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To a,ZZ whom ¢ may concermn:

Be it known that we, CHARLES S. DOLLEY
MARTIN O. REHFUSS, and JAMES HUNT, Citi-

zens of the United Statee residingat Phlladel-'
5 phia, in the county of: Phllddelphla and State
of Pennsylvania, have invented certain new

and useful Improvementsin Methodsof I'reat-

ing Liquids; and we do declare the following
to be a full, clear, and exact deser iption of the- |

10 invention, sueh as will enable others skilled

in the art to which it appertains to make and
use the same, reference being had to the ae:
companying dla,Wlll‘-’"S and 130 the letters of

reference marked thereen which form a part
r5 of this specification. |
This invention relates to certain new and

useful improvements In apparatus for and
~ processes of treating liquids, and the appa-
ratus deseribed is intended especially for use |

20 in removing the air from the liquid and after-
ward charging the same with any suitable gas

which will tend to preserve or-improve the

same. It at the same tlme ﬂ'wes l1fe to the

liguid. S
25 The essential object of the plesent mven-

tion resides in the provision of an appara-
tus consisting of “eylinders or cemp&rbmeute

adapted to eontam the water or other liquid

to be treated and . in combm&twn therewith of -

30 agitating mechanisms contained -within"the
chambers or cylinders, whereby the liguid in
entering the compartments will-be thoroughly
aﬂ'lta,ted so as-to effectually break up the liq-
nid and permlt of a thorough exhaustion of

35 the air from the body of the llqmd which re-
sult has been found to be impossible in case
the liquid is not thoroughly agitated simul-
taneously with the exhaustion of the air.

The invention has for a further object the

40 combination, with theliquid-receptacles pro-

vided with amtators, as described, of appara--

tus in eonnection with the said 1eeeptacles
whereby -the liquid treated is supplied to one
of the said reeepteeles in the form of a fine
45 spray and of apparatus whereby the air may
be exhausted from the liquid-receptacles, and
the liquid after having-been thoroughly ex-
hausted of the air eontamed therein is cansed

| cle.
' Fig. 3 is a horizontal section upon line 3 3 of "

upon line 5 5 of Fig.

RR 1eeeptacle prewded with aﬂ1tat1nﬂ' means §o

“wherein the liquid, plevmus]y exhausted of

‘the air; is char ged with carbonic-acid gas or

other suitable gaseous body, from Wthh itis -
conveyed to a “ltel-chambet and thence to a

‘hermetically - sealed storage - chamber pro- s 5

vided with suitable outlet plpee leading to the o
bottlmﬂ' machinery.

I‘mth_et' objects of . the 1nvent10n Lesuile in

_the provision, in connection with the cham-

bers, spraying and agitating devices, filter- 6o |

_-_eha,mbe.is, &e., above 1efe11ed'to of certain

mdleatmg-gages reducing-valve, &e ‘where-
by the amount of air eentdmed w1th1n there-
ceptacles and the pressure of the gas sup--

plied to the llqmd will be 1ndlea,ted d,t all 65

times.

- Tothese ends and tosuch ethels as the in-
vention may pertam the same-consists in the
novel construction and in the peculiar ar-
rangement, .combination, and adaptation of 7o
the pmts, all as more fully hereinafter de-

‘seribed, shown in the accompanying draw-

ings, and then specifically defined in the ap- "

'pended claims.

The apparatus used-in the treatment of 11q- 7 5
nids in-accordance with our invention is

clearly illustrated in the accompanying draw-
ings, which, with the letters of reference indi-
“ea,ted thereon form a part of this specifica-

tion, like letters of reference indicating the 8o
same parts throughout the several vie WS, and
in which’ dl&wmﬂ's— .

TFigure 1is an end view of the apparatus |
eomplete showing the connections with the
force-pump, vacuum-pump, and gas-recepta- 85
Fig. 2 is a front view of the apparatus.

Fw 1. Fig. 4 is a vertical section through
one of the horlzental eylmdels upon the 11ne
4 4 of Fig. 3. Fig. 5 is a horizontal section 9o
of the filter- ehember the same being taken
Fig. 61san enla,l‘ﬂ‘ed
detail, partly in ‘566131011 showing the felm
and arrangement of the filters eontamed in

| the filter- ehember and Fig. 7is an enlarged g5
detail in pelepectwe of one of the agitator-

shafts, which will herema,ft.er be more par-

to pass in the form of a spray into a second | ticularly referred to
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Reference now being had to the details of
the drawings by letter, A and B represent
two horizontally - disposed cylinders which
are hermetically sealed and are provided with
horizontal shafts B’ B, which shafts extend
longitudinally through the cylinders and are
provided with agitating-arms «, said arms
consisting of wire connected with the shaft
and radiating from the shaft in the form of
wive loops, as clearly shown in Fig. 7 of the
drawings. These loops may be arranged in
any desired number of rows, the rows beinﬂ'
alternating, as shown.

The cylinders A and B and the pipe con-
nections whereby liquid is supplied to the cyl-
inders being in every respect alike, a de-
seription of one will suffice for both. Refer-
ring, then, to the cylinder A, it will be ob-

served that there is provided a horizon tal pipe

C, which extends longitudinally of the cylin-

~der and slightly above the same, the said pipe
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an outlet-plpe E=,
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being provided atintervals with short curved
pipes C%, which pipes connect the distribut-
ing-pipe C with the interior of the cylinder,
the said pipes C° being provided at the point
at which they enter the cylinder with spray-
ing devices C° which may be of any approved
construction ada,pted to the purpose. Lead-
ing to the cylinder A from any source of sup-
plv' 1S a pipe D, which connects with the dis-

tributing-pipe C above referred to, whence
the liquid is Supphed to the c_'ylmdel through

the branch pipes C°. The said cylinder A s
also provided with an outlet-pipe D2, leading
to a force-pump, which latter may be placed
at any convenient point—as, for instance, in
the basement of the bullding. Leading from
the said force-pump is a pipe D3, which con-
nects with the distributing-pipe C%, which,
as in the case of cylinder A 1S p10v1ded with
branch pipes C? through which the 11(1111(1 18
supplied to the cy linder B.

E isa gas-receptacle which is provided with
said pipe E?leading to the
distributing-pipe C%, but having mterposed
in its course a reducin g-valve E?, whel eby the
degree of pressure of gas ma,ybe at all times

eﬂ'ulated A Supplemental gas-pipe E?!is,
howevel provided, through Wthh the gas
may be allowed to enter the cylinder BB direct
instead of passing through the distributing-
pipe C% which will be found desir able at any
time to permit the gas to enter the cylinder
In greater quantmes than would be the case
were 1t supplied in admixture with the lig-
uid. Leading from the lower portion of the
cylinder B is a pipe I, which connects with
the upper end of the ﬁlter-ehambm (. 'The

sald filter-chamber G consists of a hermet-
lcally-sealed chamber which in the present
instance is found to be of cylindrical form.
Arranged within the said chamberis a series
of filters G', which communicate attheirlower
ends with a hermetically-sealed chamber H,
directly beneath the filter-chamber. The fil-
ters emplocyed may be of any of the porous
materials which are adapted to the purpose,

627,398

and 1n order to secure the best effects- they
should be of substantially the form which I
have shown in the drawings.

The chamber H is intended as a stom*’re-
receptacle for the liquid after it has been
treated and 1s 1n readiness to be supplied to
the bottling-mnachinery tthU”‘]l the outlet-
pipe IT.

J 18 & vacuum-—chamber which has connec-
tion with the cylinder B, as shown at I', and
also connects by means of the pipes [? and [
with the filter-chamber G and storarre-cham-
ber I, as shown.

In o1de1 that the condition of the vacuum
within the chamber J - may at all times be in-
dicated, we provide in connection therewith
a manometer I, which will at all times indi-
cate the vacuum within said chamber. In
order that the shafts within the e¢ylinders A
and B may be rotated synchronously, the said
shafts are extended at one end of the cylin-
ders for a short distance and at their ends
are provided with pulleys LL and I/, around
both of which is passed a single belt Lz

Suitable gages M N’ N? are provided at
suitable points and serve to indicate at all
times the pressure of liquid or gas during the
operation of the machinery. The gage M
serves. to indicate the pressure within the
storage-chamber H.

The gages N and N°indicate the amount, of
liquid Wlthm the cylinders A and B, respec-
tively. The gage N’ indicates the gas-pres-
sure coming fr om the gas-supply and the gage
N? the pressure within cylinders' B and G.

These gages are combination vacuum and

pressure gages and indicate the exhaustion
of air from the various cylinders befme com-
mencing operations.

Leadlnﬂ' from the cylinder A is a pipe O,
which ha,s direct connection with the vacuum-
chamber J at its upper end, and interposed
within this pipe connection is a glass cylin-

der O% within which is placed a ball O°, which

ball is seated within a concaved opening
formed in the upper end of the cylinder and
serves to obstruct the passage, as will be more
fully hereinafter described.

Suitable valvesare located at various points
throughout the system in connection with the
pipes for use in-controlling the operation of
the machinery.

The operation of the machinery is as fol-
lows: The valves in the various pipes and
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theirconnectionsarefirstopened and through

the means of the vacuum-pump the air is ex-
hausted from the entire machinery through
the pipe P, leading to the upper end of the
vacuum- chambel J The airhaving been thus
exhausted,the waterorother 11qu1d tobe treat-
ed is supphed to the distributing-pipe C.
Thence through said pipes it passes through
the spr av-nozzles C? and enters the cylinder
A in the form of a fine mist. The liquid is
agaln broken up oragitated by the agitating-
arms a, carried by the shaft B’. The liquid

| h:ewmcr thus been thoroughly agitated Wlthm
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130
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the vacuum-chamber A is permitted by open-
ing the valve b to pass through the pipe D*to
the force-pump, by means of which pump it
is forced through the pipe D?®into the dis-
tributing-pipe C4 whence it is distributed
through the spraying device contained in the

outlets of the pipes C? connected with the

distributing - pipe C% into the cylinder B,
where it meets with the action of the agitat-
ing-arms connected with shaft B', extending
through said cylinder. At the pointat which
the liquid enters the pipe C*itis brought into
contactwith the gas,whichissupplied through
the pipe E? from a suitable source of gas-sup-
ply E, the gas mingling with the liquid as it
enters the distributing-pipe C* In order to
regulate the pressure of the gas at the point
at which it mingles with the liquid, the re-
ducing-valve E2 is provided, and as at times
it may be found desirable to admit the gas di-
rectly into the cylinder B without passing the
same, in connection with the liquid, through
the spray-nozzles in the pipes C* an independ-
ent, pipe E* is provided, which connects di-
rectly with the interior of the cylinder b.
The liquid under treatment having thus been
thoroughly charged with gas within the cham-
ber B passes through the pipe I into the up-
per end of the filter-chamber G, whence it
passes through the filters G’ contained with-
in the said chamber and enters the storage
cylinder or chamber H, where it is in readi-
ness for being transmitted to the bottling ma-
chinery by opening the valve Q in the pipe H'.

In order to prevent the possibility of liquid
being conveyed into the vacuum-chamber J
at any time during this operation ot the ma-
chine, the glass chamber O?is provided. This
chamber is provided with a ball O% which is
adapted when thrown upward to be seated
within a seat provided therefor in the upper
end of the chamber. It will be seen that if

at any time the liquid should be carried up-
ward from the cylinder A the ball O° will be
floated within the chamber, and in case the
liqguid rises to the top of the said chamber
the ball will be seated and connection with
the vacuum-chamber will thus be stopped and
the liquid will be prevented from entering the
said chamber.

- Having thus described our invention, what
we claim to be new, and desire to secure by
Letters Patent, is—

1. In an apparatus of the character de-
scribed, two hermetically - sealed chambers,
each being provided with spraying devices
and agitators as described, means for supply-
ing liquid to said chambers, and means for
intermingling gas with the liquid while en-
tering the second chamber, a filter-chamber,
a storage-chamber adapted to receive the fil-
tered liquid, a vacuum-chamber, having con-
nections with the hermetically-sealed agitat-
ing-chambers,and with the filter-chamber and
connections, whereby the air may be exhaust-
ed simultaneously from the several chambers,
substantially as described and for the purpose
specified. |

2. The vacuum-chamber J, the agitating-
chamber A the pipe O,connecting the vacuum-
chamber with the agitating-chamber, and
an automatically-operated valve interposed
within said pipe connection, whereby the lig-
nid is prevented from passing into the vac-
num-chamber substantially as described and
for the purpose specified.
~ In testimony whereof we affix our signa-
tures in presence of two witnesses.

CHARLES S. DOLLEY.
MARTIN O. REHFEUSS.
JAMES HUN'.
Witnesses:
WM. J. MERRILL,
CHAS. H. BANNARD.
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