through 
conduit 29, the valve, and conduit 32 to the 
overflow or reservoir. The car will thus be 
caused to ascend under power. When the der 
sired ascent has been accomplished, the Operator 
will return the valve to the neutral position 
shown in Figure 2. 

Similarly, when descent is desired, the operator 
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will rotate the valve plug 36 in the counterclock 
Wise direction. As an incident to Such rotation, 
the passageway 46 will first be brought into posi 
tion to connect ports B and T. If the load con 
ditions are Such that descent by gravity is pos 
Sible, fluid Will flow from the upper part of the 
cylinder to the lower part of the cylinder through 
the passageway 46 of the valve, which is again so 
proportioned in size as to control the rate of 
descent. In order to prevent a coasting ascent 
When a coasting descent is desired, a check valve 
5 is placed in the passageway 46. It is opposite 
ly directed to the check valve herein above de 
Scribed, but may be of the same construction. 

During the descent of the car and the conse 
quent ascent of the piston f2, the amount of fluid 
displaced from the portion of the cylinder above 
the pistOn Will be less than the amount of fluid 
required for the lower part of the cylinder, and 
it will be necessary to admit a quantity of addi 
tional fluid to the lower part of the cylinder. 
This is accomplished through the conduit 3) 
herein above described and the check valve 3 ?. 
The extra required fluid will be admitted through 
this check valve, but the fluid cannot pass in the 
opposite direction. 

if the conditions of load are such that a gravity 
desceni, is impossible, the Operator still further 
rotates the valve plug 38 in the counterclockwise 
direction to a point at which the recess 44 Con 
inects ports P and B. The valve is now in a posi 
tion for a power actuated descent of the car, and 
aSSunning the pump 24 to be in operation, fluid 
under pressure will be fed into the lower part of 
the cylinder causing the piston 2 to rise, and 
fluid from the upper part of the cylinder will be 
exhausted to the reservoir. 
While it is possible separately to start the pump 

motor, it is preferable to have this occur auto 
matically as a consequence of the moving of the 
valve in either direction to a position for power 
operation. This may be done in a variety of 
WayS. in the dra Wings I have diagrannihatically 
sillustrated a sliding rod 52 having arms 53 and 
54 positioned to be actuated by the lever arm 42 
When the SWitch is thrown in either direction to 
the power position. Springs 55 and is operate 
to keep the rod 52 in a neutral position when not 
actuated by the lever arrin 42. The contact mem 
ber 5 of a SWitch is fastened to or otherwise 
adapted to be moved by the rod 52. This contact 
member may be connected to one of the motor 
leads as at 58. A pair of cooperating contacts 
59 and 69 are located, one on either side of the 
contact 57, so that actuation of the rod 52 will 
bring the contact 57 into engagement, either with 
One or the other of the last mentioned contacts. 
These last mentioned contacts are electrically 
connected together and to one of the power Jeads 
S. The other power lead 62 is connected to the 
motor 25. It will be understood that, this show 
ing is essentially diagrammatic, as is the means 
to operate the valve 27 from the car , next to be 
described. 
A cable S3 is anchored as at 64 at the top of 

the shaft. This cable at the car runs Over a, 
sheave at 65, at which point is also pivoted a bell 
crank. One arm 66 of the bell crank is the oper. 
atting lever for the elevator. The other arm S1, 
which is located at an angle to the first arm, 
bears a sheave 68 over which the cable 63 also 
passes. The cable, after descending to the bot 
tom of the elevator shaft, passes beneath a 
sheave 83 and then horizontally, upwardly be. 
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neath a sheave 79, and over a sheave to a point 
at which it is connected to the lever arm 42. A 
continuation of the cable passes over a sheave 
72 and downwardly to a suspended weight 73 of 
sufficient mass to actuate the valve. It will be 
evident from this construction that the car can 
move up and down the elevator shaft Without 
varying the effective length of the cable 63. But 
if the operating lever 63 be moved in the clock 
wise direction, a lesser length of the cable Will be 
taken up over the sheave $3, and the Weight Will 
move the lever alm 42 of the valve 2 in the 
clockwise directiol. Sinnilarly, if the operating 
lever 65 be in oved counterclockwise, the cable 63 
will be effectively shortened, and the lever alm 
42 will be pulled in a counterclockwise direction. 

It will be understood that this mechanism for 
operating the valve is exemplary only cf a mech 
alism which may be used. There are many me 
chanical Systems whereby the motion of a control 
element, in the car can be transmitted to the 
valve in spite of the up and down travel of the 
car, and the particular mode of transmitting 
such movement is not a limitation on my in 
Wention. 

I may make provision against the too rapid 
application of fluid to the cylinder 13, so as to 
avoid jerks and joits. This can be accomplished 
by causing the Valve to operate as a gradually 
acting valve, through expedients known to the 
art. For example, in the valve of Figure 2, taper 
iing, groove-like configurations may be formed on 
the valve plug as at 4. 
Modifications may be nade in my invention 

without departing from the Spirit of it. Having 
thus described iny invention, what I claim as new 
and desire to secure by Letters Patent is: 

1. In a mechanism of the character described 
2n elongated cylinder, a piston therein, a piston 
rod passing through one end of said cylinder, 
fluid connections between each end of said cyl 
inder and Valve means, a fluid connection be 
tween a source of fillid under pressure and said 
Valve means, and a connection between an Over 
foW and said valve means, said valve means 
hei:3g Operable in two directions with two opera 
tive positicins in each direction at progressively 
greate)" distances fl'On an intern ediate neutral 
position, and said valve means having separate, 
check-valved passageways acting in the first of 
S2id n:lerative positions in either direction to 
connect. One end of the said cylinder with the 

4. id theireof, and in the Second of said 
e positions to connect one end of Said 

r with said source of fluid under pressure 
Other end of said cylinder With said over 
ans, said Source of fluid under pressure 

con) prising a pump and a motor, and means 
actill Sile in connection with said valve means at 
the Second of said positions in either direction to 
energize said motor, and means for compensat 
iing for differences in fluid displacement in said 
cylide on either side of said piston when the 

is of said cylinder are connected together. 
2. In an apparatus of the character described 

an eiongated cylinder, a piston in said cylinder, a 
pistor rod passing through one end of the cyl 
inder, a source of fiurid under pressure, and over 
flow ne&Yns and valve means, said valve means 
comprising a housing having radial ports therein, 
an opposite 2air of Said ports being connected 
respectively to the two ends of said cylinder, an 
other opposite pair of ports being connected re 
Spectively to said source of fluid under pressure 
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8 
and said overflow means, and a valve core in Said 
housing and capable of movement therein, and 
being so configured that upon movement in op 
posite directions, it will alternatively effect a con 
nection between the last mentioned opposite 
ports and different ones of the first mentioned 
opposite ports, Said valve core having a pair of 
separate passageways therethrough so disposed 
that upon movement of said core in either direc 
tion a connection will be effected between Said 
first mentioned Cpposite ports prior to the effect 
ing of the last mentioned connections, Said pas 
sageways having check valves therein of Opposite 
iland, and one of said passageways having a con 
necting passageway continuously in communica 
tion with said overflow port. 

3. In an apparatus of the character described 
an elongated cylinder, a piston in Said cylinder, 
a piston rod passing through one end of the cyl 
inder, a source of fluid under pressure, and over 

sy means and valve means, said valve means 
inprising a housing having radial ports therein, 
opposite pair of said ports being connected 

respectively to the two ends of said cylinder, an 
other opposite pair of ports being connected re 
spectively to said source of fluid under pressure 
and said Overflow means, and a valve Core in Said 

sing and capable of novcnent therein, and 
eing so configured that upon movement in Oppo 
ite directions, ii, will alternatively effect a con 
nection between the last mentioned opposite ports 
and different ches of the first mentioned opposite 
ports, said valve core having a pair of separate 
passageways therethrough so disposed that upon 
novement of said core in either direction a Con 
lection Wii be effected between said first men 
tioned opposite ports prior to the effecting of the 
last, mentioned connections, said passageways 
having check valves therein of opposite hand, 
ard One of said passageWays having a connecting 
passageway continuously in communication with 
said overflow port, said passageWays being of 
slatively small diameter whereby to control the 
rapidity of fiow of fluid between one end of said 
cylinder and the other. 

4. in an appalatus of the character described, 
an elongated cylinder, a piston in said cylinder, 
a piston rod passing through one end of the cyl 
inder, a source of fluid under pressure, and over 
flow means and valve means, said valve means 
comprising a housing having radial ports therein, 
an Cpposite pair of said ports being connected re 
Spectively to the two ends of said cylinder, an 
other opposite pair of ports baing connected re 
spectively to said source of fluid under pressure 
and said OWerfoW means, and a valve core in 
Said housing and capable of movement therein, 
and being so configured that upon movement in 
opposite directions, it will alternatively effect a 
connection between the last, mentioned opposite 
ports and different ones of the first mentioned 
opposite ports, said valve core having a pair of 
Saparate passageways therethrough so disposed 
that upon movement of said core in either direc 
tion a connection Will be effected between said 
first mentioned Opposite ports prior to the effect 
ing of the last mentioned connections, said pas 
sageways having check valves therein of opposite 
halld, a2nd One of Said passageways having a con 
necting passageway continuously in communica 
tion. With said overflow port, said passageways 
being of relatively small diameter whereby to 
Control the rapidity of fiOW of iulid between one 
end of said cylinder and the other, and a check 
Valved connection between said overflow and the 
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end of said cylinder reinote from said piston rod. 
5. In an apparatus of the character described 

an eiongated cylinder, a piston in said cylinder, 
a piston rod passing through one end of the cyl 
inder, a source of fluid under pressure, and Over 
flow means and valve Ileans, said valve means 
comprising a housing having radial ports therein, 
an opposite pair of said ports being connected 
respectively to the two ends of said cylinder, an 
other opposite pair of ports being connected re 
spectively to said source of fluid under pressure 
and said overflow means, and a valve core in said 
housing and capable of movement therein, and 
being So configured that upon movement in op 
posite directions, it will alternatively effect a con 
nection between the last mentioned opposite 
ports and different ones of the first mentioned 
Opposite ports, said Valve core having a pair of 
Separate passageways therethrough so disposed 
that upon movement of Said core in either direc. 
ion a connection Will be effected between said 

first, mentioned opposite ports prior to the effect 
ing of the last mentioned connections, said pas 
SageWays having check Valves therein of opposite 
hand, and One of said paSSageWays having a con 
necting passageway continuously in communica 
tion. With Said overflow port, said passageways 
being of relatively small diameter whereby to 
control the rapidity of fiow of fluid between one 
end of said cylinder and the other, and a check 
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valved connection between said overflow and the 
end of said cylinder remote from said piston rod, 
operating neans for said valve core, said source 
of fluid under pressure comprising a pump and a 
motor, and switch means for energizing said mo 
tO), Said Switch means arranged to be actuated 
by Said valve operating means upon movement 
to its final position in either direction. 

CHARLES H. REEDY. 
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