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UNITED STATES

PATENT OFFICE.

WILLIAM T. FOX, OF ROCHESTER, NEW YORK, ASSIGNOR TO THE CRANE
ELEVATOR COMPANY, OF CHICAGO, ILLINOIS.

HYDRAULIC ELEVATOR.

SPECIFICATION forming part of Letters Patent No. 384,436, dated June 12,1888,

Application filed December 9, 1887.

To all whom it may concern:

“-Be it known that I, Wirtiam T. Fox, of
Rochester, in the county of Monroe and State
of New York, have invented certain new and
useful Improvements in Hydraulic Elevators,
of which the following is a specification.

My invention relates to elevators in which
the effective cylinder area and the quantity of
water or the non-elastic fluid is variable to
suit the load to be raised, and is shown as ap-
plied to an elevator constructed in a snbstan-
tially similar manner to those described in
previous United States Patents to me, to wit:
No. 355,159, dated December 28, 1886, and
No. 869,703, dated September 13, 1887,

My invention has for its object the auto-
matie adjustment of the power applied and
water used to the load, so that the. elevator-
attendani shall, by the shifting of the hand-
ling-gear, (to a uniform extent and in a uni-

form manner,) apply a force which is varied

tocorrespond with demands upon the machine.

My invention counsists in the parts and com-
binations hereinafter described, and pointed
ouf in the claims. - :

-In the accompanying drawings, Figure 1 is
a side view, partly in seetion, of an elevator-
engine embodying my invention. Fig. 2 is a
top view, partly in section, of the same. Fig.
3 is a horizontal section through the cylinders
and a part of the pipes, also showing some of
the connections in perspective. Fig. 4 is a
view from the same side as Fig. 1, some of the
pipes being removed and some parts shown
insection. TFig. bisa cross-section on linex z,
Fig. 4. TFig. 6 is a section of valve 28, show-
ing the direction in which it opens. Fig. 7is
a vertical section, viewed from the side oppo-
site to the one shown in Fig. 1. Tig. §isan
end cross section throngh v v, Fig. 1.” Figs. 9
and 10 are sections and end views, respect-
ively, of the piston 12.

The main and auxiliary cylinders and the

~ hollow piston have been deseribed as to their
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50

essential features in the patents before re-
ferred to, but will be briefly described herein.
1, Fig. 1, is the main cylinder, which con-
tains the auxiliary cylinder and the hollow
piston, which are shown in subsequent figures.
2 are the fixed pulleys, over which the hoist-
ing-cable passes. : :

Serial No. 257,411, (No model.)

3 are the movable pulleys supported on
guides 4.

The arrangement of the cable on the pulleys
and its attachment to the elevator do not differ
from that in common use.

5 1s the water-inlet pipe,which is connected
to any source of supply, usually a tank in the
top of the building. From the pipe 5 the
water passes to the valve 6, and when a heavy
loadis beinglifted,also to the pipe 32 and valve
33, in a manner hereinafter explained. The
valve 6 serves to regulate the passage of the
water through pipe 7 by means of the piston
8 and the balancing-piston 51. The pipe 7
(see Fig. 2) conducts the water to and from the
port 52, which opens into the main cylinder.
At present only the method of conducting the
water to the cylinder 1 will be considered.
Within cylinder 1 is the auxiliary eylinder 48,
ts head forming the piston of cylinder 1.

The interior of cylinder 48 is shown in Fig.
3. Within it is the hollow piston 12, com-
municating by ports 13 with the water-space
of piston 48. The piston 12 is connected by
the tubular piston-rod to the eavity 10 in the
head of cylinder 1. The cavity 10 is distinet
from the inlet-port 52 of the main eylinder,
which is situated above the section plane of
Fig. 3. The cavity 10communicates with the
exhauvst-water tank by two routes, one through
pipe 14, valve 16, and pipes 15 and 25, and the
otherthrough thepipe 81, branching from pipe
14, valve 28, and pipes 29and 25. The check-
valve 28 allows water to flow to the cylinder
48, as indicated by the arrow, but not to re-
turn, The pipe 14 leads to the valve marked
16. The structure of this valve will be seen
by reference to Fig. 4, in which it is shown
partly in section, its companion valve (shown
beside it in the preceding figures and in Fig.
5)being removed. Upona spindle, 17, are lo-
cated three pistons, 18, 19, and 20. ~ The pipes
14 and 15 open into the side of the valve-cas-
ing, and the pipel5 connectswith the exhaust-
pipe 25. The pistons 18 and 20 serve to pre-
vent leakage and to balance the valve, the pis-
ton 19 being the controlling one. A weighted
lever, 21, passes through a slot in the spindle
17, and a piston, 23, is attached to the lower
end of said spindle. Water isadmitted under
the piston 23 by the pipe 24in a manner here-
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secribed, because the rest of the machine in-

thepositionshown,the communicationbetween
the pipes 14 and 15 is cut off, (vide Fig. 4;) |
but by raising the spindle 17, as indicated by
the opposition of the lever, as shown in dot-
ted lines in Fig. 4, the piston 19 is raised
above the pipe 14 and a flow may take place
from one pipe to the other. Water is sup-
plied to the pipe 24 through the check-valve
46, pipe 42, and valve 44.

It is apparent that the check-valve 46 (vide
Figs. 2 and 4) is attached to the main valve at
a point where it will receive waterat thesame
pressure as that existing in the main eylinder
when the main valve is opened for starting.
This will be seen by reference to the section
of the main valve in Fig. 1. By reference to
the same figure it will be seen that the small
valve 44 is operated at the same time as is
the main valve 6. The pistons-56 and 57 of
the small valve 44 are so located that when the
main valve is opened, asshown in Fig. 1, com-
munication is established between pipes 42
and 24, these pipesbeing connected to the valve
44 at the rings marked 42 and 24 in TFig. 1.
58, Fig. 1, is an exhaust-port, which is putinto
communication with pipe 24 when the main
valve 6 is raised and closed. Piston 57 of
valve 44 rises as valve 6 rises, they having, as
before explained, corresponding actions. The
function of these connections and valves is
to permit water of the same pressure as that
in the main eylinder to be admitted to what
may be styled the ‘‘antomatic’’ valves 16and
33 whenever the main valve is opened to start
the elevator upward. If the pressure isgreat

inafter explained. When the piston 19 is in ]
|

check-valve 46 keeps them raised by prevent-
ing any return of the water; but when the
main valve is closed the water in pipe 24 is
exhausted through the port 58 into any con-
venient place, but, as shown in the drawings,
to the tank 26 through pipes 29 and 25, where-
upon the antomatic valve or valves 16 and 33
close.

It will facilitate the understdnding of the
whole machine to explain the eperation of so
much of the machine as has already been de-

volves an application of the operative princi-
ples which govern that part under considera-
tion.

Suppose that a light load is to be taken on
the elevator, that the pipes and the eylinder
48 are filled with water to the exclusion of air,
that the position of the valves areasshown in
Figs. 1, 2, and 3, and that the area of the pis-
ton 12 is one-half that of the main cylinder 1.
The water will enter by pipe 7, Figs. 1 and 2,
and will cause the cylinder 48 to advance, car-
rying with it the movable sheaves 3 3 and rais-
ingtheelevator. The water contained between
the moving cylinder 48 and thestationary pis-
ton 12 (vide Fig. 3) is forced through the
check-valve 9 intothe main cylinder 1,because
its exit through the hollow pistod-rod 11 and

pipe 14 is prevented by the check-valve 28 and

384,436

the automatic weighted valve 16, the last be-
ing in the position shown in Fig. 4, because
the pressure is not great enough to raise said
valve 16. The pressure on the main eylinder
is thus one-half neutralized and only half of ifs
capacity is filled from the water-supply, the
other half being filled {from the anxiliary eyl-
inder 48 through valve 9, Fig. 3. When pis-
ton Sof valve 6 is in the position shown in the
drawings, Fig. 1, the flow is from the supply-
pipe b through the valve 6 and the pipe 7and
the port 52 1nto the main cylinder; but the
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said piston 8 having been raised to thelimit of 8o

its upward stroke, the flow-is reversed, and is
from port 52 through pipe 7 out at the bottom
of valve 6, and thence (vide Fig. 8) upward to
and through pipes 29 and 25 to said tauk 26.
Now, the eylinder 48 begins to travel from the
piston-head 12, a portion of the exhaust-water
which is being discharged through the bottom
of valve 6 being (in the arrangement shown)
drawn back through pipe 29 and check-valve
28 to refill the auxiliary eylinder 48. Tt is,
however, apparent that, instead of diverting a
portion of the exhaust-water coming from the
bottom of valve 6 to the check-valve 28, the
latter may be eonnected directly to the tank
26; but for convenience in the arrangement
shown I have connected check-valve 48 with
the other portion of pipe 29, which leads
throngh pipe 256 to the tank 26. Suppose
now that a heavier load is to be lifted, and
suppose, also, that the available water-press-
ure is forty pounds per square inch. On ad-
mitting water through the main valve the
pressure approaches forty pounds without
starting the load. The same pressureis acca-
mulating under the automatic valve 16, which
has been weighted to rise at, say, thirty-six
pounds. When that point is reached, there-
fore, the valve 16 rises, the pipe 14 is opened
through valve 16 to pipe 15, and fthe water be-
fore imprisoned within the cylinder 48 is now
free to escapeinto the exhaunst-pipe25 through
the pipes 14 and 15. (Vide Figs. 3 and 4.)
The whole area of the main cylinder is thus
available for raising the load. In thearrange-
ment shown the descent is regulated wholly
by the escape of the water in the main eylin-
der through the pipe 7 and valve 6, and with
this the automatic and check valves havenoth-
ing to do, their action only being effective on
the ascent.

To provide a third degree of power (or a
second addition) is the object of the second
automatic valve, 33,and its connections,which
will now be described. The valve 33 itself is
in structure like valve 16, as may be seen in
Fig. 5, and therefore it needs no farther de-
scription. Its upper port is connected to the
water-supply pipe 5 by the pipe 32, and its
lower port (vide Iig. 3) tothe closed front end
of cylinder 48 through the pipe 36 and sliding
tube 37. Branching from pipe 36 is a pipe,
39, leading to a check-valve, 40, which opens
inwardly toward the cylinder 48, and is con-
nected to the exhaust through pipes 41 and 29.
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A passage, 59, Figs. 3 and 7, leads from the
front of ecylinder 48 to the interior of cylinder
1 and has a check-valve, 60, opening into the
cylinder 1.

The operation of the devices last described
is as follows: 'When the area of the main cyl-
inder is sufficient to operate the elevator, as
in the case of a light or of a moderately-heavy
load, communication with the water-supply
pipe through pipes 32 and 36 and valve 33
(vide Fig. 3) is cut off, forthe pressure of pipe
24 is not sufficient to raise valve 33 so as to
connect thesupply-pipes 5 and 82 with pipe 36,
and water from the exhaust-tank 26 is drawn
into the front of cylinder 48 through the check-
valve 40 and its connections just above de-
seribed. When the elevatoris descending, the
water so drawn in eseapes by the passage 59,
Figs. 8and 7, into the main eylinder 1, and
thence back to the exhaust; but if a load too
heavy to be lifted by the main eylinder be put
upon theelevator,then the auccumulating press-
ure,after having raised valve 16, as before de-
seribed, will also raise valve 83, said valve 33
being weighted, so as to be raised by a higher
pressure than is valvel6. The rising of valve
33 allows the water from the supply-pipe 5 to
pass through pipes 32 and 36 to the front of
the cylinder 48, thereby assisting in raising
the load. On the descent the exhaust water
escapes, as in the previous instance, through
the passage 59 and valve 60 from the eylin-
der 48.

It will be seen from the foregoing deserip-
tion that the auxiliary cylinder is used first as
a resistance to the main cylinder 1; second, as
a merely passive agent, and, third, as an as-
sistant to the main cylinder. 1t is farther
apparent that different degrees of power may
be obtained by the employment on the one
hand of the first and second uses of the anxili-
ary cylinder, or, on the other hand, of the sec-
ond and third—that is to say, by the employ-
ment of either of the automatic valves 16 or
33, the action of each being independent of
the other. It will likewise be seen that the
tank 26 for containing exhaust-water is neces-
sary only in connection with the use of the
front end of the auxiliary eylinder 48 as an
aid to the main cylinder when it is used for
the purpose of keeping said front end always
filled with water. The front end of cylinder
48 is filled when the elevator is rising, and
consequently no water is passing to the ex-
haust, and for this reason the supply must be

_drawn from a tank; but the back end of the

60
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eylinder 48 is filled while water is escaping
from the main cylinder; and its supply may be
obtained by diverting some of the exhanst
water that would otherwise eseape.

As explained in the previous patents before
referred to, it is not essential to keep the front
end of eylinder 48 always filled with water, as
the machine wouid be operative without so
doing; but it is desirable so to do, as it is
thereby always ready for action withont waig-
ing to 1ill empty pipes and passage.

3

The action ef the check-valves 9 and 40 is
entirely under the control of the automatic
valves 16 and 33, respectively—that is, whether
the former shall open or not upon the ascent
of the elevator depends on the position of
their respective control-valves,and said valves
might be connected mechanically without de-
parting from my invention, though such a
connection is not necessary to its operation.

Dotted lines in Fig. 2 show the pipe 32 con-
nected to the valve 6 in the same manner as
pipe 7, so that the water is shut off from pipe
32 whenever the elevator is stopped or de-
scending. When so connected, the position
of valve 33 when valve 6 is opened to allow
the cage to descend is immaterial, for no water
can enter it. When pipe 32 is connected as
shown in full lines, it is necessary to keep
valve 33 shut upon the descent of the cage, as
water could otherwise pass through it, and
through the front of cylinder 48 and passage
59, and Dbe wasted through the exhaust. In
other words, the use of the auxiliary valve 44
to exhaust the water from pipe 24 on the de-
scent is necessary when pipe 82 is connected
as shown in the full lines, but is not necessary
when the connection is made as shown in dot-
ted lines; butit is advisable in any case to use
both the check-valve 46 and auxiliary valve
44 to insure entire positiveness in the action
of the automatic valves 16 and 33.

I claim—

1. The combination of a main cylinder and
an auxiliary eylinder having a piston therein
which expels the water from said auxiliary
eylinder as the elevator rises, with pipes con-
necting the auxiliary eylinder to the exhaust,
and an automaticbalanced valve, 16, compris-
ing piston 19, so located upon the spindle 17
that it may close the passage between said
connecting-pipes 14 and 15, or may be moved
by said spindle to open said passage, and bal-
ancing-pistons 18 and 20 above and below
piston 19, said valve being operated by press-
ure from the main eylinder through the pipe
24, whereby thé said valve is opened when a
predetermined pressure in the main cylinder
is exceeded.

2. In a hydraulic elevator having a main
and an auxiliary cylinder, the combination of
a seb of pipes connecting one end of the aux-
iliary eylinder to the water-supply, an auto-
matic valve operated by pressare from the
main cylinder and controlling the admission
of water from said water-supply, a branch
pipe communicating with the exhaust-tank,
having an inwardly-opening check-valve and
connected to the first-named seb of pipes ab
points between the auxiliary eylinder and the
automatic valve, and a passage leading from
the aforesaid end of the auxiliary cylinder to
the main cylinder, said passage being covered
by a check-valve opening toward the main
eylinder.

3. In a hydraulic elevator having a main
and an interior aunxiliary cylinder moving on
a fixed piston secured to main cylinder, the
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combination of aset of pipes connecting one
end of the auxiliary ecylinder to the water-
supply, an autematic valve operated by press-
ure from the main ceylinder and eontrolling
the admission of :water from said water-sup-
ply, a branch pipe communicating with the
exhaust-tank, having an inwardly-opening
cheek-valve and connected to the first-nanmed
set of pipes at points between the auxiliary
cylinder and the automatie valve, and.a pas-
sage leading from the aforesaid end of the
auxiliary eylinder to the main eylinder, said
passage being covered by a check-valve open:
ing toward the main eylinder.

4. 'Ti ‘an elevator ‘having: a main . and
auxiliary eylinder, the combination, with

an
an

automatic valve controliing'the water of the
auxiliary cylinder, of a pipe admitting water
under the pressure of the main eylinder to
operate said valve, and a valve connccted: to
the mdin control-valve, ‘admitting water to

said pipe when the valve is opened to raise
the elevator, and exhausting it from said pipe
when the main valve is closed, as and for the
purpose set forth.

5. In an elevator having a main and an
auxiliary eylinder, the combination, with an
automatie valve controlling the water of the
auxiliary cylinder, of a pipe admitting water
under the pressure of the main cylinder to
operate said valve,and avalve conneeted to
the : main: control-valve, admitting - water to
said pipe when the valve is opened to raise
the elevator and exhausting it from said pipe
when. the main valve is:closed, and a cheek:
valve located on said pipe: between the main
cylinder and the valve last before mentioned,
substantially as described,.

WILLIAM T. FOX.

Witnesses:

W.: R. VOSBURGH,
G. R. ApaMs.
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