Aug. 2, 1932..

J. C. MacLACHLAN

1,869,703

PROCESS AND APPARATUS FOR DEHYDRATING LIQUID MATERIAL

* Filed Oct. 25, 1928

3 Sheets-Sheet 1

S
N
.
N
W T2 N
N ffi’:’f;’z’« Zi4
N72225 20
_D_I :\“T ‘-w\;:—f/ z,'/ \0
R N R B
LI\ ' /’,/xft‘t\\‘\\m R Y T @
9 AN SR AR IR
A ,/./;;@@\\\; TR
k | /},[?/\,:L\\\\”‘;l‘/ﬂ} \"‘\\Sv’l?m
NS W AP
(Z‘( ;’/1/1“?\\\ NI ) S
W < R
/AL ~ )
//\ \:eir:fi: f\s;rﬁ ES
N ~
“%LQ\‘\\ . Y .
A Iny
N SSSSSSSST
V4 :: :;:///
, % N
n
&( N s VA — T p =Y
| @ﬁﬂa/fdc&_dcﬁ/dr/



Aug. 2,1932.

N

22

A

A

<

<,

DN

N

Ul NG 0

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

5
]
]
z
z
z
z
z
z
z
Z
z
z
z
]
Z
Z
Z
]
]
]
z
]
]
z
z
Z

J. C. MacLACHLAN

1,869,703

PROCESS AND APPARATUS FOR DEHYDRATING LIQUID MATERIAL

Filed Oct. 25, 1928

3 Sheets~Sheet 2

LLALAARARAAANARRSRRARARY |

|

Mﬂ/ 18

“H\

[

AN N\

.8

4 |
AANANRARRARNANNNS VANV

Il

Vv

E.LL__!

:fo/m C. /ac/wcﬁimi



Aug. 2, 1932. J. C. MacLACHLAN - 1,869,703
PROGCESS AND APPARATUS FOR DEHYDRATING LIQUID’ MA_TERIAL
'Filed Oct. 25, 1928 3 Sheets-Sheet 3

R gL ——T

LY 2
' | P \\\
: ' 75 ! |
I : < ll .52?31 \:\, #/Jf
|| | 21 o= \ .
9 . - y
L1 o =
‘ z - 96
I

B =1, _1:—11!:1.{_3
- Jolin CSMaclachian

o, Gty



b

10

13

20

25

Patented Aug. 2, 1932

UNITED STATES

1,869,703

PATENT OFFICE

JOHN 0. MACLACHLAN, OF CHICAGO, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTS, TO .

ALBERT P. HUNT, O

PROCESS

Application filed October 25, 1928.

This invention relates to a process and ap-
paratus for dehydrating liquid material con-
taining solids, and more particularly to a
process and apparatus for drying rubber
latex and similar material in the form of
small comminuted particles. '

Tt is an object of this invention to provide
an improved process and apparatus for ef-
fecting the dehydration of rubber latex or
similar material.

It is a further object of this invention to
provide a process and apparatus capable of
drying large quantities of latex or similar
material in an economical manner with a
more efficient use of the apparatus to its full
capacity. o :

Other and further important objects of this
invention will be apparent from the disclo-
sures in the specfication and the accompany-
ing drawings. :

This invention (in a preferred form) is
illustrated in the drawings and hereinafter
more fully described.

On the drawings:

Figure 1isan olevational sectional view of

an apparatus embodying the principles of
this invention, with parts in elevation;
Tigure 2 is a sectional view taken substan-

_tially on line TI—1T of Figure 1;
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‘spray head;

Figure 3 is an enlarged broken longitudi-
nal sectional view of the feed device and

Figure 4 is a sectional view taken substan-
tially on line IV—IV of Figure 3;

Figure 5 is a top plan view of Figure 4
with parts removed ;

Figure 6 is an enlarged sectional view
talen substantially on-line VI—VI of Fig-
ure 1; p

Figure 7 is an enlarged fragmentary view
of a modified form of feed device; and

Figure 8 is a longitudinal sectional view

of a modified form of drying cabinet.

The reference numeral 1 indicates a cabi-
net, which may suitably be formed using as
bottom and top walls, the floors 2 and 3 re-
spectively of a building in which the drying
apparatus is to be housed.

* " The drying cabinet 1 is here shown as sub-

60

stantially rectangular in form with end walls
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4 and 5 and side walls 6 and'7, but it may

_ be circular in form or any other desired.

shape. Preferably, the walls and top and
bottom of said drying cabinet 1 are formed
of cement, brick or tile, or other similar rela-
tively non-heat-conducting material.

One or more reservoirs 8 for containing
the Tubber latex or similar material is posi-
tioned above the drying cabinet 1 on the floor-
ing 3. This flooring 3 is provided with an
opening 9 for the insertion of a feed device,
indicated as a whole by the reference nu-
meral 10, carrying at its lower end a spray
head 11. Said feed device 10, as best shown
in Figure 3, comprises an inner pipe or cylin-
der 12, provided with a funnel 13 at its upper
end, and an outer concentric flanged cylinder
14. An upper plate 15 serves both as a cover
for said opening 9 and as a closure for the
annular chamber 16 formed between the two
cylinders 12 and 14. The bottom of said an-
nular chamber 16 is closed by an annular
plate 17, secured as at 18 to the lower flanged
end of the cylinder 14 and provided with an
internally threaded central flange 19 for re-
ceiving the lower threaded end of the cylin-
der 12. Said plate 17 is also provided with
an annular flange 20 on its vunder side that is
threaded externally for attachment to an up-
standing annular flange 21 on a lower plate
99. The annular flange 21 is provided with
a plurality of apertures 23, to permit the pas-
sage of the liquid material introduced into the
cylinder 12 from the reservoir 8 by means
of a pipe 24 to fill the space 925 between said
plates 17 and 22. The edges of the plates
17 and 22 respectively are turned upwardly
as at 26 and 27 respectively and are recesse
as at 28 and 29 respectively to provide dis-
charge ports 30.

70

%

80

90

- A pipe 31 for carrying superheated steam

under pressure extends through the plate 15
parallel to the cylinder 12 and connects at its
lower end with an annular pipe 32 resting
upon the plate 17 and provided with a plu-
rality of discharge nozzles 33 having flat ori-
fices 34. Fachnozzle 33, as best shown in Fig-
ures 8 and 4, terminates slightly above and
just behind a discharge port 80, so that the
‘steam under pressure may serve to atomize
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" placed at the bottom

Jis run from a storage tan

2

the liquid rising out of said discharge port
30. The steam, which is highl super%eated,
sprays the liquid, such as rubber latex, in a
generally horizontal plane and simultaneous-
ly effects the substantial dehydration of the
Liquid. The liquid may also be sprayed in a
slightly downward or upward direction as
shown in my application, Serial No. 243,318,
filed December 29, 1927.

A funnel-shaped member 85 surrounds the
spray head 11 (Figs. 1 and 2) in such & man-
ner as to form a spraying chamber 38 open-
ing, as at 87, into the interior of said drying
cabinet 1 and closed at its lower end by a
wall 88. The upwardly flared walls of said
funnel-shaped member 85 extend to within
a short distance from the top 8 of said dry-
ing cabinet 1, and extend through the bot-
tom wall 2 for a considerable distance.

A conduit 39 leads into the bottom of said
funnel-shaped member 85 for delivering &
current of a heated gaseous drying medium
such as air to said spraying chamber 35. A
stationary deflector 40" mounted above the
open end of said conduit 59 and supported
from the plate 88 serves to give the air cur-
rents a whirling or swirling movement, as in-
dicated by the arrows in Figure 1, during their
ascent through the spraying chamber 36, - -

The swirling currents of upwardly ascend-
ing air meet the sprayed particles and carry

them, together with {he entrained steam, or.

water. vapor, out through the upper flared
opening 87 of said funnel-shaped member 35
into the interior of said drying cabinet 1.
Baffles 41 and 42, positioned ‘at each side of
said funnel-shaped member 85 and extend-
ing transversely of said drying cabinet 1
from the top wall 8 thereof, cause the cur-

-rents of heated air carrying the now dried.

particles of sprayed material to be deflected
downwardly. The dried sprayed particles
are thereby caused to be depeosited upon the
floor 2 of said’ drying cabinet, while the
waste gases pass upwardly through the pas-
sages 43 and 44 formed between the baffles
41 and 42 and the ends 4 and 5 of said cabi-
net respectively and out through discharge

- openings 45 and 46 formed in said end walls

4 and 5 respectively. Centrifugal type sepa-
rators 47 and 48, which may be of any stand-
ard type, are connected “to the discharge
ports 45 and 46 respectively. In these sepa-
rators 47 and 48, any particles of dried ma-
terial that may be carried over are separated
out and collected in receptacles, (not shown),
of said separators.
In the modificaticn shown in Figure 7, of
the feeding device, the liquid to bs sprayed
< 50 positioned on
the floor 2 through a valve or faucet 51, into

-2 spout 52 that extends through the wall of

the funnel-shaped member 35 to a spraying
device 53. The spraying device 53 is similar
in operation to that already described, but

- since admittance to
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is merely suspended from the top wall of
the drying caf?’

steam pipe 55 also passes through the side
wall of the funnel-shaped member 35 along-

side of the spout 52, for connection with the -

spraying head 56,

This modified construction permits con-
trol of the feed device from the foor 2, and
the drying chamber
through dcors 57 in the side wall 6 of the
drying cabinet is also gained from the floor
2, this arrangement is somewhat more con-
venient for the operator. C-

~In Figure 8, there is shown a funmnel-

shaped membcr 58, which instead of being -

conical shaped as in Fig. 1, is provided with
lane faces .59 to form a truncated prism.
t should be noted that irrespective of the
shape of the funnel:shaped member, its up-
per portien lies tangential as at 60 to the
side walls 6 and 7 of the drying chamber.

inet by means of a rod 54. A

%0

85

The operation of the apparatus is substan- |

tially as follows:
Rubber latex, or similar material, is run

from the tank or tanks 8 through the pipe 24 ¢

into the open funnel 18, from which i passes

down through the cylinder 12 into the Spray -

head 11.- The cylinder 12 serves as a reser-
voir for the latex so that it may be intro-

duced into the spray head under any de-’

ired head. The lafex passes through the
opening 23 into the annular chamber 25 and
up through the discharge ports 80. ’

As the latex emerges from the ports 30,

it is met by blasts of superheated steam, .

which impact the latex with great force, in-
stantly atomizing and drying the latex and
scattering it in dry particles into a rapidly
upwardly revolving body of warm air intro-
duced through the bottom conduit 39. The
air serves primarily as a carrvying medium
and need not be sufficiently hot to act as the
sole drying medium. The required tempera-
ture of the air will vary in accordance with
the volume used, as well as the volume of
latex to be dehydrated, the volume of super-
heated steam and its degree of superheat. It
is suficient if the air is hot enough to absorb
the meisture that the superheated steam ex-
tracts from the latex in the drying process,
and also hot enough to absorb the. water
vapor formed by the cooling of the super-
heated steam. The upwardly swirling cur-

108
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rent of heated air carries with it the dried

particles of latex out of the open top of the
funnel-shaped member 85 and into the inte-
ricr of the cabinet 1. The effect of the
baffles 41 and 42 is to cause a downward de-
flection of the air current carrying the dried

particles of latex with a resultant devosi-

tion of the dried particles upon the foor-
ing 2. The air, freed from its load of dried
particles, but still retaining the moistura
absorbed from the latex an steam, passes
again upwardly through the end chambers
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43 and 44 and out through the discharge tom of said funnel-shaped member for di-

openings 45 and 46 into the centrifugal sepa- recting upwardly ascending currents of 2

rators 47 and 48 respectively. In these sepa- gaseous drying medium to carry the sprayed
rators, any dust particles that have been car- material into the interior of said cabinet.

6 ried over are separated out and collected at 3. Apparatus for dehydrating liquids con- 7o
the bottom.- ‘ , taining solids, comprising a drying cabinet,

It will be appreciated that my apparatus spraying means within said cabinet secured
provides in compact form, a means for dry- to but spaced from the top thereof, a hollow
ing liquids containing solids and is especi- member closed at the bottom and opening at

10 3]fy adapted to the dehydration of rubber the top into the interior of said cabinet en- 75
latex or other similar material. By other closing said spraying means and means posi-
similar material it is meant to include other tioned adjacent the bottom of said hollow
lactiferous juices of rubber trees such as member for creating upwardly swirling cur-

 balata and gutta-percha. Tt should be par- rents of 2 heated gaseous medium adapted to

16 ticularly noted that the funpel-shaped mem- carry the sprayed material out of the top of so0
ber 35 provides an upwardly continuously said hollow member into the interior of said
expanding spraying chamber wherein the cabinet. < '
sprayed particles of latex may be maintaired 4. Apparatus for dehydrating liquids con-
in a suspended condition in the swirling cur- taining solids, comprising a drying cabinet.

20 rent of heated gaseous drying medium for spraying means within said cabinet secured 85
any desired period of time. Obviously, by to but spaced from the top thereof, a funnel-
varying the velocity of the air currents issu- shaped member closed at the bottom and
ing from the conduit 39, the time during opening at the top ‘nto the interior of said
which the latex particles are suspended in the cabinet. enclosing said spraying means and

25 gpraying chamber 36 may be correspondingly means positioned adjacent the tapered bottom 90
varied. Itisfurther apparent that the larger of said funnel-shaped member for creating

“sized globules of rubber latex will be sus- upwardly swirling currents of a heated gase-
pended for 2 longer period of time than the ous medium. adapted to carry the 'sprayed
smaller particles due to their greater mass material out of the top of said funnel-shaped

80 and for this reason the larger globules which member into the interior of said cabinet. 95
are slower drying, will remain in contact 5. Apparatus for dehydrating liquids con-
with the superheated steam for a sufficient taining solids, which comprises a drying cak-
length of time to complete the dehydratior  inet having an opening in the bottom thereof.

. Tn effect, then, the upwardly expanding a funnel shaped member extending upwardly

"85 gpraying chamber 36 functions much the same through said opening to within a short dis- 100

- as an air separator for fine dnst particles in tance trom the top wall of said cabinet, a

_ suspension, and this function iz extromely  spraying device positioned axially within

* important from the standpoint of thorough said funnel-shaped member and means posi-

dehydration of the latex.. tioned adjacent the bottom of said member

- 40. I am aware that many changes may be for directing upwardly ascending swirling 105

made and numerous details of construction currents of a gaseous dehydrating meditum.

may be varied through a wide range without . 6. Apparatus for dehydrating liquids con-

departing from the principles of this inven- taining solids, which comprises a drying cab-

_ tion, and I, therefore. do not purpose limit- inet having an opening :n the bottom thereof,

45 ing the patent granted hereon otherwise than a funnel shaped member extending upwardly 110
necessitated by the prior art. through said opening o within a short dis-

T claim as my invention: : tance from the top wall of said cabinet, 2

1. Apparatus for dehydrating liquids con- spraying device positioned axially within said
taining solids, which comprises a drying cabi- funnel-shaped member approximately equi-

50 pet, means within said cabinet for spraying a distant from its top and bottom, and means 115
liquid in a substantially horizontal plane, positioned adjacent the bottom of said mel-
means positioned below said first mentioned ber for directing upwardly ascending swirl-
means for directing a swirling current-of a ing currents of a gaseous dehydrating me-
gaseous drying medinm against said sprayed dium. N

85 Jiquid and means forming an upwardly ex- 7. Apparatus for dehydrating liquids con- 120

. panding chamber including gaid two first taining solids, which comprises a drying cab-
mentioned means and opening at its top into inet having an opening in the bottom thereof.
the interior of said cabinet. - afunnel shaped member extending upwardly

9. Apparatus  for “dehydrating liguids, through caid opening to within a short dis-

80 comprising 2 drying cabinet, & spray deviee tance from the top wall ‘of said cabinet, 2 125
secured to but spaced downwardly from the spraying device positioned axially within said
top of said cabinet, a funnel-shaped member funnel-shaped member, means positioned ad-

~ opening at_its top into the interior of said jacent the bottom of said member for divect-
~ cabinet and enclosing said spray device and 'Ing upwardly ascending swirling currents of
86 means positioned adjacent the tapered bot- a gaseous dehydrating'medium-,'aﬁd’ baffies 180
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on each side of said funnel shaped member
extending from the top wall of said cabinet,
a space between the bottom edge of said baffle
and the floor of said cabinet and also between
the outside surface of said baffle and the in-
side surface of the adjacent side wall of said
cabinet, thereby causing said current of gase-
ous dehydrating medium to be first deflected
downwardly by said baflle and then to be de-
flected upwardly on the opposite side of said
Laflle by the floor and said adjacent side wall
of the cabinet for effecting a deposition of the
dried sprayed material upon the floor of said
cabinet,

8. Apparatus for dehydrating liquids con-
taining solids, comprising a drying cabinet
having an opening 1n the bottom thereof, an
upwardly flared funnel-shaped member ex-
tending through said opening to within a

relatively short distance from the top wall of .

said cabinet, liquid conducting means extend-
ing downwardly through the top wall of said
cabinet into said funnel-shaped member, 2
spray device positioned on the lower end of
said conducting means and means at the bot-
tom of said funnel-shaped member for direct-
ing an ascending current of a heated gas
against the sprayed liquid to aid in dehydrat-

~ing the liqud and carry the dried sprayed

30

particles out of the top of said funnel-shaped
member into the interior of said drying cab-
inet,

9. Apparatus for dehydrating liquids con-

taining solids, comprising a drying cabinet

40

having an opening in the bottom thereof, an
upwardly flared funnel-shaped member ex-
tending through said opening to within a rela-
tively short distance from the top wall of said
cabinet, liquid conducting means extending
doanard(fy through the top wall of said
cabinet into said funnel-shaped member, a
spray device positioned on the lower end of
said conducting means, means at the bottom
of said funnel-shaped member for directing
an ascending current of a heated gas against
the sprayed liquid to aid in dehydrating the
quuig and carry the dried sprayed particles
out of the top of said funnel-shaped member
into the interior of said drying cabinet, and
transyerse baffles extending from the top wall
of said cabinet on each side of said funnel-
shaped member, a space between the bottom
edge of said baffles and the floor of said cab-
inet and also between the outside surface of
said baffles and the inside surface of the ad-
jacent side walls of said cabinet, thereby
causing said current of gaseous dehydrating
medium to be first deflected downwardly by
said baffles and then to be deflected upwardly
on the opposite sides of said baffles by the floor

and said adjacent side walls of the cabinet.

for effecting a deposition of the dried par-
ticles upon the floor of said drying cabinet.

10. Apparatus for dehydrating liquids
containing solids, comprising a drying cabi-

.containing solids,

1,869,703

net having an opening in-the bottom thereof
and discharge openings at the ends thereof
near the top, an upwardly flared funnel-
shaped member extending through said open-
ing to within a relatively short distance from
the top wall of said cabinet, liquid conduct-
ing means extending downwardly through
the top wall of said cabinet into said funnel-
shaped member, a spray device positioned on
the lower end of said conducting means,
means at the bottom of said funnel-shaped
member for directing an ascending current
of a heated gas against the sprayed liquid to
2id in dehydrating the liquid and carry the
dried sprayed particles out of the top ofy said
funnel-shaped member into the interior of
said drying cabinet, and transverse baffles
extending from the top wall of said cabinet
on each side of said funnel-shaped member

for effecting a deposition of the dried parti:

cles upon the floor of said drying cabinet
prior to the discharge of the heated gas
through the openings in the end walls of said
cabinet.

11. Apparatus for dehydrating liquids
which comprises a cabinet,
a spraying device positioned within said
cabinet and secured to the top wall thereof at
a considerable distance from the same, means
for separately conducting liquids and steam
under pressure to said spraying device, means
positioned below said spraying device for
directing upwardly swirling currents of
heated air and walls enclosing said spraying
device and current directing means to form
an upwardly expanding spraying chamber
opening at its top into the interior of said
cabinet.

12. Apparatus for dehydrating liquids
containing solids, which comprises a cabinet,
a spraying device positioned within said
cabinet at a considerable distance from the
top wall thereof, means for separately con-
ducting liquids and steam under pressure to
said spraying device, means positioned be-
low said spraying device for directing up-
wardly swirling currents of heated air, walls

80

90
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105

110

enclosing said spraying device and current -

directing means to form an upwardly ex-
panding spraying chamber opening at its top
into the interior of said cabinet, and baffles
extending from the top wall of said cabinet
transversely thereof on each side of said
spraying chamber to effect a deposition of
the dried sprayed material upon the floor of
said cabinet.

13. Apparatus for dehydrating liquids
containing solids, which comprises a cabinet,
a spraying device positioned within said
cabinet at a considerable distance from the
top wall thereof, for spraying liquids in a
generally horizontal direction, means for
separately conducting liquids and steam un-
der pressure to said spraying device, means

rositioned below said spraying device for

115
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directing upwardly swirlin% currents of
heated air against the spraye material and
walls enclosing said spraying device and cur-
rent directing means to form an upwardly
g expanding spraying chamber opening at its
top into the interior of said cabinet. :
14. The method of dehydrating liquid
materials containing solids, which comprises
spraying said liquid materials into an up-
10 Wardly swirling current of a heated gaseous
medium, effecting a continuous expansion o
the ascending gaseous medium and causing
the deposition of the dried sprayed particles
at a level below the uppermost points of
15 travel of said gaseous medium and laterally
“with respect to said upwardly swirling cur-
rent. '
15. The method of dehydrating liquid
materials containing solids, which comprises
0o spraying said liquid materials in a generally
horizontal plane, - directing an upwardly
swirling column of heated air against said
. sprayed materials, effecting a continuous ex-
pansion of the ascending column of air and
g5 causing the deposition of the dried sprayed
particles at points lying outside of said col-
umn of heated air.
In testimony whereof I have hereunto sub-
scribed my name at ‘Chicago, Cook County,

80 ‘Illinois.
JOHN C. MacLACHLAN.

35
40

45

)

68



