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UNITED STATES PATENT OFFICE. 
JOSEPH REICHMANN, OF CHICAGO, ILLINOIS. 

HYDRAULic ELEVATOR. 
SPECIFICATION forming part of Letters Patent No. 522,030, dated June 26, 1894. 

Application filed February 12, 1891, Serial No. 381,156 (No model.) 

To all, whom it may concern. 
- Be it known that I, JoSEPH REICHMANN, a 
citizen of the United States, residing at Chi 
cago, in the county of Cook and State of Illi 
nois, have invented a new and useful Im 
provement in Hydraulic Elevators, of which 
the following is a specification. 
My object is to provide improved means in 

a hydraulic elevator, for use when the flow of 
the liquid furnishing the power is controlled 
from a moving car or platform, whereby the 
controlling operation shall be rendered the 
more positive, and also automatic when re 
quired; and my object is, further, to provide 
mechanism which, when the main piston of 
the elevator-engine has been moved to a cer 
tain position, will operate the valve-device 
employed, to effect closure of the valve and 
thereby produce stoppage of the motion of 
the piston in desired position. 
My improved means for accomplishing the 

aforesaid objects may be advantageously ap 
plied to elevator-controlling valve-devices of 
various constructions; though the valve-de 
vice illustrated in the drawings and herein 
after described has been especially devised 
by me for application with my present im 
provement, but no claim is herein made for 
it, since it forms the subject of my separate 
application, divided from the present one, and 
filed on the 20th day of March, 1893, with the 
Serial No. 466,834. 
In the accompanying drawings, Figure lis 

a partly broken vertical sectional view of a 
valve device for use with my improved de 
vice. Fig. 2 is a section taken on the line 2 
of Fig. 1 and viewed in the direction of the 
arrow, presenting an end view, and Fig. 3 a. 
top plan view, of the same. Fig. 4 is an en 
larged broken sectional view showing a de 
tail-construction of a valve. Fig. 5 shows a 
horizontal hydraulic elevator-engine in side 
elevation with the valve-device attached and 
as provided with details of my improvement 
for automatically controlling the valves from 
the piston. Fig. 6 is a section taken on the 
line 6 of Fig. 5 and viewed in the direction 
of the arrow. Fig. 7 is an inside view of the 
rear cylinder-head of the elevator-engine with 
the valve-device attached thereto in opera 
tiveposition. Fig. 8 is an enlarged view show 
ing a longitudinal section of a compensating 

device forming an interposed part of a rod 
for connecting parts of the mechanism. 

Figs. 1, 2, 3 and 4 show the construction of 55 
a valve-device for use with my improved 
mechanism. 
A is the casing or shell of the valve-cham 

ber, having the induction and eduction open 
ings A" and A for the ingress and discharge 6o 
of the motive agent, and an opening A'at 
which to connect the chamber with the appa 
ratus to be driven. The chamber is subdi 
vided by partitions in which suitable open 
ings are formed for the admission of the mo- 65 
tive agent to, and to permit its expulsion 
through, the opening A*; and these openings 
are controlled by double-headed valves b' and 
b', the openings, which are provided in the 
horizontal portions of the partitions, afford- 7o 
ing seats for the said valves. The stems of 
the valves b' and b° pass through suitable 
stuffing-boxes and have on their lower ends 
flanges which enter the upper heads of the 
valves and are secured thereto by screw-caps. 75 
The valve-stems are pivotally connected at 
their upper ends with a lever b, toward one 
end thereof, the lever passing toward its op 
posite end through a forked or guiding stand 
ard d. 
The seats for the doubleheads of the valves 

b' and b° are provided with adjustable and 
detachable bushings A and A, respectively; 
and besides the guides and usual seats re 
ferred to, each valve-head, or valve-proper, is 85 
formed with an extension to enterits respect 
ive bushing when closed, which extension is 
made, by preference, cylindrical throughout 
a part of its length to fit the bushing closely 
all around, the remainder of the extension 9o 
being conical, tapering slightly toward its ex 
tremity. Thus, when a valve-head is raised 
from its seat the passage for the liquid re 
mains closed until the straight or cylindrical 
portion of the valve is entirely withdrawn, 95 
when there will be sufficient space between 
the valve-head and seat, or bushing, to per 
mit free passage of the liquid around the 
head or valve; but as the straight portion of 
the valve is withdrawn the flow of the liquid Ico 
will wear only the inner surface of the bush 
ing and the outer surface of the valve-head, 
which will also be the effect when the valve 
is fully open, as shown in Fig. 4. 
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The foregoing construction of the valve is 
particularly useful for operating a hydraulic 
elevator, since by means of the form of the 
heads, stopping and starting of the same may 
be rendered very gradual, which is essential 
to enable smooth and easy starts and land 
ings to be made. 
A lever a, is pivotally supported at its cen 

ter on the upper end of the standard d, be 
ing linked near one end, as shown in Fig. 1, 
to the adjacent end of the lever b, and from 
Opposite ends of the lever a extend in a well 
known manner cable-ends a' and a' to the 
elevator-car (not shown) in which the opera 
tor may control the valves b', b°, by a pulling 
force on one end of the cable, thereby per 
mitting the other end thereof to yield, and 
thus producing movement of the lever a from 
its normal horizontal position and with it 
that of the lever b. In this manner, depend 
ing on the direction of tipping the lever a, 
one or the other of the double-headed valves 
b' or b may be opened or closed at will, the 
connection of the lever b with the valve 
stems rendering one of the latter the fulcrum 
for the lever in raising the other in the man 
ner stated. 
To the lever b is attached, between the 

stems of the valves b' and b, a weight, b, 
which, should the cable a', a, break while 
the elevator is in operation, will serve to force 
the levers a, and l to their normal horizontal 
positions and thereby produce closure of the 
valves to stop the motion of the elevator. 
To the standard d, at one side thereof, is 

fulcrumed a lever c having, near its upper 
pivoted end a transverse curved slot c' ex 
tending between two horns or projections c' 
and c projecting at oppositesides of the 
Standard below the lever as and the oscil 
latory motion of the pendent lever c is lim 
ited by a fixed stud, c, passing through the 
curved slot from the standard. The extent 
of pendular motion of the lever c is sufficient 
to allow the valvesb' and b° to be fully opened 
and closed by the operator on the car with 
out thereby tipping the lever a far enough in 
either direction to bring it into contact with 
the horn-projections or tappets on the lever c. 
C (Fig. 5) denotes a known form (as to its 

general construction) of horizontal elevator 
engines, comprising a cylinder on a suitable 
Supporting-frame and provided at its oppo 
site ends, one of which is open, with heads B 
and B and containing a piston B, the rod i 
of which extends through the open head B' 
and is operatively connected with the sheave 
mechanism about which the cable is wound, 
to drive the sheaves by its reciprocating move 
ments, all in a manner well-known and there 
fore not requiring detailed explanation. I 
connect the shell A with the engine C prefer 
ably by direct attachment thereof to the head 
B, though an additional valve may be applied 
and operated by the piston to limit its stroke. 
On the head B'is supported, in suitable bear 
ings h, a horizontal rock-shaft g', from op 
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posite ends of which are suspended, respect 
ively, a lever g, carrying a weight, g, and a 
leverg'; and arod, e, connects the lever c and 
g together, as shown, the rod being rendered 
extensible and contractible, to a limited de 
gree, by an interposed yielding section com: 
prising a cylindrical shell S inclosing a spiral. 
springs' through which one section of the 
rode passes, terminating in a movable washer 
s', between which and an end of the wheels 
the spring is confined, the opposite end of 
the shell having the other severed section of 
the rode rigidly fastened to it. Thus a pull 

75 

ing strain on the rode will cause compression 
in one direction of the confined springs' and 
thereby permit extension of the rode, and 
force contrarily applied to the rod will com 
press the spring in the opposite direction and 
produce shortening of the rod, the tension of 
the springs' being such that it will maintain 
its normal condition when the rod, while in 
motion, as hereinafter described, meets with 
no obstruction. The weight g on the lever 
g' serves to return the latter by gravity to its 
normal perpendicular position when released 
after being moved there from, and cause it to 
carry its connections with it to their normal 
positions. 
To the piston-rod i are secured collars, i. 

and *, in a manner to render them adjustable 
to desired points longitudinally of the piston 
rod. On the said collars are provided lateral 
projections i and i' (see Figs. 5 and 6) which 
extend across the plane of the lever g’ and 
will, respectively, strike the latter in the back 
ward and forward movements of the piston 
and carry the lever from its normal perpen 
dicular position, thereby producing, in the 
manner hereinafter described, closure of the 
valves b' and band stopping the motion of 
the piston B°. If, however, the piston should 
continue to move after the valve-closure has 
been produced, the lever c will be stopped by 
the stud c' from advancing any farther than 
the slot c will permit; but because of the 
yielding connectione between the piston and 
valve - mechanism, further advancement of 
the piston will only compress the springs' 
without producing undue strain on the device 
or the operating cable. 

If desired, the construction could be such 
as to transmit the effect of movement of the 
lever c directly to the cable a'a, or to the le 
verb, to obtain the same result, as the lever 
a is not essential in some cases to the opera 
tion of the device. 
The operation is as follows: Liquid under 

pressure is admitted into the chamber A at 
A', and a pulling strain is exerted on the ca 
ble-end a', which will raise the levers a and 
b and with them the double-headed valve b' 
from its seats A. As the straight portions 
of the two valve-heads are withdrawn, gradual 
opening of the valve will be produced by the 
withdrawal of the tapering portions, thereby 
inducing a slow motion of the piston B, which 
may be increased to full speed by raising 
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the valve clear of its seats, or to the relative position represented in Fig. 4. The piston 
B (which is shown only by dotted lines, in 
Fig. 5) is thus moved toward the head B', 
but before it reaches the end of its stroke 
the projection i on the collar ' will strike 
the arm g’ in its path, which will thus be 
moved along with it as also the leverg with 
the rode and lever c. This will bring the 
horn-projection cup against the lever a, 
and carry the latter to its normal position 
and with it the lever b, thereby closing the 
Valve band stopping the motion of the pis 
ton. When the reverse motion is desired, 
pulling-strain is exerted on the cable-end a 
to open the valve band cause the liquid in 
the cylinder of the engine C to exhaust by 
way of the inlet A through the outlet A. 
The Weight of the platform or car will move 
the piston back and thereby release the le 
ver-arm g', which will, under the weight on 
the leverg, swing back to its normal position 
carrying with it its connections, whereby the 
device controlled by the cable will be inde 
pendent, for operation, of the device con 
trolled by the piston. This will enable the 
Operator again freely to exercise control over 
the valves to raise or lower the car or plat 
form, as desired, to any point within the limit 
of the piston-stroke. When the piston has 
nearly reached the end of its return-stroke, 
the projection i on the collar i will strike 
the lever g', causing the latter to carry with 
it its companion-leverg and its connections. 
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This will bring the projection cup against 
the lever a and return the latter to its nor 
mal horizontal position and with it the lever 
b, thereby closing the valve b° and stopping 
the motion of the piston. 
By limiting the movement of the lever c 

through the medium of the stud c8 in its 
Curved slot c, it can not, at either of its ex 
treme positions, move the lever a beyond the 
normal or horizontal position of the latter. 
Hence if the piston, from any cause, should 
continue to move after the supply or dis 
charge passage in the valve-device is closed, 
it Would merely produce compression of the 
spring s' in the connecting-rod e. The ten 
Sion of the Spring is not affected by the move 
ment within the limits of the slot c, but will 
yield readily to the aforesaid continued mo 
tion of the piston thus without causing undue 
Strain. On the mechanism or on the cable. 
The operation described presupposes the 

entire combined mechanism to be in working 
Order; but if the controlling-cable a? a were 
to break, the operator in the car would loose 
Control over the valve, and, were no means. 

3 

provided to prevent, the piston Would be 6o 
moved to the end of its stroke. The Weight 
b° on the lever b will prevent this, however, 
since it will, obviously, by being thus re 
leased, force the parts to their relative nor 
mal positions illustrated, closing the valves 
and stopping the piston. 
Owing to the great length of cable required 

in high buildings to operate the valve-device, 
and to the friction thereof on the sheaves over which it passes, the pressure tending to 
force a double-headed valve to its seat, which 
is due to the difference in area represented 
between the upper and lower valves, may not 
be sufficient to render the valve-Operation 
positive under all conditions, but as the 
weight b8 may beincreased at will, the opera 
tion, may, accordingly, be rendered positive. 

I do not limit the application of the weight 
to the lever b, since the valves b' and b may 
be more directly weighted; and, obviously, a. 
spring or analogous means may be substi 
tuted for the weight b° to perform its func 
tion. 
My improved mechanism is shown in con 

junction with a horizontal hydraulic eleva 
tor-enginehaving one end of its cylinder open; 
but I do not limit it to such particular com 
bination. And even with such an engine the 
cylinder may be closed at both ends, since 
the described operation maybe effected from 
the cross-head D, or from any part directly 
connected with the piston. The engine may, 
moreover, be of the vertical variety. m 
What I claim as new, and desire to secure 

by Letters Patent, is- 1 
In combination with the described control 

ling valve of a hydraulic elevator, a weighted 
lever b connecting the valve-stems, a lever 
a linked to one end of the lever b and con 
trolled from the elevator-car, a lever clim 
ited as to its extent of motion and having. 
tappets c and candfulcrumed with relation 
to the lever a to adapt it to engage the same 
alternately at opposite sides of its fulcrumby 
the said tappets, a hydraulic engine contain 
ing a piston provided with projections on its 
rod, a rode connected at one end with the le 
wer c, and provided toward its opposite end 
with a weighted lever g, and a lever g' con 
nected therewith and extending into the path 
of the said projections, the whole being con 
structed and arranged to operate substan 
tially as described. 

JOSEPH REICHMANN. 
In presence of - 

J. W. DYRENFORTH, 
M.J. FROST. 
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