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. 957.850.

 UNITED STATES PATENT OFFICE.

ATKERT G. KALE, OF CHICAGO, ILLINOIS, ASSIGNOR TO NATURAL DRY PRODUCTS
COMPANY, OF AUGUSTA, MAINE, A CORPORATION OF MAINE, ‘

To all whom it may concern: T

Be it known that I, Aweerr G. Kiis, a
citizen of the United States of Ametica, and
resident-of -Chicago, in the county of Cook
and.State of Illinois, have invented certain

. new and. useful Tmprovements in Methods

10,

15°

20

of Desiecating Fluid Substances, of which
the following is a spécification.

This invention relates to improvemerits in
a method of desiceating fluid substances and
more particularly to that class of inventions

‘wherein the substances to be desiccated are

introduced in a finely divided or atomized

condition into a carrent or body of air, pref-:

erably warmed or dried; so that each particle
of material will be exposed to the drying ac-
tion of the air and will be almost 1mmedi-
ately desiccated and reduced to a particle of
solid material. ‘ )
In the preferred form of appatitus- for
carrying out my.method the material to be
desiccated is contained in 4. siitable tank
and from there it is pumped into a pressure

 tank from whence it is atomized into a des-

25

~maintained curtent of dry, warm' air
30

iccating -chamber into which alr is con-
stantly introduced in large volume, the des-
iccated particles of mili thus. being sub-
jected to the drying action ¢f the constantly
A
blower or other exhausting device exhausts
the desiccated particles, together with the air
which has taken up the moisture from such

-particles, from the desicedting chamber and

35,

orces them into a dust collector, preferably,
yet not necessarily; of a centrifugal type.
ost of the dried or desiccated particles ave

~geparated fromthe air in this dust collector

40

and such separated particles are discharged
by any desired mieans.. The air from the
dust. collector, togethier with such particles

. -85 have not been separated therefrom, then
pass into a further dollector, preferably. of

45

R

rotary type, in which a still fier separation

-is made, and then the air and the small per-

centage of particles contained thercby is ex-
hausted from this rotary collector and dis-
«charged into the tank in “which the sub-
stances to be desiceated were originally eon-
tained. Im this tanlk the air and its sinall
percentage of valuable particles.is shibjected

. to g spray - of. the material being désiccated

‘and this spray gathers as much of the're-
maining particles as, possible ‘fromsthe air

spraying

METHOD OF DESICCATING FLUID SUBSTANCES.

Specification of Letters Patent. Paterited May:M), 1910,
Application filed February 4, 1809, - Serial No. 476;050. - .- C

mosphere, - Bl o

Generally speaking my-invention consists
of the method just described and as -herein-
after claimeéd. . Co ‘

Tn the drawibgs accompanying and form-
ing "part hereof, and which it will be un-
derstood “represent. the preferable; though
not necessary, form of my invention, Figure
1 is a view, niostly in side elevation, show-
ing the complete apparatus for carrying out

.my process. Fig.9 is a horizontal section of
“the “collector.

Fig. 8- is-a side elevation,
partly in section of the rotaty collector.
Referring now to the details-of the draw-
ings by numerals: 1 designaies a tank which
is preferably provided with “a - water or
steam jacket 2 for heating tlie material con-
tained within the aforesaid tank.
is provided' with ‘a supply pipe 4 by which
material may be placed in the tank and also

with an exit pipe 5 by which the material’is.

delivered -to the. desiccating chamber. - An
overflow 6 and a drain 7 are also provided
and if steam is supplied and used as a heat-
ing medium a stean connection 8 is also eni-
vloyved.” Within this tank is alse provided
a spraying device and on the exterior of the
tank a-pump. is émployed to operate this

he‘reina?te‘r described in detail. .

The pipe & which has been ‘mentioned as

coniiecting with the tank 1, conneets said

tank with a pump 10 which forces the fluid’

beéfore the air is ﬁnz‘lll‘y‘}di‘séhﬁl“éed to the at-
e R L T < : 55

This tank :

deviee, but said featuves ‘will be.
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material into a liquid pressure tank 12 and

the object of this tank is to kesp the liguid

at a.suitable pressure, say 200 pounds, so
as to deliver ‘the same throngli pipes 18 to
a'gseries of atomizers 14 placed within a des-
iceating chamber 16, Within this chamber
is arranged o heating coil 18 and this coil
15 contained within a‘jacket 19 to which air
is fed from the exterior through an inlet
20 and the air before. utering the desiceat-
ing chamber 16 must surroind the coils of
the heated 18 and pass out of the openings
91 of the jacket 19-1nto the desiceating cham-
ber.16. - " : ‘

The “desiccating -chaniber: 16 is provided
with “dn outlet 2 which: connects with a

90
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blower 26 so that the air is exhausted by this

“blower fronmr the desiccating chamber 16 and’

inasmuchi ‘as the only entrance to this cham-

105
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ber is the air inlet 20.which feeds the air

_ to the heater 18, it follows that the air which
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is exhausted from said heater must be first
preheated or dried by the heater 18. It is
desirable to maintain the temperatare of
the air at about 120° F. and in order.to
maintain this temperature I employ a dam-
per 28 which is connected by the crank 29
and rods 20 to a thermostat 81 controlled
by an expansion tube 32 entering the upper
portion of: the desiccating chamber. Noth-
ing new is claimed in the details of this
thermostatic damper and any of the usual
thermostatic dampers may be employed. |
The action of the apparatus so far de-
scribed is to introduce the substance to be
desiccated in o finely divided or atomized
condition to a constantly supplied current
of dry air introduced into the desiccating
chamber -and exhausted therefrom by means
of the aforesaid blower 26, the blower thus
maintaining a constant supply of dry air
in great volume in the desiceating chamber
and as finely divided or atomized particles
are subjected to this constantly supplied
large volume of sir, said atomized particles
are so exposed to the drying action of the
air. that they are almost 1mmediately desic-
cated and reduced to particles of solid ma-
terial; the liquid of the material being ab-
sorbed by the large volume of constantly
supplied dry air and the whole being drawn
from the desiccating chamber, as stated, by
the exhauster 26. From the exhauster 26 the
moisture laden air, together with the finely
divided and dried or desiceated particles of
solid material, are now forced into the first
dust collector. This dust collector, though
shown in rectangular shape in my drawings,
is so constructed as to form eddies as will
be explained and comprises a casing 30°
having an inlet 81 connected with the ex-
hanster 26 and an exit 82 which leads to a
second collector to be hereinafter described.
The casing 30° is provided with a series of

. vertical partitions 33 and 34 which extend

from the top to the bottom of the collector;
the said bottom being formed into the shape
of a trough 35 in which is located a con-
veyer 36, operated from the pulley 37, ar

. ranged to discharge the desiccated particles\]

55

out through the discharge spout 38. The
vertical partitions 33, as will be noticed do
not extend clear across the dust collector
but leave a passage across the dust collector,

. between said partitions, from the inlet 31°
" to the exit 32. The action of this dust col-

60

lector js to receive the dust laden air from
the exhauster 26 -and as said dust laden air
is forced through the dust collector from the

“inlet 81° to the exit 32 the air strikes against

65,

the vertical ‘partitions 33 and 34 and forms
whirling eddli)es’be'tween said partitions, thus
giving the solid particles a chance to settle
and fall down irito the trough 35 to be car-’

857,850

’

ried away by the conveyer 6. The air con-
tinnes its motion and 3 discharged out of
the exit 32. It will‘be observed that as the
air laden with. the desiccated material is
forced through the collector it strikes the

vertical- partitions and is thereby whirled

into eddies.

From the exit 32 the dust laden air is
carried to a rotary dust collector shown in
detail in Fig. 8. This collector comprises
an outer casing 40 with an inlet 41 which
is contiected to the exit 32 of the first dust

70

‘collector as shown in Fig. 1, and this collec- -

tor may be, generally speaking, of any de-
sired form except as will be particularly de-
seribed.  As shown in my drawings 1 have
adapted the dust collector such as shown in
U. 8. Patent No. 711,760 and the details of
this collector will need no further descrip-
tion other .than to point out the features
necessary for the operation of my method
and apparatus. As shown in my drawings
this collector comprises a series of radially
disposed dust collecting tubes 42 which are
arranged upon a rotary carrier 44 and given
a step by step movemeént by means of the
bell crank lever 45 and its hooked pawl 46
coacting with the slats-47 on the carrier;
the bell crank 45 being operated from the
pulley 48 by means of the rod 49 all as
shown in the aforesaid patent. And as in
said patent all of the said radially disposed
collecting tubes 42, except the one which
happens to be at the bottom, are cohnected
with the main air trunk 43 to which the air
is delivered by the inlet 41. As each dust
collecting tube 492 reaches the bottom, its
open end is located over the dust collecting
trough 38, in which is located a conveyer
38+ to convey away the collected particles,
and the said tube is given a vibratory action
by means of the knocker arms 50 contacting
with the bars 51 to give them a shaking ac-
tion against the action of the springs 52.
All the parts hereinbefore described are the
same as in said Patent No. 711,760, and, as
there shown, as the dust enters the inlet 41
it passes around into the main air trunk 43
and into the radjally disposed collecting
tubes 42. - As these tubes rotate, and as each
set of tubes redches aiplace where if is ver-
+tically disposed over the trough 38 the tubes
are given a rapid shaking action and ahy
material collected therein is caused to settle
by gravity into the trough 38 and conveyed
away by the conveyer 3s*. In order to con-
nect this rotary dust collector with the vest
of my apparatus I entirely close the machine
at the rear end and the frant end is simi-
larly closed by a closure. 53 which how-
ever is formed with an outlet 54 which con-
nects with an air trunk 61. .

The action of the rotary dust collector is
controlled by means. of a blower 60 shown
in Fig. 1, this blowef exhausting the air
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from the rotary collector through the afore-
said trunk 61 and delivering the air through
a trunk 62 to a spraying chamber compris-
ing two telescopic members 64 ‘and 65,
althougli the chamber’ need not. be made
telescopically unless desired. This spraying
chamber has:the lower member 65 which is

- provided with a perforated bottom’ which

10

enters-the tank 1 hereinbefore deseribed and
in the practical operation of this spraying
¢hamber the lower perforated .end of the
telescopic member 65 is immersed in the

© fluid substance to be desiccated so that the

15

air which is forced from the blower 60 into"
the spraying chaniber needs to pass through

the liquid to be desiccated and thus has to
pass through' the perforations 66 and-then

t up through the liquid in the tank 1 to. the

20

atmosphere, the said tank 1 being open: at:
‘the top as illustrated. The aforesaid spray-
ing chamber contains a series.of spraying:

or atomizing devices 70 and these are con-

- nected by a pipe 71 with-a pump 7 - he:in-

25

30
“from the blower 60 and the finely divided
~particlés thus tendto collect any'of the
dried partieles there may still be remaining
Jdn the aie which is forced into the spray-
ing chamber. The result of this process is
that by the time the air from: the desiceat-

35
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let of which is counected by a pipe T3 to
the bottom of the tank 1; in operation the
pump 72 forces the lquid from the tank 1

ithrough the pipe 71 to-the spraying oratom-

izing device where the spraved or atomized
particles of material to be desiceated rare
spraved or atomized: into the incoming air

ing chamber 16 is  forced through the two

“dust collectors and finally subjected to the
‘spraying action in the spraying chainber
64 and then forced to pass out through the

liquid in the tank 1, very little; if any, of
the material to Le desiceated is lost in the
discharge of the air.

~Within the bottom of the tank 1 s located
a stirring or agitating device 75 which is
operated from a pulley 76, the action of this
device being to create a'slight current in the
liquid by drawing said liquid from the top
down one side of the chamber permitting it
to flow up-the other side thus causing it to

be maintained at a uniform consistency, and. |

preventing the creation of foam. ‘

'The operation of my invention is as fol
lows: Supposiung milk to be the substance to
be desiceated, the milk is supplied througli

“the supply pipe 4 to the tank 1 and is foreed

by the pump 10 into the pressure tank 12

- where it is maintained at a pressure. of.say

80

200 pounds and then the milk passes through
the feed pipes 18 to the series of atomizers
14 located in the desiccating chamber 16, A

- constant current of warm, dry-air is main-

65

tained ‘in this chamber 16 owing to the

action of the blower 26 which draws the air |

in said chamber through the air inlet 20

where it is dried and slightly warmed, the
thermostatic damper regulating the air so
that it is maintained at a uniform tempera-
ttive- of about 120°. . Thus the milk is atom-
ized in the desiceating chamber 16 and sub-
jected to the drying actionof the constantly"
supplied warm dry air in sufficient volume
to take up the mosture from the milk par-
ticles thus immediately desiccating and’ re-
ducing said milk to particles of solid mate-

rial; The air carrying the moisture and the-.

solid particles is then drawn by the blower
26 "and’ forced ‘into the first dust collector
-where it attempts to find:an outlet butin'so
doing ‘passes through the extreme length of
said dust collector and strikes against the
vertical partitions 83 and 34 and 1s whirled
into eddies so'that the fine particles of milk
are separated from the.alr and'are’ per-
mitted to fall into the trough 85 where they

'mv
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are removed by the. conveyer 36, Thevair

which escapes from the dust collector!with

into the rotary dust collector by méang of
the “exhauster ~or. blower . 60.. In" going

any of its remaining patticles is now drawn

90

through this rotary collector, the dust laden':

ail passés into the main ‘air chamber 48 and

firomr thence into all of the radially disposed

dust collecting tubes 42 and as these tubes,
one at. a ‘time as they are given a step by
step movewent, reach the place where they

arve immediately over the trongh 438, they are

agitated $o as to cause any particles of milk

TR . T
to settle into the: trough and be carried

away by the conveyer 38%.  The air is'then

95

100

sucked through these radially disposed-cdl."

lectinig tubes and out through the trunk:gi
into the blower 60 from which it is ﬁ)ré‘“‘éﬂ;

through - the trunk 62 into the spraying:

chamber where it is subjected to the actien‘}os

of a fine spray’ of milk twhich is forced by-
the pump. 72 through the spraying devices
70.  Thus the air, with the few milk par-
ticles renaining in it, after passing through

the two ‘dust” collectors, is subjected to- this

milk “gpray and then is .cansed to pass
through -the perforations in the bottom of
the spraying chamber up through the milk
in the tank 1 and 4o the atmosphere where
it escapes.

From . the foregoing and accompanying
drawings, it will be seen that I have in-
vented a-method which desiceates fluid sub-
stances continuously and, discharges the air
after practically ‘all of the desiccated par-
ticles are collected theréirom. '

~The apparatus herein “shown and de-
scribed is not claimed herein but forms the
subject ‘matter of a separate application,
Serial, Nunber 446,176, filed July 30, 1908.
What T claim-as new is: '

L

115

1. The method “of desiceating fluid sub-

stances which consists in spraying the fluid
to a current of air and maintaining the aiv
in motion: by constantly renewing the saime,

13¢
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separating part of the desiccated material
from the air, introducing a liquid spray to
the air tocollect the remaining material from
the air and forcing the air through the fluid
being. treated, substantially as’described.

9. The method of desiccating fluid sub-

‘stances which consists in forming and main-

taining an air current by constantly renew-
ing the -air, introducing fluid material in
atomized condition to said current of air,

- separating the bulk of the- desiccated mate-

“15

rial from the air by a method of dry col-
lection, and collecting the residue by intro-
ducing a liquid spray to the air and forcing
the air through the fluid being treated, sub-

- stantially as described.

. 8. The method of desiccating fluid sub-

~ stances which consists in introducing fluid
- material in atomized condition to a current

20

of air, maintaining said air current by con-

- stantly renewing the same, and separating
-the bulk of the desiccated material from the

v 26

air by a method of dry collection, collecting

“the residue of the desiccated material by in-

troducing a liquid spray to the air, and fore-

: m% the alr throufh the liquid being treated,
I8t

stantially as described. -

4, The method \of desiccating fluid sub-

.30

stances which consists in forcing fluid mate-
rial from a.vessel or tank in atomized condi-

“tion to a current of air, maintaining the air

36

in motion by constantly renewing the same,

‘soparating part of the desiccated material
- from the air, forcing said current of air with
‘remaining material in ‘suspension through

" .the bulk of the fluid in said vessel or

40

tank, and spraying the air by the fluid being
‘trested in its passage from the atomizing

chamber to the vessel or tank containing the
biilk of the flnid, substantially as described.
.The method of desiceating fluid sub-

g tmwes which consists in forcing fluid mate-

N
\,

\‘

3
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rial from a vessel or tank in atomized condi-

“tion to a current of air, maintaining the air

in motion by contantly renewing the same,
separating part of the desiccated material

from the air, forcing said current of air with.

itsremaining material in suspension through
the bulk of the fluid in said vessel or tank,
and forcing the fluid from said vessel or tank
and introducing it in atomized or sprayed
form to the current of air previous to fore-
ing the air through the vessel or tank, sub-
stantially as described.

6. The method of desiccating fluid sub-
stances which consists in_introducing fluid
material in atomized condition to a current
of air, maintaining said air current by con-
stantly renewing the same, separating the

bulk of desiccated material from the air by a.

method of dry collection consisting in form-
ing eddies and permitting the desiccated ma-
terial to settle by gravity, subjecting the air
and the residue of the material to a liquid
spray, substantially as described.

7.”The method of desiccating fluid sub-
stances which consists in_introducing fluid
material in atomized condition to a current
of air, maintaining said air current by con-
stantly renewing the same, separating the
bulk of desiceated material from the air by
a method of dry collection consisting in
forming eddies and permitting the desic-
cated material to settle by gravity, subject-
ing the air and the residue of the desiccated
material to a liquid spray and foreing the
air through the fluid being treated, substan-
tially as described. ' ‘

Signed by me at Chicago Illinois this 25th
day of January 1809. . = ,
‘ ALBERT G. KALB.

Witnesses: .

Gro. F. Yaws, -
, W. F. Haxpex.
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