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To all whom tt may concern:
Be it known that I, FLORENCE M. GRIS-

"WOLD, a citizen of the United States, and a

resident of Brooklyn, in the county of Kings
and State of New Y01k have invented a cer-

tain new and useful Pneumatlc Dlstmbutmw_

System for Liquids, of which the following is
a specification.

This invention relates to an improvement
in means and methods of elevating or distrib-
uting liquids by the use of'a ﬂllld under pres-
sure—such, for instance, as compressed air.

The obJects of the invention are to provide
for the safe and convenient storage of any
liquid that is to be distributed by ﬂmd -pres-
sure, to provide for maintaining the fluid-

_ pressure, to provide for equalizing O, OpPoOs-
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ing the pressures, as hereinafter described,
80 that on cutting off the flow of liquid from
a pipe the liquid in the pipe may return to
the tank, and to secure other results. The
attainment of these objects is rendered essen-
tial, particularly in- the handhnfr and con-
sumption of inflammable liquids, sueh as tur-
pentine, naphtha, gasolene, and kerosene.

Tanks containing these substances should be
placed underground or in such places that it
would be utterly impossible for fire to get to
them or for their econtents, in the event of the
rupture of a tank, toget toa fire.. The tanks
having been thus safely located, the most sat-
isfactory means for getting their contents to
the source of -consumption or distribution is
fluid-pressure. The most accessible and con-
venient fluid for this purpose is air.

In the distribution of inflammable liquids,
particularly in" buildings, it is eéssential to
safety that when the flow of the liquid is cut
off the contents of the pipes may be returned
to the tank in order that there may be no
chance for leakage to occur from the pipe-
joints. Itis also a great saving in time and
trouble to be able to make this return to the
tank without letting off the fluid-pressure
from the tank. - _

My invention consists, substantially, in a
novel method and apparatusforelevating and
distributing liquids by fluid- -pressure employ-
ing a storave tank, a discharge-pipe contain-
ing a smtable coek means for elevating the
hquld by fluid-préssureé, and means controlled
by the cock for automatically putting upon

(No model)

the liquid in the discharge-pipe a pressure
such that when the cock stands in elosed po-
sition between the tank and discharge-outlet
the liquid in the discharge-pipe will be caused
to return to the tank.

My invention consists also in maintaining
the elevating pressure for raising the liquid
in the tank when the cock is closed and ap-
plying an equal or substantially equal oppos-
ing pressure on the liquid in the discharge-
pipe by any desired means.

The invention further consists in the con-
struction, combination, and arrangement of
parts herelnaftel descmbed, and set forth in
the claims.

In the accompanying drawings, which form
a part of this specifieation, Figure 1 is a dia-
grammatic representation of an apparatus or
system, illustrating one way of carrying out
the invention. Fig. 2 is a similar represen-
tation showing some modifications in detail.

Though the invention has several different
applications, it will be described as applied
to the distribution of liquid fuel by com-
pressed air.

In this application the oil is preferably
placed in a suitable tank in the basement of
a building or under the sidewalk, or it may
be placed in an outbuilding or located under
the ground in any convenient place or other-
wise protected against fire. In the drawings
such tank is indicated at A, and may be of
anysuitable material and construction. From
it a discharge-pipe, as B, extends, starting
from a point near the bottom of the tank, as
indicated. This pipe may be extended to any
part of the building and may feed a burner,
as indicated at C, or a series of burners, as
indicated at C’, or it may terminate in a dis-
charge-nozzle, from which the oil may be
drawn into any receptacle or to which a hose
may be attached, as desired, such nozzle be-
ing indicated in dotted hnes at Din Fig. 2.

The fluid-pressure supplied to the tank A
may be supplied from any suitable source.
In Fig. 1 an ordinary hand air-pump is indi-
cated at E, which is connected by pipe ¥ to
the top of tank A. To this pipe at any con-
venient place, preferably near the pump, is
located a gage G to show the degree of com-

pression to Whlch the air has been subjected.

By the operation of the pump E any suitable
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pressure may be applied to the surface of the
oil in the tank. This pressure will cause the
oil to be distributed through the pipe B, as
desired. Torchecking and allowing this flow
a cock is located in the pipe B, one form of
which is indicated at TI. From the pipe Fa
branch pipe or by-pass, as I, extends to the
pipe B and makes connection therewith, pref-
erablyat the cockH. Theconnection is made
at this point, because by properly construct-
ing this cock it may be made to serve the
double purpose of controlling the liquid and
the air. The cock is preferably made on the
three-way plan, asindicated. When the cock
is turned as shown in Fig. 1, the oil is allowed
to flow to the burner under fluid-pressure ap-
plied to the surface of the liquid in the tank.
When the cock is turned as shown in Fig.
2, the flow of oil is cut off, but at the same
time air is admitted to the pipe B. The ef-
feet of this is obviously to put upon the lignid
in the discharge-pipe a pressure opposing
that which may be at the same time upon the
surface of the liquid in the tank while the
cock stands in eclosed position to the burner
or discharge-outlet, and henee the liquid will
automatically return to the tank through the
mere act of cutting off the discharge sub-
stantially by the effect of gravity when the
opposing pressures are substantially equal
(as in the particular arrangement shown) or
by the superior effects of the pressure ad-
mitted to the pipe B, assisted by gravity, the
action in any case depending upon the rela-
tive levelsof the pipe B and the tank and the
relative fluid-pressures existing or caused to
existwhen the outlet-cock is closed upon the
surface of theliquid in the tank and upon the
column of liquid in pipe B.

The arrangements of pipes and cocks and
the pressures and sources of pressure may
obviously be varied without departing from
my invention, a priucipal feature of which is
using a fluid-pressure to cause the liquid to
be discharged and automatically, upon the
closing of the outlet-cock and while the same
is closed, establishing or permitting a fluid-
pressure to exist upon the liquid in pipe B,
which balances or opposes that which ai the
same time is permitted to exist npon the sur-
face of the liquid in the tank, so that the
liquid will return to the same.

In the particular way of carrying out my
invention hereinillustrated the pressure per-
mitted upon the surface of the liquid in the
tank is that which is sufficient to discharge
it if unopposed; but I do not wish to be un-
derstood as limiting myself to any degree of
pressure upon the surface of the liquid at the
time the pressure is applied to the liquid in
the discharge-pipe by the act of turning the
cock nor as to any particular source of pres-
sure, although for convenience the same
source which raises the liquid is here shown
as utilized to supply the pressure tending or
serving to return the liquid to the tank, and
the pressure permitted to existupon the sur-

face of the liquid in the tank while the cock
stands closed is the pressure which would
raise it if unopposed.

Any number of distributing-pipes may be
connected to the tank A, asillustrated in Fig.
2, by the additional distributing-pipe B, as
there shown in dotted lines. This pipe may
be connected by branch pipe I' to the air-
pipe T. In this figure the source of com-
pressed air is omitted to indicate that the air
or other elevating fluid may be derived from
any desired source.

As indieated in Fig. 2, the cock IT' may be
the only cock in the distributing-pipe and
serve as the distributing-cock and as the
equalizing-cock. Thisisalso true of the cock
shown in Fig. 1, though in connection with
the burner C a needle-valve may be used, if
desired. At (' such valveisindicated in con-
nection with each burner.

The operation of the device is as follows:
The tank A having been filled in any suit-
able manner, the necessary pressure for dis-
tributing the oil therefrom is supplied to the
tank, with the cock II in the position shown
in Fig. 2 or Fig. 1. Then when it is desired
to distribute the oil either to the burners C'
or in any other manner, as through the noz-
zle D, the cock is turned, as indicated at IT'.
Then when it is desired to cut the oil off the
cock is turned, as at II, and the pressure in
the pipe and tank equalized, thereby return-
ing the oil in pipe B to the tank. Oil from
the tank A may be distributed simultaneously
through the several pipes leading therefrom
or may be distributed through any one or
more of them, as the case may require, the
opening and closing of the cock in any one of
the pipes not affecting the flow of the oil
through the others, and yet the oil in any dis-
charge-pipe will be returned to the tank as
soon as the flow of the oil in that pipe is cut
off. From the above description it is clear
that no oil can stand in the pipes B between
the cock I and the tank after the flow there-
of is cut off. The cock H may be placed at
any suitable distance from the discharge end
of the pipe B.

Many changes may be madein the construc-
tion and arrangement of pipes aside from
those above mentioned without departing
from the spirit of the invention, one such
change being indicated in dotted lines in Fig.
1. Though the three-way cock II or some
equivalent therefor is preferred, because by
it the oil cannot be cut off from the burner
or discharge-nozzle without admitting the air
to pipe B and returning the oil therein to the
tanlk, yet a cock in each of the pipes B and I
may be employed, as indicated at II® and H*
In this case the cock H and the branch I
would be omitted and the by-pass I' substi-
tuted. Inoperating thesystem asthus modi-
fied the cock H*® being closed the cock II*
would control the discharge of oil through
pipeB. Then upon cutting off this discharge
and opening the cock II® the oil left in B
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would be returned to the tank; but the pres-
sure of the elevating fluid is substantially
maintained without materialloss. This man-
ner of control might be preferable in a system
used for dispensing liquid where frequent
drafts were to be made, as by it the liquid in
pipe B may or may not be returned fo the
tank when the dischargeisstopped; but where
inflammable liguid is to be served to burners
otherwise the three-way cock orits equivalent
for cutting off and equalizing by one act is
indispensable. .

‘What I claim as my invention is—

1. The improvementin handling liquids by
fluid-pressure, consisting in maintaining the
necessary distributing-pressure upon the lig-
uid continuously, and upon stopping the flow
of liquid putting a pressure upon the liquid

in the tributaries opposed to the maintained |

pressure and sufficient to return to the tank
the liquid in said tributaries for the purpose
set forth.

2. The combination with a tank containing
a liquid under fluid-pressure, of a discharge-
pipe having a cock for controlling the flow of
the liquid, and means controlled by the cock
for equalizing the fluid-pressure in the dis-
charge-pipe and tank when the cock is elosed
so as to allow the liquid in the pipé to return
to the tank. ) :

3. The combination with a tank for liquids,
of afluid-pressure apparatus connected there-
with for maintaining a pressure within the
tank, a discharge-pipe as B, for the tank, a
branch pipe as I, connecting the fluid-pres-
sure supply with the discharge-pipe, and a
cock as H, in the discharge-pipe at its june-
tion with said branch pipe whereby on cut-
ting off the discharge of liquid the fluid-pres-
sure is permitted to enter the discharge-pipe
and foree the liquid therein back into the
tank.

4. The combination of a tank containing a
liquid under fluid-pressure, of a discharge-
pipe having a cock for controlling the flow of

theliquid, a branch or by-pass from the source
of fluid-pressure to the discharge-pipe for
making the fluid-pressure in the discharge-
pipe oppose that in the tank while the cock
is closed so as to allow the liquid in the dis-
charge-pipe to return to the tank.

5. As a means of storing and supplying in-
flammable liquids, the combination, substan-
tially as described, of a storage-tank protect-
ed against fire, a source of fluid-pressure con-
nected to said tank for elevating the liquid
when it is to be burned or otherwise ufilized,
and means whereby, when the flow of the lig-
uid is cutoff, a fluid-pressure in the discharge-
pipe may be made to oppose that which ele-
vates the liquid and to an amount sufficient
to cause the liquid between the point of cut-
off and the tank to return to the latter.-

6. As a means of elevating and controlling
the flow of liquid from a tank, the combina-
tion of means for putting pressure upon the
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stored liquid, a discharge-pipe, a stop-cock -

therein, and means for equalizing the pres-
sure upon the liquid in the pipe and upon the
surface of theliquid in the tank while the stop-
cock stands in closed position to the burner
ordischarge-outlet,whereby the liquid in said
pipe will be returned to the tank by gravity.

7. The combination with the storage-tank,
discharge-pipe and cock therein, of means for
elevating the liquid by fluid-pressure, and
means controlled by the cock for putting upon

the liquid in the discharge-pipe a pressure

which, while the cock stands in closed posi-
tion to the burner or other discharge-outlet,
will cause or permit the liguid to return to
the tank.

Signed at New York, in the county of New
York and State of New York, this 3d day of
March, A. D. 1897,

FLORENCE M. GRISWOLD.

Witnesses: ,
‘WM. H. CAPEL,
D. H. DECKER.
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