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PROCESS FOR INTIMATELY MIXING LIQUID AND GASEQUS FLUIDS.

Spe;ﬁﬁﬂc&tiﬂn of 'Left@m Pﬁ%m:t.
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Application filed July 20, 1904. Sexial No. 215,701,

To all whom it may concern:

- Be 1t known that I, Psur Kesrner, 2 I'citi-—'
~zen of the Republic of France, and resident
‘of Lille, France, have invented certain new

and useful Improvements in Processes for
Intimately Mixing ILiguid and Gaseous

Fluids, of which the :foﬂewing 1s 2 specifi-
cation, S |

The essential 'quect: of my invention is to

intimately mix air and water or other gas-
~eous and liquid fluid by mechanical ad-

~buxture for the purpose of producing a

vapor of humidified air of such permar
~character that it may be distributed through

20

permanent

pipes; or_for the purpose of purifying the
iguid flmid or washing the gas, =~
For convenience and brevity in expression

I will hereinafter refer to -ﬁaseﬂus and liquid
fimid as air and water, suc

usually treated.. o

- 1 am enabled to _acc@mpliéh the object of

‘my invention through the employment of a
process. by which water distributed over

25

30

40

rapldly rotating blades or surfaces to be
-centrifugally expelled therefrom is at the
same time subjectod to the influence of cur-
rents of air generated by centrifugal expul”
‘sion from narrow passages formed by or be-

tween said surfaces, said currents assisting in
thinly distributing the water over the sur-

iacze or blades atoresaid, st the same time

by the force of their outward expulsion and
immediate contact with said blades or sur-

faces, scting bath to take up. or absorb a
wortien of the water theréon and to assist
in the cenlrifugal expulsion of the water
‘therefrom, eausing it to be reduced to an .ex-
 tremely fine 'state of atomization. whereby
it may mix with the air likewise centrifu-
gelly expelled. - o0
My invention can best be séen and under-

~ stood Dy a description of the process ex-

ploined in the light of the apparatus which

I have found to be the best adapted for
practicing it. For the purpose of ‘illustra- .

“tion I have shown this apparatus in' the

drawings used as a means for producing a
humidified. dir together with means for dis-

‘tribating this air,

- Referring. to the - d-fawihgs,: Ehérefbraa

TFigure 1 shows a diagrammatic view of the

apparatus including the. delivery or dig-
tributing pipe which is used especially when

. the apparatus. is employed for-purposes of
'  Kig. 2 shows in vertical £ and ent _ lef
- section the atomizer or fan which comprises | passage O where this pipe is provided with

humidification.

being the matter

N extending back and entering

| the essential feature of the apparatus. Fig.
3 1s a cross section of the atomizer or fan.
Fig.-4 shows in detail a section of the de-
hivery pipe to which special reference will
hereinafter be made. I'ig. 5 shows in plan
a portion of said pipe. Fig. 6 is a cross

section of the extension to the deiivery pipe.

60

In the drawings:—A represents a casing

preferably rectangular in shape so that it

may conveniently be fixed either to the ceil-

ing or wall of the room in which the appa-
ratus 18 set up.

>. Inside this casing is the
~atomazer V. This comprises a rotary fan
consisting of a disk U from whieh there

70

project outwardly, In a direction substan- =

tially parallel: with the axis of the fan, a

large number of blades 7, set relatively near

- together in order to form narrow passages ¢’
‘between them. These passages open out-
wardly from an interior water and air intake

or receiving chamber X and may be nar-

78

rowed at the points of their exit by curving
the outer edges of the biades. It is also to .

be noted that the fan blades are made prefer-

80

ably tapering, being wider at the point of

their juncture with the disk and tapering

toward their outér extremities, this taper-

- ing being, however, along the inside edge of
the fan blade, the outer edge of each fan
blade being preferably in a line pavallel
‘with the axis of the fan. The fan blades sre

also shown crossed by a series of disks D',

D2, D3, The fan is rotated by means of the

pulley-driven shaft V' extending through

the casing and connecting with the disk U.

~ 0 1s an opening in the casing forming the

inlet to the chamber X of the fan.  The cas-
mg.at this point connects vitth the outside
of the room by a pipe O' forming the en-
france passage into the chamber X of the
fan for the admittance of air and ‘water,

90

water being admitted into  the passage

_through any suitable conduit of discharge E.
At the point. S at right angles to the axis of

the fan is another ‘opening in the casing con-

necting with the interior chamber thereof

‘outside the fan“blades and forming the out-

let thereto. Connecting with the. ca,sing_ at
ng

this ‘point is a discharge pipe T exten

100

105

out~1nto the room -into which the vapor or

‘humidified air is to be delivered. ' This pipe
“turns upwardly and at the bottom thereof at
:the point. M 1s provided with a guard for

-

directing surplus water into a drainage pipe

the inlet

1160
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a nozzle R* pointed in the direction of the
inlet to the chamber of the fan. -

 Attached to and extending from the de-
livery pipe T is an extension thereof or duct
T1. This latter 1s provided along the bot-

tom with a slide R contained in guideways | _ ne films -
at the same (1me with, and 1nto the currents

located on the bottom of the pipe T* and

which slide has a considerable number- of ;

perforations » providing an exit from the
pipe T downward Into a gutter G. This
autter 1s supported by hangers (z! which are
arranged upon and depend from the duct T,

" the arrangement of the gutter being such

15

that the gutter will be opened laterally along
the sides above the bottom thereof. ]
The operation of the means above de- :

~ seribed is as follows:—When the fan V 1s

20

 creased by slightly contracting the exits

25

very rapidly rotated the blades of the fan

will carry around with them the air -con-

taiped-in the passages between said blades
-and will centmfugally expel the air from

said passages. This action may be in-
from the passages, done by curving the
outer edges of the blades. The effect of
*uch_(zent__rifugal expulsion is that very rap-

- "1dly moving currents of air gre made to pass

-
'

30

. passage, alr necessarily rapidly flowing into

385

through the passages between the blades of
‘the fan and become centrifugally expelled

therefrom. Such development of air cur-

- rents and the centrifugal expulsion thereof
.~ necessarily implies a rapid

._ ow of air into
the inlet chamber of the fan from the inlet

this chamber to take the place of that ex-

- pelled. Now when water. 1s admitted into |
- - the Inlet passage the effect is that it 1s pulled
-or drawn along into the intake chamber of

- the fan and propelled in the direction of the

. 40

fan blades. By reason of their exceedingly-
- rapid rotation when the water reaches these
blades it 1s'broken up into fine particles and,.

by centrifhigal expulsion made to flow over

45

o0

99

60

the surfaces of the blades toward the outer

edges thereof. At the same time, also, the
currents of air rapidly flowing through the
passages between the blades, assist in the dis-

tribution of the water over the surfaces of

the blades; in other words, the force of the

alr currents assists in spreading the water
over the surfaces of the blades of the fan in
thin films. In their passage over these films
of water, by reason of the force of their pro-
pulsion and by reason also of the narrow
passages between the fan blades by which
the currents of air are brought into imme-
diate contact with the water, said currents
act to take up or absorb a portion of the
water before its centrifugal discharge from
the fan, Il |
centrifugal expulsion of the water from the
outer edges.of the blades of the fan for

“the reason ghat the air itself is impelled-to

move by the centrifugal expulsion in the

The air currents also assist in the

| humidified to a point of oversaturation, pro-

{

passages.

23,856

off from tl;e edges of the fan blades. The

result is that the water is discharged from

the edges of the fan blades with an unim-
peded velocity, the water, as said before,

- having been reduced by the currents of air

70

into exceedingly fine films which discharge

of air moving in the same direction. The
effect is that a very rapid and exceedingl

fine atomization of the water is produced.
In point of fact the air and water become so

75

intimately intermjixed that the air becomes -

ducing, in other words, a vapor of such per-
manent character that it may be conveyed
through pipes. In this connection it 1s to
be- observed that the fan not only acts as a

80

means for obtaining a mechanical admix- -

ture between the air and water, bat 1t also

acts at the same time to propel the humidi-
fied air through the delivery pipes or ducts. =
. Reference has already been made to the

fact that the passages between the blades
should be narrow as distinguished from wide
The reason for this 1s that if
these passages are too wide then drops or
particlis of water not sufliciently broken up
might be carried by the currents of air
through the passages between the blades
without coming in contact with the surfaces
of the blades.- The effect would be that

these heavier drops or particles of water

80

90

coming in wcontact with the more finely pul- .

verized water beyond the édges of the blades

would act-to take up or absorb the same, in
other words, to extract it from the air n
which 1t would otherwise remain and be cx-

pelled through the delivery pipe. The rea-
son, also, for providing narmw_p‘assu&es be-

Lween the blades is to obtain more effective
centrifugal expulsion of air and so an in-
crease of pressuré in the alr currents. In
other words, the air should be carried around
im the fan, being centrifugally expelled
therefrom as distinguished from that type
of fan which practically only beats the air.
It 1s therefore an essential point, in order to
satisfastorily practice the process, that the
passages between the blades of the fan be
reduced to a relatively small width, the nar-
rowness of the passages being such, however,
as not to interfere with the air-propelling
feature of the fan, that 18, so as not to pre-

“vent, that proper development of the currents

of air above referred to. - - |

Reference has already been made to the
fact that the fansblades are preferably ta-
pered, being wider at thé point of their

Juncturc with the,disk supporting the same

at the back of the inlet.chamber-of the fan,
‘The reason for this is that when the water
1s drawn into the intake chamber it has a
tendency to be sucked into-the back of the
fan and flood the back parts of the blades or

60 same direction as the water which is thrown ' that portion of the blades nearest the disk
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supporting. the same. It is essential,
course, 1n.order to procure a proper cen-
trifugal pulverization of the water that it

-should be very finely and evenly distributed
over the siirfaces of the blades. As before
ribution is materially as-

explained, this disi tion 1s mate
sisted: by the currents of ajr passing over

-

~these surfaces. The equal " disiribution of

 water over the blades is .pr-il_narily'_.ﬁbt'a.in_e{], ;

10

1o

20

25

30

however, by making the portions of the
blades recelving more water wider than those
portions receiving a lesser amount of water;
n other words, the rear portions of the

lades which receive more water ave wider |

than the forward portions thereof in order

that the water may have a'larger surface to
flow over. By providing a tapering blade,
~ therefore, a more equal distribution of water-
18 obtained over the entire blade. |

The disks which were before deseribé’d as

attached to the blades, assist to a-certain de-
gree n stopping the water and distributing
1t at 1ntermediate points along the blades of

the'fan. In. other words, tle disks impede

the water in its passage toward the farther-
end of the intake chamber. During its pas-

sage through the fan Ppractically all the
water introduced is taken up. -A certain
amount, however, is pulverized less finely
and- falls very rapidly to the bottom of the
tube T. This water s stopped by the guard
placed close to the bottom of the tube at the
pommt M as before explained, by which it ig

returned into the passage connecting with

the intake chamber of the fan iito which it
discharges through the nozzie on the end of
the pipe. A certain quantiy of air returns

~at the same time by this pipe and disperses

40

Q0

‘the water, this air being in fact under pres-
sure. A returnt of the surplus water is bot-
ter obtained by reason-of the fact that the

delivery pipe of the fan rises oblhiquely to

such a height that the bottom part thereof at
the pomnt M is in line with the fan inlet.  This
15 not necessary, however, as the water wil !

.; -

return by the pressure even if the point M is.
lower than the fan inlet. Owing to the,
speed of dischargé from the fan up through
the delivery pipe no water remiains in the
sainecany water which anight collect on iis
walls bemng made 1o climb along the in-

chned plane and made to enter the dramage

tube above explained. According] V a cer-

Ctam amount of water cirenlates in s contim-

sons manner m a eyele and produces a com-

of

l
|

i

|
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plete humecting of the fan even if ihe
amount of water supphed be verv small,

After the humidified "air has onfered 1he

pipe Tt is dischiarged therefrom perpen-

'fli(?li]ill'l}"" t‘]'.lf.ml,ﬂ.l‘,‘li- the perforations in the 60
bottom. of. said pipe into the outter below

agamst which it strikes, frecine itself from
any excess of water and then. d1scharging
Auterally from the pipe or duct 1Y nio the

room. , - | 65
- Having now fully deseribed my mvention
what T claimy and desire to secure by Tetters
Patent 15— S _'

L. Thée process of intimately mixing gas-

eous and hqguid fluids consisting in directing. 70

the liquid fluid ounto rapidly rotating sur-

Taces to become pulverized by and dissemi-

Thated over satd surfaces and cent.rifuga.lly
projected therefrom in the form of an

atomic spray and into the gaseous fluid in- 75

duced to pass over said rotating surfaces
and centrifugaliy expelled t'herefrmn'_ with

sald liquid fluid,” -
2. The process of intimately INIXING gas- -

eous and liquid fluids consisting in directing 80
‘the liquid fluid onto rapidly rotating sur-
faces to become pulverized by and dissenii-

- nated over said surfaces and centrifugally -

projected therefrom in the forms of an

atomnne spray and into the gaseous {luid in- 85

duced to pass into passages formed- between
sald rolating and moistened surfaces to Pass
over sald surfaces and become centrifugally
expelled thevefrom with said haguid fluid.

3. The process of intimately mixXing. gas- 90
eous and iquid fuids consisting in introduc-
g a gas and liquid into a chamber to outlet

" therefrom  through a series of rapidly ro-

tating passages agamst the surfaces forming
the walls of which passages the hquid 1s 95

cansed to break to hecome pulverized by and
disseminated over said surfaces and cen-

trifagally expelled therefrom in the form of
M atomie spray into the oaseous fluid in-
dueed to pass into and through said passages 100
from said chamber to becole (:mltriflwé?lv

expelied from said passages with said ligui

hard.

- Intestimony whereof T have hereunto set

sy bhand I presence of two witnesses.

| PAUL KESTNER.
Witnesses: . | '
tHuner Coarnneg,

LRoN Proxee.
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