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UNITED STATES

PATENT ' OFFICE.

NQ&THA-NIEL B. RiCE, OF CHICAGO, ILLINOIS.

VACUUM EVAPORATING APPARATUS. :

EPECIFICATION forming part of Letters Patent No. 351,795, dated November 2, 1886.

Application filed Jannary'30, 1886, Serial No. 100,321, (No model.)

To all whom it may. concerts:

Be it known that I, NATHANIEL B. RICE,
residing at Chicago, in the county of Cook and
State of Illinois, and a citizen of the United
States, have invented certain new and useful
Improvements in Vacuum Evaporating Ap-.
paratus, of which the following is a full de-
scription, reference being had to the accom-
panying drawings, in which-—

Figure 1 is a vertical section, and Fig. 2 a
cross-section through the tubular portion.

The object of this invention is to provide an

- evaporator to be nsed in the vacuum process
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of evaporation,either by itself orin connection
with one or two additional evaporators of a
similar construction, it being designed to take
the place of evaporators now used in agimilar
manner in evaporating the water from saccha-
rine liquors, milk, gelatinous liquors, or other’
fluid to be evaporated or reduced; and its na-
ture consists in the several improvements and

- combinations of parts; hereinafter described
.and claimed as new.
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In the 'drawings, A indicates the exterior
shell or case; B,thesteam-inlet pipe; C,flanged
tube for connecting the steam.apparatus; D,
tubes or extensionsfor connecting with asecond
evaporator, or with the condenser when only
one evaporator is used; E, a receptacle for
retaining any valuable material carried over;
I, plates for checking and diverting the cur-

rent; G,tube for passing condensed matter into

the evaporator; II, upperfeed-tube; H',lower
feed-tube; I I', partition-plates; J, channels;
K, opening or tube for drawing off at thetop of
the liquid; L, discharge-tube for drawing off;
M N, division-plates or diaphragms, to which
the small tubes are attached; O, bottom plate
and bottom of channel; P, ribsfor strengthen-
ing bottom. plate; Q, orifice for discharging

-the water of condensation; «, large tubes for

the passage of the liguid; b, smaller tubes for
thesame purposeand for heating; O’,plate for
distributing steam; d, supports for the'plate c.
1 usually make the shell A of cast-iron, in
the form shown, about eight feet in diameter
and about ten feet in height; but the form and
these proportions may be varied according to
the desired quantity of material to be treated,
or according to the location in which they are
to be placed; or, if changed to a rectangular or.
other form,the channel-forming plate or plates
will be correspondingly changed. Within this

shell I place a tubular section, the tubes of
whichareaboutiwo feetlong, and are firmly at-
tached to the plates M N, which are preferably
held in place by projecting out into or bétween
the flanges of the outer case; and the plate N is
supported within the shell upon and by the
partition-plates I, and secured by bolts, and
the plate M is supported by the tubesa b, and
stay-bolts may also be-applied. The partitions
Textend up and are immediately over the parti-
tionsT’. ThispartitionIiscurvedso astoform
a continuous channel traversing the evap-
orator from the center outward. This parti-
tion may be made in the scroll form; but I
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prefer to make it partly concentricand partly. -

tangential, as shown, as inthis form it is more
easily made and the small tubes somewhat
more easily arranged, it being understood
that when an oval or angular form is used the
partition will be correspondingly changed.
The tubes « b form parts of the channel J
and connect the upper part of the channel
with the lower part formed in the bottom

- plate, O, sothat the liquid which stands in the

evaporator will fill these tubes, and I prefer
to keep the evaporator filled up to the line
shown in Fig. 1.

The liquid passing in at either feed-tube is
delivered near the center of the device, from
whence it is caused to traverse the channel J
around through the device until it is permit-
ted to pass out at the outlet or discharge pipe
L or K. ' -

The partitions I are continued below the plate
N by the ledges I',and fit closely against it, and
the channel between the plates N and O in-
creases in depth as it approaches the exterior,
as shown in Fig. 1, so as to aid in prodacing
a current around through the channel which
extends from theé partition-plate I'down to the
plate O, the tubes a b being arranged to form
parts of this channel, as shown.

" The tubes a b are made of iron,copper;,or oth-
ersuitable material, and the tubes a are about
eight inches in diameter, while the tubes b
are usunally two inches in diameter. The heat
being applied direct to the tubes ¢ b and the
under side of plate M and the upper side of
plate N, the tendency of the liquid is to rise,
owing to the application of heat and the for-
mution of vapor, and in order to prevent the
rising of the liquid in the tubes & from form-
ing partial vacuums therein I have applied
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the larger tubes g, 'whieh iconstantly supply

ia down earrent of theliquid, so that,however

much:the i liquid: may: rise in the tubes:d,; the

titubes: @ will ' keep 'the channels: beneath: the

plate N full; thus keeping up a: constant eir-

culation between the mpper and; lower pfuts

1 of the channel J.

[RRRE §o)

|1 Steam (usually exhaust:steam) 1is admitted
througlh the tube B into the space betweenthe: |

plates M and N, swhich space itifills, so as to
completely envelopiand heab all of ithe tubes.

iTo insure the distvibution of the steam, aplate, |

O, may | be interposed, as shown ! at [ Fig. i1,

which may: be supported by clamps d, attached’

to econvenient tubes, as shown in Fig 2.1 /The

reentral ;portion; or: that immediately beneath
the pipe B, isinot ordinarily supplied or filled:

with snmll tubes, it bemo left, open, as shown
in:Fig. 2.

The hewht of 'the hqmd within the evapa
rator may “be determined by thepipe K,which

118 to be provided with: a stop:cock;ior surfa’ce

Dipipe K.
condensed liquid 1is drawn off ‘ori passed to a:
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portionsof theliquidmaybe drawn off through:|

this:pipe and the lower portions: through the

ipipe s whenithe feed:is through the:tube: H;
bnt wheni the feed is ithrough i the tube H/'

the condensed liguid svill flow off through the
WWhen the! feed-pipe [ H is used, the

second evaporator by means of the pipe:L or

K, 'while: the water of' condensationiis drawn

i off ithrough the orifice 1Q, which: is to be pro-
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vided wn;h a valve or other devrce to hold the

- steam in place:

The produced v mes pass out or
pumped out through the pipe D, which pipe
has the 1-ecepbacle E interposed between its
ends for receiving and holding any spray or
valuable material which may be carried over,
which material is condensed against the plate
I and falls to the bottom, and is returned
through the pipe G. Thevapors produced by
the evaporation of the inclosed material con-
tain and carry a large amount of heat, which
is ordinarily passed to a second evaporator of
the same construction, and - enters a pipe, B,
the same as the steam enters the one shown.
A third evaporator is frequently attached, so
as to utilize all of the heat in the work; but
as the method of connecting two or three of
these and utilizing heat in this manner is not
of my invention, the additional evaporators
are not shown.

The operation of this evaporator will read-
ily be understood from the description, and it
will be seen that the liquid to be condensed or
dried passes in near the center and circulates
around through the channel J untilit reaches
the outlet at K or L, from which it is passed by
the pipe L or K to asunitable receiver or toan
adjoining evaporator.

In the evaporators heretofore used in this
method of evaporation there has beeh no cer-
tainty that the contained liquid would be
passed to the next evaporator; and, in fact,
the heavier portions usually remain without
being changed from one to the other, sothatthe

are:

liguid in i each of the severali evaporatars iis

not of uniferm density or quality; and assome:

portions are ;liable :to: remain a long time in

ithe evaporator :subjected to heat, they would :

thereby become ‘damaged; but by my system

of: circulation the passage: of all of theliquid i

i is direet: and 'eontinuous through the evapo-
iwator,'and from one evaporator toand through i3

-~
(@ L

another continuously is insured, which: is'not

ionly @& great advantage in producinguniform-

ity iof evaporation and in results; but theeir-
culation: through the chanunels and: through i

the tubes a b producesia uniformity of liguid

by starbing: and mixing it in its passage; by
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which arrangement I obtain improved results

in the rapidity of evaporation, and inthe uni-
formity of the liquid concentrated, andiin the
quality of 'the product.
through the tubes ¢ b does not interfere with
tthe: inereasing: depsity  of the liquid or ftuid

caused by itsevaporation whilettraversing the :

channel J. )

It willi be runderstood i that 1 when. the: feed-
tubes H H’ are appliedthey are not both nsed
ab the same time, and: that: when the tube: H

The:  circulation 8:
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iy used: the idiseharge will be through the pips 11111}
L, and 'when the: tube H/is 1 used the pipe K 1

will bel the discharge-tube; also, that suitable

well-known vaewum+pumps and apparatus for

reeeiving the condensed material are to be ap-

plied, and that' in:evaporating & thin: liquid

| the: heatlng-tubes might: be:of a uniform: size

and.still operate to produee an imperfect ver-
tical circulation.
‘What 1 claim' as new, and  desire to secure

- by Letters Patent, is—

1. In an evaporator, the combination, with
the partition-plates I I’, of the vertical tubes
@ b, arranged within the said partition-plates,
substantially as deseribed.

2. In an evaporator, the combination, with
the plates M and N, having a liguid-space
aboveand below thesame, respectively, of ver-
tical tubes @ b, whereby a vertical circnlation
of the contained fluid is produced, substan-
tially as described.

3. The plate O, having partitions I’, form-
ing the lower part; of the channel, of an in-
creasing depth toward the exit or dischar ge,
substantially as specified.

4. The ecombination of a feed-tube with the
circulating - channel J and an outlet- tube,
whereby the liquid fed in is caused to traverse
the evaporator to the point of discharge, sub-
stantially as specified.

5. The combination and arrangement of the
shell A, feed-tube H, partitions I I, channeled
base-plate O with thesteam-tube B and ligunid-
tubes b, substantially as and for the purpose
speelﬁed

6. Inanevaporator,the channel J , composed
partly of tubes passing through a heating-
space, substantially as speelﬁed

NATHANIEL B. RICE.

‘Witnesses:

HARRY T. JONES,
EpcAr T. BoxND,
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