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To all whom tt May coneermn:
Be it known that I, PAUL S. A. BIC:

KEL, a

citizen of the Umted States, and a 1eS1den13

of the city of Helena, eounty of Lewis and

Clalke State of Montaua have invented new.

and useful Improvemen ts in Compressed-Air
Water-Hlevators, of whlch the following is a
specification.

‘Therehavebeen m any 11’1?6111310118 forraising.
water from wells, mines, 1rr1cr'atmﬂ'-stream s, |

- and. like plaees by pumpmﬂ' and othel‘mse

ISH

all requiring more or less power, either from

the use of the water or from outside soureces. {
‘Myinvention supplies a simple inexpensive

method of elevating water or other liquids at

a very small expendlture of outside power,
- the principal motive force being compressed:

- alr, compressed simply by the pressure of the

W ater itself in the well or other chamber.

Figure I shows a side elevation of the ap-
pamtus

in duplicate Wlth slight variations.

at right angles to Fig. IV. - Hig. VI shows a

side view of the tank showing m&uhole

o

A is an air-tight Vessel havmﬂ* & ma,nhole

-a in the bottom and the rings o’ and o'’ fas-
_tened to the top and bottom respectively.

B is any vessel or chamber holdmcr a liquid.

- Cis a receiving-tank, to which the hquld_-
is to be raised. -

D is a valve havi ing the inlet- tube CZ a,nd

the exit-tubes d’ and d” The tubes d’-and '’
are ﬁrmly soldu ed mto the 11d S of the man-

_' lmle .

Eis the valve proper, bemﬂ a cyhndel hav- |

- ing the flange e and bemn' pe1f01ated at right

{e

~ The ad]ustable segments I and H' are slotted,
and are secured to the eylmder E by the set—_

O

'_dIlﬂ"leS to the ax1s by the straln'ht port B a,nd |

1ts branch F’'. The cylinder Bi is held in place
by the cap G, secured to it by the screw g¢.

SCrew /.

T'he stem I of the alr- bulb J 18 loosely piv-
oted on the serew 5 and is adjustable length-

wise by means of a teleseope ;10117113 ? and the
set-screw k.

The valve D has three ports f, , and f”
L is a hose Whleh couples on the tube "

F

Fig. II shows the same apparatus |
Fig. 111
-shows a side elevatlon of the valve used :
- Fig. IV shows a vertical section of the valve.
Flg 'V shows a vertical section of the valve

Ppressure on the

':and is conneeted at the 0the1 end mth 1:11@

tank C. |
Misa strm o of Welﬂhts connected by hmo'ed

joints and seeul ed to Lhe bottom of . 1:11e vesscal.

A by the ring a”."
N 18 a rope fastened to the top of the ves-

sel A by the ring a' and passmﬂ up OVGI the_
| pulley O. |

P is any Sﬁ.pp{)It for the pulley O or tank C

55
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In the duplicate construction the weights

M are not used, but the inflated tubes R and
R'" are attached to the top of the vessels A
and A’, respectively.
the two vessels at their tops, and the rope N’,

The rope N connects .

passing under the pulleys O and O’, fixed i m |

the bottom of the chamber B, eonnects them
at their bottoms
is indicated by b.
~ Instead of the a,utoma,tle Valve ShOW]l in

Figs. IIT and IV, the vessel A may have as

The smface of the hqmd |

an exit a simple opening furnished with a

mpple d’" for the attachment of the hose L
and an inlet s, covered with a simple elack-
valve d'”, and in connectlon therewith a fau-
cet-valve T in the hose L. In the duplicate

construction these part% me smlply duph—'

cated

method of operation is readily seen and i 18 as

{ follows: In the simple construction the ves-

sel A is held suspended by the rope N and
the welghts M so adJusted that the Vessel

"The Vessel bemg pr actlcally full of air When

ﬁrst submerged, the air-bulb J and stem T will

‘oceupy a horlzontal position and the: parts of
the valve D will be open, as shown 'in Fig.
IV, permitting the free ingress of the 11q111d

into the vessel. Asthe vessel is permitted to

sink the pressure of water in the chamber B

gradually compresses the air in the vessel A
and partly fills it and the air-bulb J rises.
This air-bulb is so adjusted by means of its

telescope joint that when the. vessel ‘has
| reached the bottom or the depth selected by
segment H it has closed the-.

port f and opened the port /. As the ves-
sel 1s lowered the hinged segments of the
weights are piled upon the bottom thus off-
- &ettmn' the replacing of part of the air in
| the Vessel A with the 11qmd and preservin g'

Having thus desenbed my 111%11131011 its
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the same relative weight to the liquid at the
varying depths as at the surface.. The ves-
sel 18 now raised with very little power by the
rope N, and as it rises the compressed air ex-
pels through the hose L the liquid in the ves-
sel until the pressure is reduced to that of
the column from the surface in the vessel A
to the surface in the receiving-tank C.

If the clack-valve d"’ and faucet-valve T
in the hose are used in place of the automatic
valve, the method is simpler. Beforeallow-
ing the vessel to sink the valve T is closed.
As the vessel sinks the water flows into the
vessel through the clack-valve until the de-
sired depth is reached. 'T'he vessel is then

raised and the pressure within keeps the

clack-valve closed. Whenthe vessel reaches
the surface, the valve T is opened and the
compressed airin the vessel expels the liquid,
as above described.

In the duplicate construction the action is
the same in duplicate under either arrange-
ment, except that instead of the weights M
each vessel A and A’ has secured to its top
an inflated tube R and R’, adjusted to equal-
ize their welights as far as possible.

It 1s to be noted that the liguid raised in
the vessel may be held in there by the faucet
in the hose and released at will at such times

and altitudes (within its limitations) as de- |

sired until the pressureisexpended. The wide
and varied uses to which the invention can
be put by reason of the little power neces-
sary to raise the vessel, the simplicity and
inexpensiveness of the apparatus, and the
convenience of holding this volume of water
or other liquid under controlled pressure is
easily seen. The size of the vessel is only
limited by the size of the main chamber and
by considerations of convenience.

I do notconfine myself to the valves shown,
as many others may be used to secure the
same results.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is—

1. In a liquid-elevator, the combination of

591,029

an-air-tight vessel having an inlet and an
outlet for the liquid only, with means for
raising and lowering said vessel in the liguid,
means for closing said inlet at the lowest
point reached, thereby securing the liquid
and air therein, at the surrounding pressure,
means for releasing the liquid therein under
the force of the sald compressed air, as the
vessel is raised, and a discharge-pipe.

2. Aliquid-elevator composed of an air-tight
vessel, having an inlet for the liquid only,
controlled by a valve which permits the in-
flow of the liquid as the vessel is lowered
therein, and closes as the vessel is raised, and
having an outlet for the liquid only, con-
trolled by a valve which 1s closed when the
vessel is lowered and is opened when the ves-
sel is raised, and of meauns for raising and
lowering said vessel. |

3. A liquid-elevator composed of an air-
tight vessel, having an inlet for the liquid
only, controlled by a valve which opens as
the vessel is lowered 1n the lignid, and closes
as it 1S raised therein, and an outlet for the
liquid only controlled by a valve with the re-
verse action, a discharge-pipe, means for rais-
ing and lowering the vessel in the liquid, and
adjustable means for minimizing its weight
in the liquid.

4, Inaliquid-elevator, two similar air-tight
vessels, each having an 1nlet, for the ligquid
only, controlled by a valve, which opens as
the vessel is lowered in the liquid, and closes
as it 1s raised therein, and an outlet, for the
liquid only, controlled by a valve with the
reverse action, and discharge-pipes; means
for raising and lowering the vessels in the
liquid; and adjustable means for minimizing
the weight of said vessels in the liguid.

In testimony that I claim the foregoing as
myinvention I have signed myname, in pres-
ence of two witnesses, this 21st day of De-

cember, 1895.
PAUL S. A. BICKEL.

Witnesses:
EDWARD C. RUSSEL,
ROBERT COOMBE.
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