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To all whom it may conecermn: |
Be it known that I, CHARLES CAILLE, en-
gineer, of 31 Rue de la Pépiniére, Bry-sur-
Mame Seine, in the Republic of Krance,
(whose post-office address is the same,) have

invented certain new and useful Apparatus |
it oceupies in Fig. 1—that is to say, at the

commencement of 1ts wmkmo* stroke—the

for Forcing Liquids Particularly Applicable

for the Feeding of Steam-Generators; and I

do hereby declare the following to be a fall,
clear, and exact description of the invention,

such as will enable others skilled in the art to
‘whichit appertains to make and use the same.

The invention which is the subject of the
present demand for a patent refers to an ap-
paratus for forcing ligquids which i1s particu-
larly applicable for the feeding of steam-gen-
erators.

The apparatus 1 have invented is suitable

for the feeding of-any receiver—such as a |

boiler, for example—whatever be the pres-
sure in this latter or the temperature of the
feed liquid.

Figure 1l is a diagrammatic view of the ap-
paratus. Figs. 2 and 3 represent one method
of construction. Fig. 2 is a sectional eleva-
tion through the axis, and Fig. 3 a horizontal
section through A B of Fig. 2

The apparatus consists in principle of a
special pump-cylinder f, having at its lower
end a pipe g, which communicates with the
receiver to be fed and is provided with a non-
return valve ¢. The cylinder of the pump
(in which a piston p works and in which the
filling 1s done antomatically by means of sim-
ple descent through the pipe 2 and through
the one or more orifices of admission o of a
liquid subjected to a head due to thatin the

-reservoir sduring the upward or return stroke

of the piston without suction by this latter)
1s characterized by a pipe ¢, open to the at-
mosphere and which is in communication
with the cylinderof the pump during the time
the inlet to the ¢ylinderis open and the water
1s flowing into the same from the tank and in

which also the communication with the cyl- |

inder is cut off as soon as the piston begins
its working stroke and begins to force the
water. 'This pipe is always full of water at

the same level as in the reservoir s and opens
into the atmosphere at a higher point than
this level.

The vapors which form in the

tains.

' cylinder of the pamp f escape through this

pipe ¢ and condense in the water which it con-
The cylinder of the pump f can thus
be completely filled with liquid at any tem-

perature whatever,
If we take the piston in the position which

liguid from the receiver s deseends freely
by its own weight into the cylinder of the
pump 7 and entirely fills it. The air or the
vapors escape from the ligquid by difference
of density and rise through an orifice ¢ into
the pipe 7. When the piston » descends,
it closes in its passage the orifices 0 and g,
and immediately it has passed the lower

edge of the orifices o it forces before it the
hqmd which has just accumulated automat-
ically. The valve ¢ opens and the fluid is
foreced through ¢ into the receiver which is to
be fed. When the piston ascends, the valve
¢ closes under the action of a counteracting
spring 7 and under the influence of the pres-
sure in the receiver. Immediately the piston
has returned to the position in Fig. 1 and as
soon a8 it has uncovered the lower edge of the
orifices o the automatice filling of the ¢ylinder
f occurs by simple descent of the liquid, fol-
lowing the principle of communicating ves-
sels, without its being necessary for the pump
to form a vacuaum to insure thistaking place.
The airand vapors escape through pipef, and

the vapors condense in the water this con-

tains. The apparatus thus works very sys-

‘tematically without any back pressure on the

piston p, and the ceylinder of the pump f is
always enfirely filled.

In practice the pipe ¢ should be of much
less diameter than that of the pipe < for the
admission of the water to prevent any tend-
ency of the air and vapors to escape through
this latter and to insure that this escape
should take place entirely and regularly
through the pipe ¢ being placed for that pur-
pose, In order that water may flow into the
cylinder of the pump without hindrance.
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In the method of construction as represent-

ed in KFigs. 2 and 3 the cylinder of the pump
7, plereed with orifices 0 and provided at its
lowerend with a valve ¢, subject to the action
of a spring 7, carried in aplug d, is surmount-
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ed by a eylinder a, secured upon the flange b. |
The pipe 72 for the admission of the feeding |

liquid opens into the ¢ylinder ¢ as well as the
pipe ¢, through which the air and vapors es-

cape from f and which opens for this purpose |

into the atmosphere at a higher level than
that of the liquid in the feeding-reservoir s,

which is not shown in these figures. A sleeve

u, formed in one with the eylinder a, serves to
guide the pistonp. The piston-rod head im-
mediately below its point of connection with
the connecting-rod v has an expansion 7
formed in one with the piston and constitut-
1ng acompensating piston. The head, prop-

erly speaking, of the piston is guided by a

sleeve w1, which is virtually a prolongation of
the eylinder of thepump /. The compensat-
ing arrangement 1S to prevent during the
strokes of the piston all oscillation in the
pipes ¢ and { as well asin the eylinder a itself.

the piston and to carry the pipes: and ¢, is at
the same time a vessel full of water, which
facilitates the filling of the cylinder 7, which

can thus be done more rapidly than by a sim-

ple admission-pipe. -

The section and number of the orifices o
can be increased if necessary.

I have said that the piston-rod head n con-
stitutes a compensatling arrangement for pre-
venting the movements of oscillation in the
pipes. For example, when the piston p de-
scends 1t tends to produce by its lower por-
tion suction in the pipes 72 and ¢; but the up-
per portion n, on the contrary, tends to pro-

duce an equivalent forcing action, since the
The
same effect of compensating is conversely

surfaces of these two pistons are equal.

produced when the pistons ascend.
The apparatus described can be used to
compress or distribute water or any other

liquid at any temperature into a receiver at

any pressure—for example, for feeding boil-
ers or to circulate cooling water in internal-
combustion engines.
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I claim—

1. An apparatus for forcing liquids com-
prising a cylinderand piston, a pressure-sup-
ply, means of communication hetween the
said cylinder and pressure-supply compris-
ing an inlet-pipe whereby the cylinder will
fill antomatically under the head of water
during the upward or return stroke of the
piston, a pipe -also in communication with
the interior of the cylinder for the escape of
alr therefrom during the filling operation,
sald pipe being arranged to communicate

| with the cylinder during the filling thereof

and said communication being automatically
cut off from said eylinder when the piston
begins its working stroke, the said escape-
pipe and inlet-pipe being independent and
the said piston acting to cut off communica-

1ion between the interior of said c¢ylinder and
| the said pipes, substantially as described.
The cylinder ¢, as well as gerving to guide .

2. In combination, a cylinder f, a piston p
working therein, a cylinder a surrounding

| the eylinder f,-a sleeve « within the cylinder

a aud in line with the cylinder f, a piston n
in the cylinder« working in unison with the
piston p and connected therewith and pipes
t and 2 counected with the ecylinder a, the
sald pipe ¢ supplying water under pressure
to the cylinder a and the pipe { communicat-
ing with the cylinder ¢ and with the atmos-
phere, said cylinder a communicating with
the forcing-cylinder f through a port o in the
latter and communicating also with the space
1n the sleeve u, the said pipes 2 and ¢ being
independent of each other and the said pis-
ton p acting to ecut off the inlet of water to
the foreing-cylinder and also communication
between said cylinder and the escape-pipe 7,
substantially as described.

In witness whereof I have hereunto set my

hand in presence of two witnesses.
CHARLES CAILLE.

Witnesses:
- EMILE BERT,
EDWARD P. MACLEAN,
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