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To all whom it may concern :

Be it known that we, Crarrzs F. War.
Lack and Marrry F. Treeway, citizens of
the United States, residing at Tompkinsville,
borough of Richmond, city and State of
New York, and New York, borough of Man-
hattan, county and State of New York, re-
spectively, have invented certain new and
useful Improvementsin Apparatus for Puri-
fying Water, of which the following is a
clear, full, and exact description.

This invention relates o an apparatus for
and process of purifying water and dissolv-
ing chlorin in water, which is treated and
fed to the point of application to the main
supply of water and in such » manner that
there can be no escape of chlorin to the at-
mosphere.  One of the objects of the invern-
tion is to provide for an inereased pressurs
of a purifying agent, such as chlorin gas, in
i closed chamber so that there is a greater
and more rapid solubility of the chlorin in
water according to the well-known law of
the solubility of gases and liquids under
pressure.  Another ebject iz to vender the
process for making the solution visible, A
further object is to so mingle the water jei;
as it enters the absurption chamber and the
gas, that the water will have g strong im-
pinging and emulsifying effect upon the gas,
thus increasing the rate of sélution, Otk
objects are to provide an apparatus of the
class deseribed. which is efficient ang prac-
tical and in which the parts which consti-
tute the absorption device may be easily in-
terchanged for repair and inspection.

These being among the objects of the pres-
ent inventien, the same consists of the proc-
ess and certain features of construction and
combinations of parts for carrying out said

process to be hereinafter described and then -

claimed with reference to the accolnpanying
drawings illustrating an embodiment of the
invention, and in which—

Figure 1 is a front elevation
paratus;

Fig. 2 is an enlarged section on the Hine
2—2 Fig. 1, parts being broken out, showing
the absorption chamber and concomitant
parts; ‘

Fig. 3 is an enlarged detail of means for
spreading the jet of water as it issues from
the inlet into the absorption chamber:

ig. 4 is an enlarged transverse section of
the differential pressure-reducing -valve,
showing concomitant parts such as the con-

of the ap-
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~said diaphragm.
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trol valve for obtaining
and

Fig. 5 is an enlarged transverse section of
a suitable back pressure valve.

The apparatus forming the subject mat-
ter of the present application is specifically
different from the apparatus forming the
subject matter of our contemporaneous

a drop in pressure;

application Serial No. 17,122, and particu- 65 -

larly in the fact that there is no diffuser;
this being dispensed with, as a solution is
Ted directly to a main body of water. In
common with the latter case, the apparatus
of the present application ay include 70
two tunks 10, i1, for liquefied ¢ rlorin, an -
automatically controlled three-way valve 12,
which connects one of the tanks with the gas
line 13 when the supply from the other tank
is exhausted. a differential pressure-reducing 75
device 14, which as shown is specifically dif-
ferent from the corresponding feature of
aforesaid application, although the present
invention is broad enough to embrace said
corresponding feature, said device being 80
connected in the line ahead of the control
valve 15, used for obtaining a drop in pres-
sure, together with a branch pipe 16 to said
line 13 from behind the control valve 15,
and a metering or measuring device 23, com- 85
prising a fow-weter. Suitable gages such’
as 15% 15% may alsoc be employed as in
aforesald application. The differential pres-
suve-reducing device of the present applica-
tion is adapted to mainiain a constant drop 90
in presfure across the control valve 15, and
the details ave illustrated in Fig. 4,
Referring to Fip. 4, it will be seen thab

the valve proper 17 of the differential pres- .
sure-reducing device controls the passage of 95
gas through the line 13, and that the control
valve 15 is located between the aperture con-
trolled by said valve 17 and the branch pipe
16. The valve chamber 18 is located to ona

side of a suitable flexible diaphragm 19 ar- 100

ranged in a casing 90 so as to provide a
second chamber 21 at the opposite side of
This diaphragm is prefer-
ably reinforced. Branch pipe 16 connects

with the chamber 21, and at the same side 105

of e diaphragm 19 there is located a heli-
cal spring 22 which is placed under suitable
tension. The complications of the pressure-
reducing device of said other application are
not here necessary,
simple form, its object being to maintain -
through the medium thereof « constant drop

60

and the device is in very 110



- point when
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in pressure across, the control valve 15 re-

gardless of varying pressure at either. side
of diaphragm 19. The difference in Pres-
sure in the
tion at opposite sides of the control valve 15,
operates upon the diaphragm against the
force of spring 22 to close the valve 17 to a
equilibrium is established be-
tween this difference in pressure and the

‘force of the said spring. Any variation in

- pressure in the line, beyond the control
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85

-ject to a variable

.curacy of the calibration of

preferred absorption vessel

“chamber 25 is suitably

‘rubber or other suitable material.

valve, is transmitted equally to both sides of
said valve and does not affect the rate of
flow of the gas. - ‘

To render an understanding of the device

“illustrated in Fig. 4 clearer, it is stated that
the known methods for reguliting the flow

of ‘gases employ means for eliminating the
effect of variation in pressure at the source
of supply, but they do not provide means

for eliminating the effect of variation in’
pressure-at the point of application of said-
-gas.” It is obvious

that the said known
methods are not applicable i cases whera
the point of application of said gas is sub-
pressure, because such va-
riations in pressure reduce the difference in
pressure across the controlling valve, which
varies the flow
-valve. TFurther, said variations in pressure
cause a corresponding change in density of
the gas as it flows through the meter indica-
tor. Such change in density vitiates the ac-
said indicator.
The device of Fig. 4 is therefore an improve-

ment on the known methods, in that it is g ,v

means for. controlling

and measuring the
flow of gas which shall

be substantially un-
in the pressure at
the source of supply and any variation in
pressure at the point of application up to a

‘predetermined maximum.

eferring more

particularly to Fig. 2, the
and concomitang
parts will now be described. This comprises
a glass chamber 25 for containing the sola-
tion, and which may be supported upon a
metal ring 26 which is carried by the sup-
port 27, said chamber 923 being" provided
with a shoulder 28 which rests upon said
ritg. The vessel including chamber 25 also
inclades a suitable cover 29, the joint be-
tween which and the upper edge of the glass
packed as by a gasket
30 which may be composed of a layer of
Bolts
such as 81, see Fig. 1, pass through the cover
29 and the metal ring 26, and secure the glass
chamber 25 in stationary position. Water
under pressure is introduced into the absorp-
tion chamber 25
top or cover 29, while the chilorin gas is in-
troduced through an inlet tube 34 which
may be suitably mounted in the cover 29, and
between said tube and the extension 35 of the

line between the points of connec--

- recess 39 in cover 29,

layer of

of said gas through said

. ber 25, so as to make

_dissolved in the

through an inlet 83 in the .
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gas line from the flow-meter 16, there is lo-
cated a back pressure device 36 shown in de-
tail in Fig. 5, and comprising a - valve proper
37 for controlling the passage of the gas into
the chamber 25. Said back pressure devicé
although in this case
above and directly mounted on the absorp-
tion device, need not be described in detail,
inasmuch as the preferred form thereof cor-
responding substantially to the one here
illustrated, is described fully. in aforesaid
application. As explained therein, this
back pressure device maintains a constant
back pressure on the ‘measuring orifice and
prevents moisture from coming back in the
orifice, or at least enough to do any damage.

Preferably the inlet tube 34 is of silver
and is surrounded by a bushing 38 which
may be of vuleanite, and is serewed into a
which surrounds the
tube 34, said bushing extending through the
rubber 30 and having a flange 40
upon which said layer is seated, so as to pro-
vide a proper joint. Preferably the water
and the gas inlets are associated closely to-
gether, substantially as shown. ‘Preferably
also, the water inlet 83 is flared so that a
conical sheet-like jet may be produced by a
suitable water spreading device Jocated in
said inlet. This spreading device/may com-
Pprise a tubulas section 41 screwed into said
inlet and having a snitable passage there-
through, in which is rigidly mounted a spiral
blade or web 42 which terminates; just back
of the extreme end of the inlet. The solu-
tion of chlorin is piped off to ally desired
point of application by means of an outlet
pipe 48 which is connected in suitable man-

70

preferably located .

80

90

100

ner with the upper end of a tubular leg 44 -

which may be.composed of vulcani’te, and ex-
tends from the cover 29 down heloty the level
of the water and to.a point which is fairly

close to the bottom of the absorption cham-

off from the chamber any’gas except that
water, for the reason that
the gas will remain at the top of said cham-
ber. : ‘ :

or apparatus is an inclosed one, the gag ean-
not escape to the atmosphere, and an in-
creased pressure of ‘the gas in the absorp-
tion chamber 25 will produce a inore ‘rapid
solubility of the same in the water in the
chamber. . It will e seen that in opération,
the water jet issuing from the inlet 33 wil]
be emitted from its point of generation, in a

it impossible to draw -

It will be seen that as the described s¥istem -

115.

120

downward direction through the free gus -

space in which the surface of the body of

. water is located, and by reason of its being

nnimpeded said jet will exert its’ full foree
downwardly, so as to have g stroiig imping-
ing and emulsifying effect npon the £as 1ssu-

g from the adjacent “injet tube 34 and -

-
the

which is present in said free space in

136
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water spreading device located at said water
inlet and across which said water is let into
said vessel, and whe ereby the water is caused
to plunge downw azd v into the body of

water In said vessel, and solution dmharno
means hav ing its inlet below the water lev el

. in an qpmmtns for purifying water,

Hm rornbm afion of a gas conducting line,
means for contro Hing and 1mnlat1no' the
rate of flow of aas t}‘roucfh said ]me a closed
vessel having its water Tlevel near the top
ther vm. (.nu “above which level said line ad-
mits said gas into said vessel. means for dis-
charging water into said vessel at a point
above \‘de vater level and in a downwardly
ducr:wl jet, under pressure independent, of
the pressure of said gas, said vessel being
frea from obstwctlons to the downw(u‘d
l:hmm of said ]et onto and into the body
'n water in said vessel, und solution dis-
charge means having its inlet helow the said
water level.
5. In an apparatus for purifying water,
the combination m‘ a gas mnductmw lme.
means for controlling and re(rulatmw the
rate of flow of gas Hn'ouwn said line, a- closed
veszel having its wm‘er level near the top
thereo f. and above which level said line ad-
ﬂh\ said gas into said vessel, means for dis-
charging water into said \'esxd at .a point
ahove ~,.11x1 water level and in a downw ardly
directed jet, nnder pressuve independent of
thv pressure of ‘:Jld_ as, said vessel being
free from obsh‘uc*mn& to the dow n\\ard
plunge of said et onto and into the body of
ater in sald vessel, back pressure valve
meang in muu line for closing a valve orifice
}m‘\(exx sald means and szud vessel, and
adapted to epen under pressure of said g2as

H=

H
3
1

i direction reverse to the flow of said zas,
and selution discharge meuns having lt‘, in-
fet balow the said water level.

8. In an apparatus for purifying \\atm

the combination of a gas conductmg ]1n(=
means for controlling “and regulating the
xnio of flow of gas tmough “said hne, a

Josed al )H()Yplu()n “vessel to the upper part
ui which said Jine mnducts sald o gas, means
Tor supplying water i i a downward jet into
s upper part of said \ossel $0 as to un-
pinge direr tly onto the surface of the body
of water in mxd vessel, s valve casing in said
Hine, said casing havi ng.a gas outlet toward

~tid vessel, an automatic valve in said casing
normally c]()slnv said outlet, and adapted- fo
e Wil ened mdopen( ently of the pressure in
said vessel, by the progﬂure of said gas in a
direction reverse to the flow of said o gas, and
sedution discharge means having 1ts inlet

eonsiderably bn]ow the water level in said-

ctiamber,

. An absorption device for dissolving gas
“ater, cotaprising a closed vessel havmg
a free and uninter rupted space at and above

17
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the water level in said vessel, said vessel be-
ing provided at the top of said space with
two inlets, laterally removed one from the
other and respectively for separately adinit-
ting water and gas under pressuve info said
vessel, the water inlet being directed down-
wardly into said vessel to produce a plung-

_ing action of the jet of water onto the body

10
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»f water in said vessel, and a solution dis-
charge leg fin said Vessel extending down
considerably below the water level.

8. An absorption deviee for dissolving gas
in water, comprising a elosed vessel having
a free and uninterrapted space at and above
the water level therein. said vessel being pro-
vided at the top.of said space with two in-
lets. laterally removed the one from the
other and respectively for separately admit-
ting water and gas under pressure 1nto said
vessel. a downwardly divected water spreader
at gaid water inlet and at the point of gen-
eration of a jet of water from said inlet,
whereby the water is formed into w. conical
sheet caused to plunge downwardly into the
body of water in sald vessel. aud 2 solution
discharge leg in said vessel extending down
considerably below the water level.

9. The process of purifying liguids, whichs
consists in projecting gas into n free space
of a closed absorption vessel and directly
above a refatively Targe mobile hody of lig-
aid in said space, and at the same time pro-
jecting a jet of liquid diregtly down from a
point above said space throngh the gas in
said space, and causing said liquid jet to
plunge directly into said body of liquid
without impedance and with full force, and
thereby churning up said body of liquid to

~facilitate the absorption of said gas and to-

{r.m a solution. :

10. The process of purifying Tliquids,
which consists in continuously projecting a
jet of gas into a free space of a cloxed ab-
sorption vessel and direetly wbove a rela-
tively large mobile body of figuid in said
space, continuously projecting a jet of liquid
directly down from a point above said space
through the gas in:said. space and causing
said liguid jet to plunge directly down into
said body of Hquid.without impedance and
with full force, thereby churning up said
body of liquid to facilitate the absorption of

“said gas and to form a solution, and con-

- tinuously discharging said solution from

60

said vessel under the pressure of said gas,
the surface-level of said body of liquid being
variably controlled by said gas pressure.

11, The process of purifying liguids,
which consists in projecting chlorin gas into
a free space directly above a relatively Iayge
mobile body of water in a elosed absorption

chamber, and at the,same time projecting a-

jet of water throngh the @as in said space

~directly. down from its point of generation
into said body of water, withs ¢ impedance

1,285,401

and with full force and thereby churning up ‘

said body of water to facilitate the absorp-
tion of ‘said chlorin gas and to form a
solution.

12. The process of purifying liquids,
which consists in projecting a jet o(} gas

Junder pressurve into a free space directly

above a relatively large mobile bedy of lig-
mid in a closed absorption chamber, and at
the sanie time projecting a conical sheet-like
jot of liquid through the gas in said space di-
eetly down into said body of liquid, and
thereby churning up said body of Tiquid to
tacilitate the absorprion of said gas and to
form a solution. .

195. The process of purifying liquids,
which consists in projecting chlorin gas into
a free space directly above a relatively large
mobile body of water in a closed absorption
chamber, and at the same time projecting a
jet of water through the gas in said space di-
rectly down from its point of ceneration
into said body of water. and without im-
pedance and with full force thereby churn-
ine up said body of water to facilitate the
absorption of said chlorin gas and to form
a solution. and discharging the said solution
under pressure of said gas into a body of
water to be purified, the surface-level of said
hody of liquid heing variably controlled by
said gas pressure. o

14 The process of purifying liguids,
which consists in projecting gas nto a free
space divectly above arelatively lnrge mobile
body of Tiquid in a closed absorption cham-
ber. and at the same time projecting a coni-
enl sheet-like jet of liquid through the gas in
said space divectly down into said body of
liquid, and thereby churning up and agitat-
ing the upper portion of said body of liquid
to facilitate the absorption of said gas and
form a solution. discharging said solution
under pressure, at a point where it is com-
paratively quiescent, and increasing the sur-
face-area covered by the impinging conieal
jet at the Hquid level as the hiquid is pressed
further down by the gas above it.

15. The process of purifving Tquids,
which consists in admitting a continious in-
flow of water under pressure to a closed ab-
sorption chamber by directing theveinto n
downward jet of said water, establishing a
supply of chlovin gas under high pressure
contintously in producing said chlorin
gas into said chamber under reduced pres-
sure during the direct impingement of
said water jet at full force onto the water
in said chamber from the point of gener-
ation of said jet. which is the point of
inflow of said water into said chamber,
in order to form a solution therein, main-
taining by said jet of water such a body
of water in said chamber as to substantially
611 it while at the same time violently agi-
tating the npper portion of said maintained
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body of water by means of said downward
jet of water direct from its point of genera-
tion, ntilizing the continued pressure of said
gas upon satd body of water n said chamber
hy the impingement ot said gas upon the so
agitated portion of said body of water to
tend to produce a continuous outflow of said

-solution, keeping up the supply of said gas

=)
at said reduced pressure irrespective of the
pressure in said chamber, continuousiy dis-
charging the so formed solution from said
chamber by ‘means of said gas pressure in

ald chamber, but at a point where said body
of water is more quiescent, and applying the
so discharged solution ‘tc water to be 15
purified. ,
Signed at New York, N. Y., this 22" day
of March, 1915. - - ,
CHARLES F. WALLACE.
MARTIN F. TIERNAN.
Witnesses:
Gro. L. Wazerock,
Brarrice Mirvis.



