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To all whom it may COnCern:

~Be it known that I, Wirtiam T. Fox, of
Rochester in the countg of Monroe and State
of New York have invented certain new and
useful Impr ovements in Hydraulic Elevators,
of which the following is a Speclhcatlon

My invention relates to elevators in which
the effective cylinder area and the guantity of
water or the non-elastiec fluid is variable to
sult the load to be raised, and is shown as ap-
plied to an elevator constructed in a substan-
tially similar manuner to those described in
previous United States Patents to me, to wit:
No. 355,159, dated December 28, 1886 and
No. 369, 103 dated September 13, 1887 |

My mventlon has for its ObJer the auto-
matic adjustment of the power applied and
water used to the load, so that the elevator-
attendant shall, by the shifting of the hand-
ling-gear, (to a unlform extent and i1n a uni-

form manner,) apply a force which is varied

to COI'I'eSpOIld with demands upon the machine.

My invention consists in the parts and com-
binations hereinafter deserlbed and pointed
out in the claims.

In the accompanying drawmﬂ*s, I‘jﬂ'me 1 1is
a side view, partly in sectlon of an elevater
engine embodylng my invention. Fig. 2 is a
t0p view, partly in section, of the same. Fig.
3 18 a horizontal section thlough the eylmdeis
and a part of the pipes, also showing some of
the connections in perspective. Flg 4 1s a
view from the same side as Fig. 1, some of the
pipes being removed and some palts shown
in section. Fig. bisa cross-section on linex «,
Fig. 4. Fig. 6 is a section of valve 28, show-
ing the direction in which it opens. FIU 718
a vertical section, viewed from the side Oppo-
Kig. 8 is an
end cross section through v v, Fig. 1.” Figs. 9
and 10 are sections and end views, respect-
1vely, of the piston 12.

The main and auxiliary cylinders and the
hollow piston have been deseribed as to their
essential features in the patents before re-
ferred to, but will be briefly described herein.

1, Fig. 1, is the main eylinder, which con-
tains the auxiliary cylinder and the hollow
piston, which are shown in subsequent figures.

2 are the fixed pulleys; over which {he hoist-
ing-cable passes. | -

3 are the movable pulleys ‘suppor ted on
ﬂ‘l]ldeS 4.

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

5 is the water-inlet pipe,which is connected

top of the building. From the pipe 5 the
water passes to the valve 6, and when a heavy
load is beinglifted,also to the pipe 32 and valve
o993, 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 F Fig. 2) conducts the water to and from the
port o2 which opens into the main cylinder.
At present only the method of conduecting the
water to the eylinder 1 will be considered.
Within cylinder 1 is the auxiliary eylinder 48,
ts head formlng the piston of cylinder 1.

The interior of ¢ylinder 48 is shown in Fig.
3. Within it is the hollow piston 12, com-
municating by ports 13 with the watel -Space
of piston 48. The piston 12 is connected b
the tubular piston-rod to the cavity 10 in the
head of cylinder 1. The cavity 10 is distinet
from the inlet-port 52 of the main eylinder,

Fig. 3. The cavity 10communicates with the
exhaust-water tank by two routes, one through
pipe 14, valve 16, and pipes 15 and 25, and the
other thmunh the pipe 31, branehing from pipe
14, valve ‘)8 and pipes 29 and 25. The checlk-
valve 28 'tllews water to How to the eylinder
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 whieh it is shown
| partly in seection, its companion valve (shown
beside it in the plecedmo figures and in Fig.
5) being removed. Upona r%pmdle, 17, are lo-
cated t111 ee pistons, 18, 19, and 20. The pipes
14 and 15 open into the elde of the valve-cas-
ing, and the pipeld connectswith the exhanst-
pipe 25. 'The pistons 18 and 20 serve to pre-
vent leakage and to balance the valve, the pis-
ton 19 bemﬂ* the confrolling one. Awelﬂ‘hted
lever, 21, passes through a “slot in the spmdle
17, and a piston, 23, is attqehed to the lower
end of said spindle. Water isadmitted under

| the piston 23 by the pipe 24in a manner here.

which is situated above the gsection plane of
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to any source of supply, usnally a tank in the
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inafter explained. When the piston 19 isin
thepositionshown,the communicationbetween
the pipes 14 and 15 is cutb off, (vide Ilig. 4;)
but by raising the spindle 17, as indicated by
the opposition of the lever, as shown 1in dot-
ted lines in IM1g. 4, the piston 19 18 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) 1s attached tothe main valve at
a point where 1t will receive waterat thesame
pressure as that existing in the main eylinder
when the main valve 1is 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 1s operated at the same time as 1S
the main valve 6. The pistons-56 and 57 of
the small valve 44 are so located that when the
main valve 1s opened, asshown in Ifig. 1, com-
munication is established between plpGS 42
and 24, these pipesbeing connected to the mlve
44 at the rings mfuked 42 and 24 in Ifig.

58, Fig. 1, isan 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 18

to permit water of the same pressure as that |

in the main cylinder to be admitted to what
may be styled the ‘‘automatic’’ valves 16 and
33 whenever the main valve is opened to start
the elevator upward. If the pressure 1s great

~enough to raise the valve 16 or 33, or both, the
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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 1s
exhausted through the port 5S i1nto any con-
venient place, but, as shown in the drawings,
to the tank 26 through pipes 29 and 25,where-
upon the automatic valve or valves 16 and 33
close. -

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

seribed, because the rest of the machine in-

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 cylinder
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 eylinder 1.
The water will enter by pipe 7, I'igs. 1 and 2,
and will cause the eylinder 48 to advance, car-
rying with 1t the movable sheaves 3 3 and rais-
ingtheelevator. The water contained between

the moving eylinder 48 and the stationary pis-
ton 12 (mdc Fig. 3) 1s forced through the
check-valve 9 into the main ¢ylinder 1, because
its exit through the hollow pistod-rod 11 and
pipe 14 is prevented by the check-valve 25 and

384,436

the antomatic weighted valve 16, the last be-

~ing in the position shown In Iug 4, because

B

the pressure is not great enough to raise said
valve 16. The pressure on the main c¢ylinder
is thus one-half neutralized and only half of ifs
capacity is filled from the water-supply, the
other half being filled {rom the anxtliary eyl-

inder 48 tlnoun‘h valve 9, Fig. 3. When pis-
ton S of valve G 18 1n tne pos1L10n shown 1n the
dmmngq, Fig. 1, the flow 1s from the %11])1)]3;

pipe b thr urrh Lhe valve 6 and the pipe 7Tand
the port 52 mto the main cylinder; but the

75

said piston 8 having been raised to the limit of 80

its upward stroke, the flow-is reversed, and 1s
from port 52 through pipe 7 out at the bottom
of valve 6, and thence (vide Fig. §) upward to
and tlnoucrh pipes 29 and 25 to said taunk 26.
Now, the cylmdel 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. 1t 1s
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
Jatter may be connected directly to the tank

26; but for convenience in the arrangement

Shown I have connected check-valve 28 with
the other portion of pipe 29, which lecads

y 90

throngh pipe 20 to the tank 26. Suppose

now that a heavier load is fo be lifted, and
suppose, also, that the available water-press-
nre 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 accu-
mulating under the automatic valve 16, which
has been weighted to rise at, say, thirty-six
pounds. When that point 1s reached, there-
fore, the valve 16 rises, the pipe 14 is opened
through valve 16 to pipe 15, and the water be-
fore imprisoned within the cylinder 48 1S now
free to escapeinto the exhaust-pipe2d through
the pipes 14 and 15. (Vide Iigs. 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 watel in the main cylin-
der through the pipe 7 and valve 6, and with
this the automatic and check valves h‘we noth-
ing to do, their action only being eftective 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 deseribed. The valve 33 itself is
in structure like valve 16, as may be seen In
Fig. b, and therefore it needs no further de-
scription. Its upper port 1s connected to the
water-supply pipe 5 by the pipe 32, and its
lower port (vide Fig. 3) to the closed {ront end
of cylindel 48 through the pipe 36 and sliding
tube 37. BI&HC]JIIJU" from pipe 36 is a pipe,
39, leading to a check- valve, 40, which opens
111wa1d1y 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 ]

| The action of the check-valves 9 and 40 is
front of eylinder 48 to the interior of cylinder | entirely under the control of the auntomatic
1 and has a check-valve, 60, opening into the | valves 16 and 383, respectively—that is,whether %5
cylinder 1. | the former shall open or not upon the ascent
5 . The operation of the devices last described | of the elevator depends on the position of
1s as follows: 'When the area of the main cyl- | their respective control-valves,and said valves
Inder 18 sufficient to operate the elevator, as | might be connected mechanically without de-
in the case of a light or of a moderately-heavy | parting from my Invention, though such a 75
load, communication with the water-supply | connection is not necessary to its operation.
to pipe through pipes 32 aud 86 and valve 33| Dotted lines in Fig. 2 show the pipe 32 con-
(vide Fig. 3) is cutoff, for-the pressure of pipe | nected to the valve 6 in the same manner as
24 1s not sufficient to raise valve 33 so as_to | pipe 7, so that the water is shut off from pipe
connect thesupply-pipes 5 and 32 with pipe 30, | 32 whenever the elevator is stopped or de- So
and water from the exhaust-tank 26 is drawn scending. When so connected, the position
15 1nto the front of cylinder 48 through the check- | of valve 33 when valve 6 is opened fo allow
valve 40 and its connections just above de- | the cage to descend is immaterial,for no water
scribed. When the elevatoris descending, the | can enter it. When pipe 32 is connected as
water so drawn in escapes by the passage 59, [ shown in full lines, it is necessary to keep 8s
Figs. 3and 7, into the main eylinder 1, and | valve 33 shut upon the descent of the cage, as
2c thence back to the exhaust; but if a load too | water could otherwise pass through it, and
heavy to belifted by the main cylinder be put | through the front of cylinder 48 and passage
upon theelevator,then the accumulating press- | 59, and be wasted through the exhaust. In
ure,atter having raised valve 16, as before de- other words, the use of the auxiliary valve 44 90
scribed, will also raise valve 33, said valve 33 | to exhaust the water from pipe 24 on the de-
25 belng weighted, so as to be raised by a higher | scent is necessary when pipe 32 is connected
pressure than 1s valvel6. The rising of valve | as shown in the full lines, butis not necessary
33 allows the water from the Supply-pipe b to | when the connection is made as shown in dot-
pass through pipes 32 and 36 to the front of | ted lines; but it is advisable in any case to use 05
the cylinder 48, thereby assisting in raising | both the check-valve 46 and auxiliary valve
3o the load. On the descent the exhaust water | 44 to insure entire positiveness in the action
escapes; as In the previous instance, through | of the automatic valves 16 and 33. |
the passage 59 and valve 60 from the eylin- I claim—
~ der 48, 1. The combination of a main eylinder and r1oo0
It will be seen from the foregoing deserip- | an auxiliary eylinder having a piston therein
35 tlon that the auxiliary eylinder is used first as | which expels the water from said auxiliary
a resistance to the main cylinder 1; second, as | cylinder as the elevator rises, with pipes con-
a merely passive agent, and, third, as an as- ‘necting the auxiliary eylinder to the exhaust,
sistant to the main cylinder. Tt is further | and an automatic balanced valve, 16, compris- 105
apparent that different degrees of power may ing piston 19, so located upon the spindle 17
40 be obtained by the employment on the one | that it may close the passage between said
hand of the first and second uses of the auxili- | connecting-pipes 14 and 15, or may be moved
ary cylinder, or, on the other hand, of the sec- by said spindle to open said passage, and bal-
ond and third—that is to say, by the employ- | ancing-pistons 18 and 20 above and below rio
ment of either of the automatic valves 16 or piston 19, said valve being operated by press-.
45 33, the action of each being independent of ! ure from the mmain eylinder through the pipe
the other. It will likewise be seen that the 24, whereby the said valve is opened when a
tank 26 for containing exhaust-water is neces- predetermined pressure in the main eylinder
sary only in connection with the use of the | is exceeded. 115
tront end of the auxiliary cylinder 48 as an 2. In a hydraunlic elevator having a main
50 ald to the main cylinder when it is used for | and an auxiliary cylinder, the combination of
the purpose of keeping said front end always ! a set of pipes conneecting one end of the aux-
filled with water. The front end of cylinder iliary eylinder to the water-supply, an auto-
45 1s filled when the elevator is rising, and | matie valve operated by pressure from the 120
consequently no water is passing to the ex- | main cylinder and controlling the admission
55 haust, and for this reason the supply must be - of water from said water-supply, a branch
~drawn from a tank; but the back end of the pipe communicating with the exhaust-tank,
cylinder 48 is filled while water is escaping | having an inwardly-opening check-valve and
from the main cylinder;and its supply may be | connected to the first-named set of pipes at rzg
obtained by diverting some of the exhaust points between the auxiliary eylinder and the
60 water that would otherwise eseape. - [ automatic valve, and a passage leading from
As explained in the previous patents before | the aforesaid end of the auxiliary eylinder to
referred to, it is not essential to keep the front | the main cylinder, said passage being covered
end of cylinder 48 always filled with water, as | by a check-valve opening toward the main 130
the machine would be operative without so cylinder.
65 doing; but it is desirable so to do, as it is . In a hydraulic elevator having a main
thereby always ready for action without wait- | and an interior auxillary cylinder moving on
ing to fill empty pipes and passage.

a tixed piston secured to main cylinder, the



~ combination of aset of pipes connecting one
~end of the auxiliary cylinder to the
~supply,an automatic valve operated by press-
~ ure from the main eylinder and controlling
the admission of water from said water-sup-
~ply, a branch plpe Commumcatllw with the
- exhaust-tank, having an qurdly opening
alve and cmme(,ted to the first-named i
under the pressure of the main cg,lmdor to
- operate sald valve, and a valve connected to
the main control-valve, ftdnnttmrr water to. ..
said pipe when the v"blve is Gpened fo raise .
‘the elevator and exhausting ib from said pipe:.
| when the main valve i clo%ed, and a cheek-
valve located on said pipe between the main .
cylinder and the: valve last befme mentnoneﬂ
'S‘{ﬂ}’ih‘mll‘l,“} as demnbpd

o fCll@Clx
- .setof” ]_ﬂpes ab: pmnts between the: "iu\ﬂl&,l} |
cyhndel and the automatic valve, and a pas- .
. sage leading from the: aforesaid end: of the |
o eaum]lmy ey]mdm* to the main eylinder, sand
 passage being covered by a cheek-v: 1Ive open |
| Emﬂ’ toward the main eylinder. =

15

o

~antomatic valve controliing the water of the 3
 auxiliary eylinder, of a pipe admitting water |
~ under the pressure of the main 031111(1@1 to |

e -20: operate said valve, and a

| 4. Tn an elevator hm*nm,.a, main fmd
- auxiliary cylinder, the combination, with an

valve

the main ‘control- vmw admitting water to

_aterfg

d. .‘.Il |

connceeted to.
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| said pipe when the valve is opened to raise. .
the elevator, and: exh'mstmfr it from said pipe
when the: nnm. valve is closedj as: fmd for the
;plllpOSeSGLfﬁlth | 25
| In an: elwator h‘wmfr a main aud an.
| ;'mullms cylinder, the mmbmatlon withan
automatic valve controlling the watel of the = =
auxiliary cylinder, of @ pipe admitting water

30
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