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"UNITED STATES

PATENT OFFICE.

JULIUS G. POHLE AND DAVID HILL, OF GEORGETOWY, COLORADO.

PNEUMATIC WATER-ELEVATOR.

| SPECIFICATION forming part of Letters Pgttent INo. 338,295, dated March 23,1886.'
Application filed February 19, 1885. Serial No. 156,386, (No model.)

To all whom it may concern: -
Be it known that we, JULIUS G. PonLE and
Davip HiLy, of Georgetown, in the county
of Clear Creek, and in the State of Colorado,
have invented certain new and useful Im-
provements in Pneumatic Water - Elevators;
and we do hereby declare that the following

1s a full, clear, and exact description thereof,

reference being had to the accompanying
drawings, in which-— h

Figure 1 shows a view in front elevation of
our pneumatic water - elevator; Fig. 2, a ver-

tical sectional view of the receiver or collect-

ing-chamber; Fig. 3, a horizontal section of
the same; Fig. 4, a detail view in side eleva-

- tion of the valve-operating mechanism with
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the pipes and valve; Fig. 5, a detail perspec-
tive view, from the opposite side, of the valve-
operating mechanism detached from the pipes;
Fig. 6, a detail vertical sectional view of the
valve in the compressed air-pipe, illustrating
the operation of the same.

Letters of like name and kind refer to like
parts in each of the figures. -

The object of our invention is toprovidean
improved pneumatic water - elevator; and to
this end it consists in the construetion, ar-
rangement, and combination of parts as here-
1natter specified. | |

In the drawings, A designates the receiver
or collecting-chamber, which,when the appa-
ratus is in use, is placed where the water to be
elevated will surround and have easy access
to 1t. It is designed to be submerged in the
water at any depth, while the mechanism for
operating the valve to admit and shut off the

compressed air or steam from the chamber, to

be bhereinafter described, can be placed atany
desired place or height entirely removed from
and out of reach of the water. Asshown in
the drawings, this receiving - chamber A is
preferably cylindrieal, though the shape is
not essential. It is made of metal strong
enough to stand the pressure of the air or
steam to be admitted toit. In its bottom are
several openings,« a, over which rests a valve,
A, of rubber, held in place by a bolt,a?, pass-

ing through its center into the chamber-bot-
tom. With this construction obviously water

1s iree to pass up into the chamber through
the holes a a, but cannot be forced out of the

chamber down through them on account of the |

valve resting over their upper ends. From
one side of the chamber, near its bottom, a
pipe, B, extends upward to the point or place
at which it is desired to discharge the elevated
wafter. In the upright portion of this pipe,
near its lower end, is a check-valve, B/, of the
ordinary and well - known form, adapted to
allow of the upward flow of water in the
pipe, while preventing any downward flow or
return of the same into the chamber. From
the top of the receiver a pipe, B? extends up-
ward, and 1s connected with a source of sup-
ply of steam or air under pressure. Situnated

1n this pipe, or the connections by which it is

connected with the source of compressed air
or steam, is a valve, C, preferably of the ro-
tary form, as shown. As indicated hereinbe-
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fore, this valveis to be placed above and out of 70

reach of the water to be elevated. At one side,
near1ts bottom, the valve-casing C' is provided
with a series of openings, ¢ ¢, forming exhaust-
ports. Atitstopand bottom the valve-chesthas
ports Dand D', communicating with the pipe
from the source of supply, and with the pipe

to the chamber A, respectively. An opening

or passage, L, 1s made diametrically through
the body of the valve. In one side of the
valve-bodyis a recess, I, ocecupying about one-
third of the peripheral surface of the body.
This recess does not extend inward to the cen-
tral passage, E, through the valve-body. On
the valve-stem is fixed a crank-arm, @&, pro-
vided with a longitudinal slot, G’. This arm
is 8o fixed upon the stem that as it isswung out
to one side the diametrical passage E through
the valve-body will be brought into line with
and will establish communication between the
ports D I, and as it is swung to the opposite
side the recess I' will be brought into coinci-
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dence with the port D’ and the exhaust-open- |

ings ¢ ¢ at thesame time. With this construe-
tion, when the partsarein the former position
the compressed air or steam is admitted to the
pipe connected with the receiving-chamber A,
and when the parts are in the latter position
the steam or air from the source of suppl y is
cut off and the exhaust-openings are, through

935

the recess ¥, in communication with the pipe 100

extending to the receiving or.collecting cham-
ber A, so that the air in such chamber and
pipe can escape readily out through the ex-
haust-openings ¢ ¢, for the purpose to be herein-
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is fastened the crank-disk K.

after set forth. Extending outward from pipe
B?, below valve C,isan arm, H. Upon this
is supported a frame, H', rectangularin shape.
A loop orlug, i, onthe frame, having a screw-
threaded opening, is secrewed upon the end of
arm I, as shown in the drawings. Intheup-
per portion of the frame is journaled a horl-

zontal shaft, I, extending in a directionat right

angles to the valve-spindle in a plane below
the same. TUpon one end of this shaft is fixed
the balance-wheel K, and upon the outer end
One of the
ends of the shaft is journaled in a box on the
side of the frame-upright, while the other Is
journaled in a box on an arm, IT% extending
downward from the top of the frame at some
distance from but parallel with the other up-
right side of the iframe.

Two horizontal bars, H* H?, attached at one
end to the frame-side in which the end of the
shaft I is journaled, and at the other to arm
H?2, form a frame in which is journaled a coun-
ter-shaft, I, below and atright angles to shaft
I. The crank-disk X’ on the latter shaft 1s

situated just outside of the arm H*and between :

it and the frame side.
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“the nut is serewed uyp.
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“serew-threaded to receive the nut m'.

Upon the shaft I, is a crank-arm, 1/, pref-
erably provided with two or more holes, ¢/,
for the reception of the removable crank-pin
M, so that the amount of throw or movement
of the pin can be adjusted as desired. This
pin is formed with the reduced portion m,
adapted to passthrough one of the holes {, and
A col-
lar, m?*, is also formed on the pin to come in
contact with the outerside of the c¢rank when
This pin engages and
plays in the slot G"inthecrank G on the valve-
stem as the shaft Lirevolves, soas toswing the
crank and turn the valve-stem first 1n one di-
rection and then in the other. ‘The shatt L 1s
driven from shaft I by the worm-gearing con-
sisting of the worm on shaft 1, and the wheel

N upon shaft L, having teeth meshing with

the worm. With this construetion the shaift
T must revolve a number of times for each
revolution of shaft I.. With the worm-

~gear as shown in the drawings the former

" shaft must revolve twenty-eight times to cause |
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- engines.

the other torevolve once. The reason of this
construction will be set forth hereinafter.
Fastened to and upon the lower horizontal
portion and one of the upright sides of the
frame H’ is the cylinder O, having the valve-
chest O attached thereto, provided with the
ordinary form of slide-valve in use in steam-
This cylinder is at its upper end
provided with an extension orneck, o, through

which the piston-rad P works, and by which |

it is guided and steadied. Upon this neck 18
screwed the packing-cup o'
To the upper end of the piston-rod 18 piv-

- oted one end of the pitman R, which, at its

upper end, is pivoted upon the crank-pin &
on the crank-disk or pitman-wheel I,

The piston-rod isprovided with any desired
form of piston within the cylinder.

338,295

Connected with the inlet-opening of the
valve-chest is the small pipe S, communicat-

ing with the pipe from the source of supply of 70

steam or compressed air at a point above the

valve C. This small pipe is provided with a
stop-cock or valve, T, to shut off or regulate
the amount of the steam or air passing from
the main pipe to the valve-chest O'.

The valve in the chest is operated to admit
the steam or air and shuf it off from the cyl-
inder at the proper times by the eccentric U
on shaft I, the eccentric-rod «, of ordinary con-

struction, and the valve-stem’, pivotally con-

nected with the eccentric-rod. With this con-
struetion, if steam or air be admitted to the
valve-chest through the small pipe, the pit-
man R will be driven continuously, so as o
rotate the crank-disk and shatt I.

Instead of the form of motor shown and de-
scribed forrotating this ecrank,any other of the
well-known forms of motors adapted to be op-
erated by steam or compressed air can obvi-
ously be used without departure from the
spirit of our invention.

As a connection between the two shalts, we
prefer the worin-gearing shown and described;
but any other form of gearing can of course be
used, as desired, for the same purpose. What-
ever the form of gearing used, it should be so
constructed and proportioned that the main
shaft should make a number of revolutions in
causing one rotation of the counter-shaft.

If desired, instead of being supported en-
tirely npon the arm from the pipe, the frame
carrying the valve-operating mechanism can
be attached to any suitable support by bolt-
Ing or otherwise. |

The operation of our apparatus is as follows:
The receiving or collecting chamber A belng
submerged in the water to be elevated, and the
pipes and frame for the valve-gearing belng

suitably fixed or supported, so that said gear-

ing and the motor driving it shall be above or
out of reach of the water, the main supply-
pipe is connected with a source of supply of
compressed air or steam. Asthe chamber or
tank A is submerged, the surrounding water
will raise the valve A/, and, rushing in through
openings « a,will ill the chamber.
filling is going on the valve Cis turned so that
the recess in its body forms .a communication
between the pipe leading to the top of the tank
and the exhaust opening or openings ¢ in the
valve-casing.
by the 1nflux of the water then can escape
readily through such opening or openings. If,
now, the valve or stop-cock i1n the small pipe
leading {from the air-supply pipe to the valve-
chest of the motor be opened, sald motor will

‘be put in action to drive the shaft I continu-

ously, as set forth herveinbefore. T'hrough the
connecting-gearing shaft Liis driven from this
shait.
tate, the pin on the crank, engaging the slot
in the crank on the valve-stem, swings it, so
as to rotate the valve. ™The valve-body is thus

turned, so as to cut oif the connection between

"The air forced out of the tank

As shaft I and the crank thereon ro-
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the exhaust-openings and the pipe to the re-
celver, and bring the passage K into line with
the upper and lower ports, D D', in the valve-
casing, thus establishing communication be-
tween the supply-pipe and the receiver. The
compressed air or steam then rushes down into
the chamber and forces the water out of it up
the discharge-pipe B, as that is the only way
by which the water can escape, the valve A’
preventing its flowing out through openings a
¢ in the chamber-bottom. As the shaft I is
only rotated once for twenty-eight rotations
of the shaft I, the valve is operated slowly
enough to allow sufficient air or steam to
enter the chamber to force all or the greater
portion ofthe water therein out through pipe B.
By the continued rotation-of shaft I the valve
1s then rotated back again to shut off connec-
tion between the ports D D’ and establish
communication again, as before, between port
D’ and the openings ¢ c. The pressure in the
chamber being then relieved by the escape of
the confined air up and out through such

‘openings, the water in which the chamber is

submerzed will rush in and fill the latter
again. “The water which may be in pipe B
nhen the pressure in the chamber is relieved
1s prevented from flowing back by the check-
valve B'. The communication between port
D" and the openings ¢ is kept up long enough
to allow the chamber A to become filled or

nearly filled by the water. DBy the continued

rotation of shaft L and the pin on its crank
engaging the slot 1n the valve-crank the valve
is then rotated to cut off this communication

between port )’ and openings ¢ ¢, and bring

the passage E into line with ports D and D’
agaln.

Our valve-operating mechanism being oper-
ated directly by the compressed air or steam
used in elevating the water will be driven
more quickly or slowly, according as the press-
ure 18 greater or less. The advantage of this
is that where the pressure is greater ashorter

time 1s necessary for the discharge of the wa-.

ter from the tank. As the valve mechanism
is not, as heretofore, operated by the rise and
fall of the water in the tank, and the conse-
quent raising and lowering of a float therein,
it can be placed in any convenient position
and location, not only out of reach of the wa-
ter, but where it can be seen and easily and
readily got at for c¢leaning, oiling, or regulat-
ing. Where, as heretofore, the valve mechan-
iISm was elbhe]. wholly or pa,rtly submerged in
the water, it became rapidly foul and clogged
GSpeCIELHV where the elevator was used in
mines or tunnels. In our elevator the only
movable portions touched Ly or subjected to
the action of the water are the valve at the
bottom of the receiving - chamber and the
check-valve in the discharge-pipe, neither of
which 1s liable to become clogged or injured
by the water, however foul and dirty 113 may
be.

We do not claim as ourinventiona m0t01 for
actuating the valve to cut off or admit the

| compressed air or steam to the collecting or
receiving tank driven by compressed air from |
withinsuchtank. Ourvalve- -actuating motor, 70
as set forth in the claims, is driven by the air

or steam taken directly from the supply-pipe
itself before it reaches the receiving tank or
chamber, and so before the air or steam has
come into contact with the water in the tank, 754
which,where the apparatus is used for dis-
charginﬂ* water from mines and the like, 18 ex-
ceedingly foul. |

- Having thus described our invention, what
we (L]ELIIII 18— - 80

1. Ina water- elevatm in combination with
the pipefor supplying compressed air or steam
to the receiving and. collecting chamber, the
valve in the pipefor regulating the admission .
of the air or steam to the chamber, and a mo- 33
tor operated and driven by air orsteam taken
from the supply-pipe above such valve, sub-
stantially as and for the purpose deseribed.

2. In a pneumatic water-elevator, In com-
bination with the supply-pipe and the valve gc
adapted to admit eompressed air to the col-
lecting taulk or chamber and to allow the es-
cape ot air therefrom, the pipe connected with
the supply-pipe %bove such valve, the motor
adapted to be operated and driven by the air gt
taken from the supply-pipe by such connect-
ing-pipe, and mechanism, substantially as de-
scribed, driven by the motor and adapted to
oper ate the valve, substantially as and for the _
purpose described. 100

3. In a water-elevator, in combination with
the collecting or reeceiving tank, the pipe for
conveyling compressed air or steam thereto,
the three-way cock or valvein the pipe, a mo-
tor continuously driven by compressed air or 105
steam taken from the supply-pipe above the
valve, and connecting means or gearing, sub-
stantially as desecribed, whereby the valve 1s
intermittingly operated from the motor, all
substantially as and for the purpose described. 110

4, In a water-elevator, in combination with
the pipe from the source of supply of com-
pressed air or steam, and the pipe connected
with the collecting tank or chamber, the ro-

| tary valve between the pipes adapted to al- 115

ternately establish communication between

the two pipes and between the pipe to the

tank-and an exhaust-opening, the slotted crank

on the valve-stem, the rotating shatt, thecrank

thereon, the pin on the crank, engaging the 120

slot in the valve- crank, a motor driven by the

compressed alr or s,team from the source of

supply, and eonnecting gearing between the

motor and crank-shaft, substantially as and

for the purpose described. 125
5. In a pneumatic water - elevator, the ro-

tary valve for admitting the compressed ailr

or steam to the collecting-tank and for shut-

ting off the sameand allowing the air or steam

in the tank to escape, the slotted crank on the 130

valve-stem, the shaft, the crank on the shaft,

the pin on ‘the cranl:engaging the slot in the

valve-crank, the worm-wheel on the shatt, the

| shaft provided with a worm meshing with the
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- T ;Sllpply, and conuecbmw means subqtmtnﬂy on the Shaft- -the- counter - shaft the worm- ... .
oo as.described, between the motor and the worm- { wheel and the crank thereon, the crank- pm,' EEREEEEE
... 5 shaft, as and for the purpose set forth. - ! and the slotted crank ontherotary valve-stem, 20 =

o 6 In % pneumatle Water ele_Vf_ttol_ _111 conl- :substantlally as z'md for the ]_)lllpOSB deswlbed o

N . mit the Gomplessed alr or steam to the eollect - ;. éhme hereunto set our. hands thls 19th day Of

o --;;mﬂ*tank andto Shutoﬁ thesame andallow-~Jam1ar3,A D 1885- |

| 10d andthe sllde Valve the plpe between the.‘ o - DA’VID HILL """

..+ alrorsteam Supplypipe and the valve-chest | Wltnesses S S T
. ... .. of the motor, the pitman, the shaft, the pit- | . -O-ARLESW POLLARD R
'.:::i:.:::.::...15.manwheelmeranktheleon theeecentllcﬂn - GEORGE H. BARRE}TT
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