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To all whom it may concern.:

Be it known that I, Nerson A. Lock-
woop, a citizen of the United States, resid-
ing at Ogden, in the county of Weber and
State of Utah, have invented certain new
and useful Improvements in Apparatus for
the Gaseous Treatment of Saccharine Juices;
and I do hereby declare the following to be
a full, clear, and exact description of the in-
vention; such as will enable others skilled in
the art to which it appertains to make and
use the same. .

This invention relates to-improvements in
apparatus for the gaseous treatment of
saccharine juices. - .

I am aware that, in the manufacture of
cane sugar, in addition to-treating the ex-
pressed raw cane juice with lime for defeca-
tion purposes, for a long time it has’been
customary to sulfur the raw juice, by im-
pregnating the same with sulfur dioxid, for
the purpose of decolorizing or bleaching the
juice. . Similarly, in the treatment of the
raw diffusion juice from the sugar beet, in
addition to the introduction of carbon di-
oxid, for the purpose of carbonation or
causing the precipitation of the lime salts,

- employed to reinove impurities, it has also
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been a common practice to sulfur the solu-
tion. '

My invention, therefore, does not aim at
the broad idea of treating saccharine juices
with any particular gas or gases, but is di-
rected to an improved apparatus for making
that treatment more positive and effective.

The main principle on which prior de-
vices of this character have operated has
been to have the raw juice sprayed or caused

to flow downwardly; in“thin sheets or rib- .

bon-like streams, over alternately -disposed
shelves, oppositely located in a closed recep-
tacle, comnmonly known as sulfur boxes,
while -the gases were caused to flow up-
wardlv therethrough and were partially ab-
sorbed by the down-coming juice. This,
however, produced wore of a bodily contact
of the gases with the surface of the juice,

-and while absorption resulted, it is obvious
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that the more intimately the treating gas or
gases are caused to commingle with the
juice, the more effective will be the impreg-
nation-and absorption.

The primary object of my invention,
thevefore, is to improve the conditions or
methods heretofore employed, by causing
the gases to come into more direct or inti-

mate molecular contact with the particles of
the mass of juice, rather than by: surface
contact and indirect partial absorption.

In the accomplishment of this end, my in-
vention consists broadly in injecting the raw
juice, preferably under a pumping pressure,
in the form of spray or jets, into the appa-
ratus, and simultaneously sucking in the
treating gas or gases into intermingled or en-
trained relation therewith, by aspiratory ac-
tion of the injecting means, at the entrance
of the apparatus, causing an initial com-
mingling of the juice and the gases. The
juice and entrained gases are then conduct-
ed through a down-pipe or conduit, of suit-
able length, to a retarding chamber, having
a series of alternating, oppositely disposed
baffle plates or barriers, forming a tortuous
passageway through the retarding chamber,
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and dimimshing the velocity of the ascend-

ing liquid, as 1t rises in the retarder to-
ward a discharge outlet ~t the upper end
thereof. The gases naturally act on the
juice during the passage through the down-
pipe, and further react on the liquid in.the

80

retarder, resulting in more effective clarifica-

tion and bleaching.

The methods of filtering qut the rema,iningi

lmpurities from the clear juice, evapora:
tion, crystallization, etc., may obviously be

88

accomplished by the usual apparatus now :

employed for such purposes.’ I

“From a manufactural standpoint, an-
other object of the invention is to produce
such an apparatus, which is not only simple
in construction and operation, but which is

also durable, efficient in action,. and ,com-

paratively inexpensive to manufacture.

For'the purpose of a full disclosure, ref-
erence is had to the nccompanying drawings
illustratitigh a ‘practical embodiment of the
invention, which will be described in detail
in the foliowing specification, and -the par-
ticular features of novelty of which will be
more “particularly pointed out in the ap-
pended claims. )

Referring to the drawings, in which like
characters designate the same parts in the
several views:—Figure 1, is a vertical see-
tional view through the outer receiving
tank, my improved apparatus being shown
in elevation, and & portion of the receiving
tank, and the down-pipe conduit being par-
tlally broken away. Fig. 2, is a longitudinal
sectional view of the upper portion of my ap-
paratus, showing the disposition of the in-
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jector nozzle and cones, within the gas re-
ceiving casing or commingling chamber.
Fig. 8, is a similar view of the lower portion
of my apparatus, showing the disposition of
the baffling plates or barriers within the re-
tarding tank, and the outer receiving tank
being omitted, and Fig. 4, is a transverse
sectional view through the injector nozzle,

taken on the line 4 of Fig. 2, and - looking

downwardly in the direction of the arrow.
1 designates a cylindrical casing, fune-

_tioning as a mixing chamber, having a

flanged open bottom 2 and top 3, the
upper end of the casing being provided with

inlets for the treating gases, the inlet for.

the sulfurous acid gas (SO,) being indi-
cated at 4, and the inlet for the carbonic
acid gas (CO,) being indicated at 5. .
The casing 1 is provided with a flanged
plate or head 6, snugly seated within the
aperture 3 of the casing, its flanged rim por-
tion 7 resting on top of the casing and se-
curely bolted thereto to form a tight top
closure for the mixing chamber. The cen-
tral portion of the cover 6 is also apertured
as at 8, and may be provided with the cir-
cular boss 9, on which is seated the flanged
top 10 of an aspirator or injector 11, pro-
jecting through the aperture 8, into thé mix-
ing chamber, and which injector may have
an integral bottom plate 12, provided-with a
plurality of jet orifices or nozzles 13, pref-
erably of conical contour, and so- disposed

- around the bottom plate 12 as to project ihe

Incoming raw juice, in the form of a spray
or a serles of jets, against the inner surface
wall of the first hollow conical member here-
inafter referred to. '
Seated on the flange 10 of the injector is
the flange 14 of the raw juice inlet pipe 15,
leading from the source of raw juice supply

(not shown) and registering with the hol- .

The boss 9
14 may be suitably

low interior of the injector.
and flanged heads 10 and
bolted together. ) i
Centrally within the mixing chamber are
suitably supported un alined series of trun-
cated hollow conical deflectors 17, 20 and
23, three being shown in the drawings.
These conical deflectors may have flaring
upper rims 18,.21 and 24, and cylindrical
short extensions 19, 22 and 25 at their lower
ends, but it is obvious that they may merely
be simple cones. The upper portion ¢f the
cone 17, -preferably projects substantially in
line with the gas inlets 4 and 5, and the noz-
zle end of the injector projects a short dis-
tance within the cone 17. The lower or
apex end 19 of the upper cone similarly pro-
jects within the upper portion of the inter-
mediate cone 20, while the apex end of the
cone 20 projects within the flaring upper

portion of the lower cone 23, the apex ends.

of the cones having successively greater di-
ameters than the preceding one. The lower
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end of the cone 23 also projects inte & &imi-
larly disposed conical throat 26, flanged at
27 and securely bolted to the base flange of
the casing 1. This eonical throat 26 is also
provided with a flaniged apex 28 bolted to the
flanged apex end of an inverted conical tube

29, terminating in one or more tubular se¢- -

tions 30 and 31, which latter are-connected

by an elbow 82 with-the interior lower por--

tion of a retarder or bafling tank 33, the
arrangement forming a conduit, for the in-

_termingled raw juice and gases, between-the

injector and the retarder.

. The retarder may be of sectional construc-

tion and suitable contour, rectangular, or
circular as shown'and extends a substantial
distance upwardly alongside the down-pipe
or ¢onduit sections 31 and 30, which it sup-
ports by its connection at the base with the
elbow 32, and it§ upper end by the con-
necting rib 84¢. The retarder or baflle tank,
itself, may be suspended within an outer re-
ceiving tank, for the clarified liquid, by the
cross-channei bars 36, supported by the re-
ceiving tank 35, on which ‘channel bars the
lugs 37 of the retarder rest. B
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The interior of the retarder has a series .

of baflling plates or barriers 38 and 39, al-
ternately projecting inwardly, in opposite
directions, and extending substantially be-
yond the center of the tank, in overlapped
relation, forming an interrupted tortuous
passagewsay for retarding the flow of the as-
cending gaseous impregnated liquid.
lowermost. baflle 39 is located just above the

1nlet elbow 32, and is disposed toward the

opasite side of the tank, and the uppermost
bafle 39 is oppositely arranged and is lo-
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cated just below the liquid outlet 40, which

latter discharges into the outer or receiving
tank 35, from whence the clarified liquid
may be conducted to storage tanks and uti-
lized at will for filtration, evaporation, crys-
tallization, and centrifugal treatment.

41 designates a pipe leading into the top
portion of the retarder, and provided at its
ounter end with a faucet 42, for sampling
purposes.

43 designates a rotary plug drainage cock
for the tank 33, connected by a spindle.or
rod 44, extending threugh and- above the
tank 35, with an operatihg lever or hand
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wheel 45, and 46 designates a plug closed

drainage outlet at the bottom of the tank 88.
The cock 43 may be employed for draw-
ing off the more or less settled clarified

liquor, remaining in the retarding tank 383,
after operations have ceased, and the lower

120

plug closed drainage. outlet 46 may be em-*

“ployed for drawing off the liquor in the bot:-
‘tom of the tank, and which liquor in the

bottom of the tank may contaln more or

. less sadiment. Or these drainage cocks may

be utilized in the operation of washing out
the retarder tank. . '
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passing through
-more or less tendency toward a contraction
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As a matter of fact my device might be
used independently as a carbonating or as a
sulfurizing apparatus, in which case the
juice would have to be run twice through
the apparatus; but used conjointly for
simultancously earbonating and sulfurizing,
the carbonic acid gas (CO,) is introduced
through the iulet 5, from a suitable source,
and the sulfuronus acid gas (80,) is intro-
duced through the inlet 4, from the gener-
ator for the sulfur fumes, but as these
sources of supply may be of common origin,
they huve been omitted from the drawings
as unnecessary, not being a specific part of
the invention itself. Also the raw juice may
be led from tanks, or directly from the
crushers in the case of cane julce, or from
the diffusion vats in the case of beet Juice.
In practice, T preferably pump the raw Juice
through the inlet pipe 15, under an approxi-
mate pressure of forty pounds, from whence
it is delivered to the injector nozzle 11, and
through the orifices 13 in jets or sprays,
leaving a hollow or open cenfral zone, en-
compassed by the jets, providing a larger
surface area for the initial contact of the
treating gas or gases drawn in by the suc-
tional or inductive action of the incoming
juice. These jets may be directed to im-
pinge against the inner conical wall of the
first conical deflector, causing a splashing or
diverting effect for more thoroughl¥ mix-
g or commingling the particles of juice
and tredting gases, the gases sucked into the
¢hamber 1 being also more positively drawn
into and through the successive comnes, in
entrained relation with the juice, by the suc-
tion created by the juice itself passing
therethrongh. So'also the juice successively
passes through the intermediate and lower
cones, the upper or base end of the inverted
cones being open to allow of the entrance
of the gases from the chamber 1 to more
thoroughly . ‘permeate the Juice with the
treating gases during the Initial stage of
operation.

As the partislly permeated juice passes
into the conieal throat 26, gases from the
hottom of the chamber 1 are also drawn into

‘the throat through the opening 2, and in

the throat 26 there is a

. -or compression of the mixed juice and gas

80

during passage, as it passes through the re-
stricted necks or apex ends of the throat
aud the inverted conical tube section 29, in
which ,
ward  gradual “expansion as the mixture
passes therethrough to the cylindrical tube
sections below,

Thus the juice. and gases are quite thor-
onghly  combined initially, the entrained
gases farther acting on the juice as they
pass in commingled relation, in the same
divection of flow, to the retarder wherein. it

latter there ig an after tendency to- .

8

is apparent that the mixture is more or less
compressed and retarded in its tortuous pas-
suge around the bafiles, causing in reaction
a more intimate impregnation of the juice
in its obstructed ascent to the discharge
outlet.

Although I have described the invcation
mn detail as illustrated, it will be undcrstood
that obvious minor changes might be made
in the structural manufacture of the various
elements without departing from the spirit
of the invention, and without vitiating any
of the principles thereof, and—

Having thus made a full disclosure of my

improved apparatus and the operation of
the same, what I claim js:—
. L. In apparatus for treating saccharine
Juices, including a receiving receptacle hav-
Ing a suitable outlet and provided with an
inlet for a treating gas, in combination with
a juice injector, projecting within said re-
ceptacle and having a nozzle discharge so
formed as to direct the injected juice within
said receptacle in the form of g wall of
juice having an open-eentral zone. substan-
tially as described,

2. In apparatus for treating saccharine
juices, including a receiving receptacle hav-
Ing a suitable outlet and provided with an
inlet for a treating gas, in combination with
a juice injector, projecting within said re-
ceptacle and provided
havin%a plurality of jet orifices, function-
ing substantially as described.

3. In apparatus for treating saccharine
juices, including a receiving receptacle hav-
Ing a suitable outlet and provided with an
inlet for a treating gas, in combination wit],
a juice injector, projecting within said re-
ceptacle and prévided with a nozzle end
having a plurali‘y of tapering jet orifices
functioning substantially as described.

. 4 In apparatis for treating saccharine
juices, including u receiving receptacle hav-
Ing a suitable outlet and provided with an
inlet for a treating gas, in combination witl,
a juice injector, projecting within said re-
ceptacle and provided with a nozzle . end
having a plurality of circularly disposed jet
orifices, for directing the in jected juice into
sald receptacle in the form of g wall of
jets having a central open zene, substan-
tially as described.

’ In apparatus for treating saccharine
juices, including a closed receptacle, form-
Ing a gas chamber, provided with an inlet
for a treating gas, in combination with
means for receiving and conveying” the in-
con¥ng juice and treating @as through and
ffrom .said receptacle, including as an ele-
ment a hollow truncated inverted cone, suit-
ably mounted in said receptacle, and a juice
injector directly discharging into said hol-
low cone, substantially as described.
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with a nozale end .
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10

15

20

25

30

35

40

45

50

.13

80

65

4

juices, including a closed receptacle, form-
Ing a gas chamber, provided with an inlet
for a treating gas, in combination with
means for receiving and conveying the in-
coming juice and treating gas through and
from said receptacle, including as an ele-
nent a hollow member, preferably in the
form of a truncated inverted cone, suit-
ably mounted in suid receptacle adjacent
said gus inlet, and a juice injector direct) i
discharging into said holiow member, in in-
ductive relation to said gas inlet, and func-
tioning in the dual capacity of a juice inlet
and as an aspirator for drawing said treat-
ing gas into said receptacle by the suctional
force of the incoming juice itself, sub-an-
tially as described.

7. In apparatus for treating saccharine
juices, including a closed receptacle, form-
g a gas chamber, provided with an inlet
for a treating guas, in combination with
means for receiving and conveying the in-
coming Juice and treating gas through and
from said receptacle, including as an ele-
ment a_ hollow member, preferably in the
form of a truncated inverted cone, suitably
mounted in said receptacle adjacent said
gas inlet, and a juice injector directly dis-
charging into said ho'low member, in induc-
tive relation with said gas inlet and func-
tioning substantially as set forth, and said
Juice injector being provided with a nozzle
end having a discharge so formed as to di-
rect the injected juice within said hollow
member in the form of a wall of juice hav-
ing an open central zone, substantially as
described. ,

8. In_ apparatus for treating sacchyrine
juices, including a closed receptacle, form-
Ing a gas chamber, provided with an inlet
for a treating gus, in combination with
means for receiving and conveying the in-
coming juice and treating gas through and
from said receptacle, including as an ele-
ment a hollow member, preferably in the
form of a truncated inverted cone, suitably
mounted in said receptacle adiacent said gas
inlet, and a juice injector directly discharg-
ing into said hollow member, in inductive
relation with said gas inlet and functioning
substantially as set forth, and said juice in-
jector being provided with-a nozzle end
having a plurality of jet ofifices, substan-
tially as described. :

9. In apparatus for ireating saccharine
juices, including a closed receptacle, form-
ing a gas chamber, provided with an inlet
for a treating gms, in combination with
means for receiving and conveying the in-
coming juice through and from said recep-
tecle, including as elemonts a hollow mem-
ber, preferably in the form »f a truncated
inverted cone, suitably mounted in said re-
ceptacle adjacens suid gas inlet, and a simi-
larly disposed hotlow ihroat, comniunicating

1,195,044

with and closing the Loltan of wid
tacle and receiving tiv: dischinree
internal holiow mendier, and an
duit leading fron: said vxivrnal Liolio

Wonem-

R i

ber, and a juice iniveicr d e g
said internal member und «
functioning substi ki

10. In apparatus o
juices, including a cocopya: 5
tially receive the juive to he frenind 5
suitable treating gav, unl seovidog wi
outlet conduit of sibsti: fengtiy £g
mit of the action of said s on waild Julee
during their pussage pherethrcigh. in come-

£

bination with means at the och
outlet conduit, operating to
to flow with a less oo ;
positively vetard ihe finul delivery of the
Juice and treating gos and enbiting the
m 1ts reaction on satc

Lopnted Hion

S5
oughly absorbed there
described.
11. In apparstus for ireating
juices, the combination of . recepiachs
adapted to initially veceire the inice fo be o

treated in conjunetion with s suitable trent.
ing gas, said receptacie baing provided with
an outlet conduit of substantiai length to
perr .t of the nction of seid gag on ssid jeteo
duri., their passage therethrough, in ccm- 9
bination with « vetarding chumber 2t the
other end of said cutlet, and being pravided
with internal means for diverting the vas.
sewe of the juice wnd gases therethrough

o

ad positively veturd then pussoge with w109
fess  aceclerated sncvoment, enaniing  the
gases to renct an the juive o opuse 1 e
thorough tinal mpregnation snd - Besrplion
in said retarding chamber, sl ity us
described, 16
12. In apparatus for treating siecharine
juices; the combination of & vus chaniber
a series of aiined hoilow teunearad invertod
cones, suitebly mounted e snid chanbor, ihe
apex end of one cone projectiog in prosim- 110
ity to the hollsw base Lorlion of the nest
succeeding conc; eu inict for delivering
juice within the Bret conn of ,
means for introducing o trew: g op
gases to said yas ehember, into nittiad rone 115
tact with the inwoming raw jeice, and
conduit, leading from qui ariser il
disposed to receivs ihe Ji froin rthe
last cone of the series, fov enris ing off o
combined juice and gases from swod eones 126

and chawber, I comminglod velution sl
in the same direction of fow, substantinily
as described.

12 In spparatus for treating swechnrine
Jnices: the combination of a gas chambers 1
a series of alined hollow trurented nvertod
cones, suitably mounted in said coanyher. the
apex of one cona projecting in proxi
to the hollow base portion oF he nexy -
ceeding cone; an injector for delivering u 150

(]
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sacciarine juice within the first cone of the
series; means for introducing treating gas
into said gas chamber; and a conduit lead-
ing from said gas chamber and dispoged-to
receive-the discharge from the last sone of
the series, said conduit consisting of a plu-
rality of tubular elements, inclpding a veni-

cal throat, similarly disposed as said mifer-

nal cones, communicating with and $losing
the bottom of said gas chamber, and an op-
positely -disposed conical tube, tiaving its
apex end adjoining and communicating with
the open apex .end of said cowcal throat,
substantially as described. - . E

14. In apparatus for trealing saccharine
juices; the combingtion: of a retarding
chamber having "a delivery outlet; and
means codperating. ‘therewith to initially
treat the incoming juice with a treating gas,
and conducting same to said retarding
chamber, in commingled relation and in
the same direction of flow, said retarding
chamber being provided with alternately

opposed: overlapping baffles, for diverting

the passage’ of the treated juice there-
through in a tortuous path and with a less
accelerated movement, enabling the gases to
react on the juice and cause a more thorough
final impregnation and absorption of the
treating gas by said juice, substantially as
described. -

15. In apparatus for treating saccharine
juices; the combination of a gas chamber;
an injector for delivering the juice to said
chambeér at a substantial pressure; means
for introducing a treating gas to said cham-
ber into contact with sald incoming juice;
means in said chamber for aiding the initial
mixture of said juice and treating gas; & con-
duit leading from said gas chamber and ex-
tending a .substantial distance below same
for conducting said juice and entrained gas
from said chamber, in thé same divection
of flow, and enabling said gas to act on said

‘divertin

juice; & retarding chamber at the lower end
of said conduit and communiciting at iis
bottom therewith, said retarding chamber
extending vertically of said conduit, snd
being provided with & discharge outiet at

‘its upper end; and bafling means within

said retarding chamber for obstructing and
_the passage of the ascending
treated juice, causing the same to flow up-

wardly &t a diminished speed to permii &

prolonged reaction of the gases on the juice

and cause & more thorough finel impregna--

tion gnd sbsorption of the treating gases by
said juice, substantially as described.

.
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16. In apparatus for treating sacchering. .

juices; the combination of a ges chamber
g series of alined hollow truncated invertad
cones, suitably mounted in said chamber, the
apex of one cone projecting in proximity
to the hollow base portion of the next suc-
ceeding cone; an injector for delivering the
saccharine juice under a substantial pres-
sure, within the first cone of the series;
means for iniroducing treating gas imo

‘b6

said chamber into imitial contact with the -

incoming juice; a conduit communicating
with the bottom of said gas chamber and
disposed to receive the discharge from the
last cone of the series, said conduit extend-
ing a substantial distance below said cham-

ber; a retarding chamber commurnicating at 1

its bottom with the lower end of said con-
duit, said retarding chamber extending ver:

tically alongside of said conduit and heing-

(£

provided with a discharge outlet at its upper-

end; and a series of slternately opposed

‘overlapping baftles located in said retarding

chamber, for obstructing and diverting the
course of the ascending juice into a tortuens
path, causing the same to flow upwardly
at a diminished speed, substantinlly as de-
scribed. : ‘
Jn testimony whereof 1 aflix my signatare.
NELSCGN A LOCKWOOD.
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