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This invention relates to a system of rais-
ing liquids from a closed container by the
intermediary of a column of air or other
gaseous medium_(hereinafter referred to as
air) which 1s displaced by the entry of
watér under gtatic pressute into an operat-
g chamber in communication with the air
conduit, as distinet from those systems in
which air under pressure is admitted to the
closed container for forcing the liquid out,
the air in such systems being released auto-
matically to enable the liquid to enter the
container for the mext forcing operation.
The invention is particularly applicable to
the system forming the subject of my Patent
No. 1,444,449 in which the air is displaced

by means of static pressure obtained from a-

river, canal or other body of water, a por-
tion of which is either naturally situated,
or is artificially maintained, at a higher
level than the rest, the said system com-.
prising a tank or other closed operating
chamber  which is alternately filled with
water and emptied under the influence of
static' pressure resulting from the head of
water due to the difference in water levels,
and which is connected by a conduit con-
taining the air to a container arranged
above the level of the liquid to be raised,
the said container having a downwardly ex-
tending conduit which communicates with
the said liquid and through which liguid
is sucked into the container during the emp-
tying of the operating chamber and the said
container algo having an uwpwardly extend-
ing conduit through which the liquid is
forced from the container during the filling
of the said operating chamber.

In all such systems in which the operat-
ing air is displaced by the entry of water
under static pressure into an operating
chamber varying small quantities of air
bubbles are carried in with the water from
the atmosphere into the operating chamber
during the forcing operation; these air bub-
bles are subsequently liberated and accumu-
late in the portion of the system containing
the operating air and gradually lead to un-
desirable increase in the total volume of this
air with consequential - diminution in the
efficiency of the system. ,

According to the present invention, in
order to obviate the disadvantages resulting
from the aforesaid accumulation of air, I

provide a device which serves to tempora-
rily place the portion of the system contain-
ing the operating air in communication with
the atmosphere at or near the termination
of a forcing operation. The said device
may come Into action automatically only
when there is an excess of the air from the
cause mentioned above, or it may be oper-
ated automatically irrespective of whether

or not there is any such excess at any par-

ticular time,
In order that the said invention may be

clearly understood and readily carried into -

effect, the same will now be described more
fully with reference to the accompanying
drawing, in which :— '

Figure 1 is a diagrammatic view shewing
by way of example the system in accordance
with my  English Patent No. 181,762 pro-
vid(fd with one form of the aforesaid device,
an

Figure 2 is a section on a larger scale of
the device shewn in Figure 1.

In the drawings A is the operating cham-
ber situated between the high level water
1 and the low level water 2 and provided
with a water sealed inlet pipe A’ leading

from a trough G fed from the high level

water, and also provided with a water sealed
siphon pipe A? for the outlet of water from

the said chamber A. A valve A® in the in-

let pipe A’ controls the entry of water to
the chamber A and this valve is operated
automatically by a pivoted lever F having
a weight I at one end and a platform F2
at the other end upon which the water from
the outlet pipe A*? falls. B is the air conduit
communicating with the operating chamber
A and closed containers C and Cx, D is an
intermediate open vessel and E is the reser-
voir. The closed container C communicates
with the liquid to be raised (which is as-
sumed to be the water in the trough G) by
a liquid-sealed pipe C’ and with the inter-
mediate open vessel D by another liquid-
sealed pipe C2 The closed container C*

communicates with the vessel D by a liquid--
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sealed pipe C’* and with the reservoir E by

another liquid-sealed pipe C?*. The opera-
tion of this apparatus is fully described in
the specification of my aforesaid English
Patent No. 181762, : ‘

105

The aforesaid automatic air release device

comprises in the example shewn by Figures
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1 and 2, a pipe D’ extendlno upwardly from
the closed container C with its lower end
situated at or'slightly below the normal level
of the liquid in this container at the termi-
nation of a-forcing operation, this normal
level being arranoed (by making the con-
tainer C of smtable size) to be approximate-
ly as shewn in Figure 1.
of this pipe has a non-return valve D* (such
as the inclined flap valve shewn'in Figure 2
or a ball valve made of rubber comp051t10n

only slightly heavier than water): and leads-

into ‘the intermedigte ‘open veéssel'D; the up-
perd end of’ this pipe being: situated slightly
above the high'level! po<1t10n of the liquid
iif this-vessel. The arrangement is such that

when there 'is- an accumulation of air as’

aforesaid; the liquid in-the closed container
C will, at or-near the termination of a forc-
ing-operation, be depressed below the lower

vend of the pipe D’ and as‘the liquid in this

pipe is then no longer sealed, it will descend

‘ihto the container as the air escapes through

the pipe past the non-return valve D2 to the
atmosphere. - Any liquid’ passing out with
the air will enter the intermediate open ves-
sel D and be added to the liquid-that is
being raised. This action: will occur auto-

ratically at or towards the end of a'forting:

operation whenever thele i any undes1rable
accutiulation of' aif in’the’ systemi! It will

- be understood that only one pipe D’ and

valve  D? aype reqmred however many 1lift-
ing stages there 'may be.
vents any atmgspheric air. from -entering
the pipe D’ wher the latter is unsealed: and
the suction operation commences. In an al-
ternative arrangement the pipe D’ may also
be utilized for conveying- liquid from the
cofitainer C or the container C* (but not
both) in place of the sealed pipe C? or C2-.

My present improvements can be employed
in eonjunctlon with any system in which the
liquid is raised ‘through the intermediary of
a column of air displaced by pressure de-
rived from'a head of water whether the pres-

sure be eniployed alone for this. purpose or

in’ conjunetion with suction operatmor alter-
natély with the pressure upon the same col-
umn- of gaseons medium ‘or sithultaneously
with' the pressure upon a separate column of
gaséous medium.

What I claim and desire to’ secure by Let-
ters' Patent of the Umted States is—

1. A system of raising liquid, comprising
a cloged dofitainer supplled with said liquid;

‘an_air conduit” leading to said container,

: 'means for exerting the pressure of a lLead

60

of water o the’ air in' said conduit to
force’ the liquid from: said cortainer, a pipe
extending - upwatdly fromi’: said container
witht its Tower end at ot shghtly»below the
normal level of the hqu1d in gaid-container
at the ‘termination of-a forcing’ operatlon
and:d nof:return” valve inisgid pipe;.

The upper part:

The valve D* pre-
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2. A system of raising a hqmd comprising
a, closed container supphed with said: hqmd
an air conduit' leading to said container,
means for exerting the pressure of a head of
water on the air in said conduit-to force the
liquid from said container, a pipe through
which said forced lLiquid passes, a second
pipe- extending upwardly from said con-
ainer with its lower end at or slightly below

he normal level- of the- liquid in:said’ con-
tainer at the termination of a forcing opera-
tion and a‘ron- 1etum valve 1n S‘lld second
pipe.

3. A system of raising a liguid, -compris-
ing a closéd: container alranged‘ above the
level of the liguid to be'raised, a downward-
Iy extending conduit leading froim said con-
tainer to the liquid-to be raised, an upward-
ly extending conduit for cotiveying- liquid

from’ said contalner, an air conduit leading

to said! container, means for  exerting on

the air in'said air’conduit alternate suction:
and pressure derived from negative and:

positive heads of: water to suck:liquid into
said container and force it therefrom; a:pipe

extending: tpwardly from: said container
with its lower end" sho‘htly below the normal.
level of the liquid in said container:at the’
tetmination ‘of a for¢ing: operation: and a:

non-return valve in said. pipe.

4. A system of raisiig' a liquid by means
of arbody of water a portion’ of: which: is
situated at a higher level than the rest; com-
prising’an operating-chamber; means for fill-

ing said: ‘chamber: under the influence of

static pressure resulting' from' the head of
water due to the difference in water levels,
a' closed container supplied: with the liquid
to' be raised, an air’ conduit interposed be-
tween said operating chamber and said con-
tainer, a pipe extendlno upwardly from said
container with its lower end slightly below
the normal level of the liquid: in- said. con-
tainer at the termiination: of a forcing oper-
ation and a non-return valve in'said pipe.
5. A system’of raising’ a hqmd by means
&t o body of water a portlon of which is
s‘itu‘a'tedvat a higher level than the rest,-com-
prising an operating. chamber, means for
alternately filling said chamber with water
and emptying it under the'influence of static
pressure resulting: from' the head of water
due to the difference in water levels, a-closed
container arranged above the level of the
liquid to be 1alsed a downwardly extending
conduit which leads from said container to
the' liquid:to be raised and' through: which
this liquid is lifted: into saidcontainer by
the suction created: by the emptying’ of said
opérating chamber, a conduit through: which
Liguid: is* forced: from: said: container by the
pressure created by the’ filling of said: op-
erating-chamber; & pipe'extending upwardly
fromy. said cont-amer with -its™ Tower end

slightly below:the normal-level of the liguid
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in said container at the termination of a
forcing operation, and a non-return valve in
said pipe.

6. A gystem of raising a liquid by means
of a body of water a portion of which is
situated at a higher level than the rest, com-
prising an operating chamber, means for al-
ternately filling said chamber with water
and emptying it under the influence of stat-
ic pressure resulting from the head of water
due to the difference in water levels, two
closed containers arranged at different
heights above the level of the liquid to be
raised, an air conduit connecting said oper-
ating chamber with each of said containers,

8

an intermediate open vessel situated between

said containers, an upwardly extending con-
duit connecting said vessel with the con-
tainer above it, a downwardly extending
conduit connécting said vessel with the con-
tammer below it, a downwardly extending
conduit which leads from the lower con-
tainer to the liquid to be raised, a conduit
extending upwardly from the upper con-
tainer, a pipe extending upwardly from one
of said containers with its lower end slight-
ly below the normal level of the liquid in
sald container at the end of a forcing opera-
tion and a non-return valve in said pipe.
THOMAS GASKELL ALLEN.
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