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o all whow it m ay concern,

Be it known that I, Grozen S1ape, a sub-
ject of the Emperor of Germany, residing at
Schioss Hubertusherg, Germany, have in-
vented certain new and useful Improvements
in Vacuum Evapora ting Apparatus, or
which the following is a specification.

The invention velates to vacuum eva porat-
Ing apparatus such as iz used in evaporating
various Huids in a reduced atmospheric pres-
sure such ay for ilustration mille, or vege-
table juices, the evaporation of juice in the
making of sugar being a well known ex-
ample.

Ubjects of the invention are to provide a
novel apparatus giving the highest results
in eficiency of evaporation and providing
for the most advantageous and effective cir.
culation of the fuids within the vacuum
chamber; to provide for the direction and
separation of the hotter ascending fiuids and
cooler descending fluids to prevent their
meeting and baflling one another; to pro-
vide for increasing the ratio or proporiion
of heating surface to the vapacity or content
of the device: and to provide for the con-
Joint realization of these and other objects
and advantages. These and other objects of
the invention will in part be obvious and
will in part be set forth hereinafter.

The invention consists in the novel parts,
constructions, ar ‘angements, apparatuses,
combinations and -improvements herein
shown and deseribed.

The accompanying drawings, veferred to
herein and forming a part hereof, illustrate
one embodiment of the invention, the same
serving in connection with the description
herein to explain the principles of the in-
vention. : ‘

Of the drawings: Figure 1 is a central
section of a vacuum device constructed in
accordance with the principles of the inven-
tion; Tig. 2 is a transverse horizontal sec-
tion substantially on the line A—D of Ing.
1 looking downwardly; and Fig. 3 is a cen-
tral longitudinal section of a somewhat dif-
ferent form of the device on an enlarged
scale. i
Referring now to the accompanying draw-
ings, illustrating by way of example one em-
sediment of the invention, « vacunm cham-
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ber is indicated geverally. by reference nu-
meral 1 designed to receiva nngd contain the
flnid to be operated upon dusing the evapo-
rating process and to conduct away the va-
pors therefrom. ¢ id

Communication from sai
chamber to a suitable vacuum crealing menns
is provided to carry away the vapors resnli-
g from the evaporation. Ag embodied, the
upper portion 2 of said chamber 1 communi.
cates by s snitable opening 3 with a con-
denser or a condait leading to such con-
denser, Therewith ig provided also 2 device
for arresting any globules or particles of
fluid ov juice which may be earried away by
the evaporative process from the body of
liquid within the charaber 1 and for refurn-
ing these particles fo the hquid within the
chamber, As shown herein, said means com-
prises a throat 4 into which the upper part
of the chamber 1 opens or ferminates, said
threat bein 2 shown contracted upwardly and
having the opening 5 at the top thereof.
Over the opening & is arranged & hell &

which is larger than the upper part of
throat 4 and is

aced away therefrom thus
leaving a passageway between the tap of the
throat 4 and the bell & and also between the
side walls of the throat 4 and the side walls
of the bell 8. About the Jower open edge of
the bell 6 is » gutter 7, com punicating by
o pipe 8 with a gutter 9. The gutter is
formed sbout the base of the throat 4 where
it joins and incloses the upner end of the
chamber 1 ard from the guiter 2 pipes 10
communicate into the chamber 1 apd dis.
charge near the side walls thereof, Thus
the particles of juice carried along by the
swiftly upwardly travel ing vapors impinge
against the bal

beil 6 and fall backwardly
through the throat 4 or are gathered either
ivto the gutter 7 or 9 and thus return o the
chamber 1.

Means ave provided by the present inven-
tion for directing into the interior or rels-
tively ceniral portion of the chamber 1 all
of the heated fluid ascending from the heat-
ing device and for returning the relatively
cooled and downwardly traveling fluid along
the - outer or peripheral portions of - the
chamber back to the heating device. Thug
the most advantageous cireulation is ob.
tained, that is, the heated aseending flnid
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travel upwardly in the central ov relatively
hottest parts of the chamber 1 and the
cooler and heavier fluid, from which the va-

por has separated and been conducted away
to the condenser, is divected to and travel

downwardly at and near the periphery or
relatively cocler portions of the chamber 1.
The ascending hot fluid and vapor are also
gathered together substantially into a single
stream or current and travel upwardly to-
gether, and the! heavier downwardly de-
scending fluid. travels downwardly sepa-
ately therefrom and outside thereof. The
further great advantage is securved that the
hot ascending currents and the cooler de-
scending currents do not meet or impinge
upon each other thus is avoided by interfer-
encé with or baflling of each by the other,
whereby the circulation would be impaired
or stopped at important or necessary points,
thereby Impairing the evaporating efficiency
of the device and nullifying a great part of
the momentum energy derived from the
heating apparatus. .
Suitable heating devices are provided and
in the embodied form said heating devices
are provided near the bottom of the cham-
ber 1 with a passage or passages between the
side walls of the chamber 1 and the heating
device 15 and also between the bottom of
the chamber 1 and the bottom of said heat-
ing device. Said embodied form of heating

"device comprises an inverted conoidal de-

vice having a bottom plate 16 and a top
plate 17 of substantially the same shape and
form and having a peripheral side wall 18
shown substantially vertical, and with the
apex at the central part with an opening 19
therethrough. :

The heating device is provided with a-

series of tubes 21 extending between the hot-
tom 16 and the top 17 providing passage-
ways through the heating device for the
liquid to be evaporated. Inlets 22 and 23
are shown for the supply of steam or other
heating fluid to the heating device 15, and
a drain 23, 24 serves to carry away the con-
densation therefrom. An outlet or conduit
25 may be provided for carrying away air
and non-condensible vapors from the heat-
ing device. Suitablé means are provided for
supporting the heating device in' position
within the chamber 1 and are shown herein,
as a series of brackets 26.

The bottom 20 of the chamber 1 as em-
bodied is inclined from the sides or periph-
ery toward the center or axis, a space or
passageway being left therebetween and the
bottom of the heating deviee 15, A gate 27,

‘ab the bottom of the chamber Lserves to dis-
‘charge the crystallized mass, in the case of

(Y . ‘- .
sugar making, from the chamber 1 into the
mixer and separator.

Within the body of the chamber 1 ave pro-

1,168,758

vided a series of circulating rings 81, which
serve to separate the interior or central por-
tion of the chamber 1 from the outer or pe-
ripheral portion thereof, the hotter fluid
and vapors rising from the heating device
flowing - upwardly within' the circulation
rings and as the fluid cools and becoines
relatively heavier, it is carried outwardly
and flows downwardly between the circulat-
ing rings 81 and the walls of the chamber 1
back to the heating device to be reheated:
Said rings are arranged one above the other,
and preferably a plurality thereof in ver-
tical alinement, but with horizontal spaces
or openings 82 therebetween. By this means
the lateral or radial flow of the cooling
juices toward the outer or peripheral por-
tion of the chamber 1.is unimpeded at the
various stages of the filling of the chamber
1, as crystallization proceeds and successive
supplies of syrup or other liquid are added.
Suitable supporting means are provided for
the circulation rings such as brackets 33 and

:standards 34, shown supported on the walls

of chamber 1. :
It will be understood that by an arrange-
ment such as supplied by this invention, the

simplest and most natural and mechanically’

efficient eiveulation upwardly and down-
wardly of the fluid within the chamber 1 is
provided and that non-interference of the
oppositely flowing currents is effected.
There is likewise provided by the invention
means for directing into the central portion
of the chamber 1 the fluid heated by the bot-
tom portion 16 and the side walls 18 of the
heating device 15, and also means for keep-
ing separate this particular part of the as-
cending heated fluid and vapor from the
cooler descending or returning fluid. The
embodied form, of such means comprises the
ring or plate 88 arranged about but spaced
away from the wall 18 of the heating device
15, thus leaving a space between ring 36 and
the wall 18 and also leaving a space.or pas-

sageway between said .ring or plate 36 and

the outer wall of the chamber 1. This ring
or plate 86 is in such relation to the circu-
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lating rings 81 that the upwardly traveling -

hot fluid 1s divected inside the circulating
rings. -Referring toithe form of such di-
rective means illustmtgﬂ- in IFig. 1, a ring
or annular plate 37 is"provided flaring or
opening downwardly to reccive the up-

“wardly directed or traveling fluid from be-

tween the wall 18 of the heating device and
said ring or plate 36 and diveeting said fluid
inwardly within the circulating ring. or
rings.
descending cooler fluid is deflected or. di-
rected outwardly between said ring or plate

36 and the walls of the chamber 1 and the-

two currents are kept separate from each
other and sreprevented from baffling ov neu-
tralizing each at this point-and thus largely

At the same time the downwardly |
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diminishing or negativing the circulation
and efficiency of the apparatus. Said cosler
downwardly traveling currents of the fuid
are thus pervmitted to flow unimpeded to the
underside of the heating device 15, where
& large portion thereof is drawn throuch
the tobes 21 by reason of the strong up-
ward fiow of mixed fnids and vapor
throngh and from the top of the heating de-
A portion of said cooler fluid, how-
ever, is highly heated by the inclined bot-
tom plate or floor 16 of the heating device
and travels upwardly and outwardly along
the upwardly inclined parts thereof and up
through the passageway between the wall 13
and the ring 36 as already deseribed into
the interior 6f the cirenlating rings 31.
Referring to the form of devies shown in
Fig. 3,1t will he noted that the ring or plate
15 in vertical alinerent, or substantially
so, with the circuluting rings 81, and that
the heated fluid from between the ring 36
and the walls 18 of the heating device may
puss vertically np insids the cirenlating ring.
in Fig. 1 the chamber 1 is shown of
greater dimmeter at the bottom portion
where the heating device is located and of
lesser diameter in the upper portion. where
are the civeuluting vings. By this means the
propovtion or ratio of heating surfuace to
the cubical capacity or content for the fluid
o Lo evaporated is greatly nereased, which
adds very mnch to the efliciency and
factory operation of the device. The
various other parts and codperating instiu.
wentalities of the apparatus as al ready de-

N

scribed, and especially as shown in g, 1,
are designed to codperate with this relabion

or proporijon of the heating surface with
the cubical or finid content of the apparatus
and there are erubodied thevewith the vari-
ous featurds of construction and ar ange-
ment £ secure the advantages pointed ount
together with other

advantages. Thus not
only is the greater efficiency seenved as just
degeribed but in connection therewith the
most advantageons flow or circulation of the
flnids, that is, the hotter ascending fluids
within and the cooler descending fuids
without, and also the oppositely traveling
currents are separated one from the other
and each divected along the path or in the
drection conducing most to the highest effi-
cieney of the device.

It will be understood that a devics has.

been provided which embodies the varidus
features of invention and which realizes the

objects and advantages pointed out, together:
with other objects and advantages. It will -

be understood also that the variations in
structure herein shown are iHustrative and
explanatory in character and nat restrictive
upon the invention, and that changes in the
constrnetion and
from what is hercin shown and described

arrdngement may be made,

B

within the scope of the accompanying claims
without departing from the principles of the
invention. -

What I do claim as my invention and de-
sire to secure by Letters Patent, is:

1. A vacuum evaporating apparatus, in-

~cluding in combination a closed vacuum

chamber, heating means arranged at the bot-
tom part of said chamber, a civculating ring
within said chamber and of less diameter
than the chamber, and means for directing
the heated liquid from all parts of said heat.
ing means, including the sides and bottom
thersof, within said cylindrical member.

2. A vacuum evaporating apparatus in-
cluding in combination a closed vacuum
chamber, heating means arranged at the bot-
tom part of said chamber, g circulating ring
within said chamber and of less diameter
than the chamber, and means for directing
the heated liquid from all pasts of said heat.
ing means, including the sides and bottom

Athereof, within said cylindrical member, and

for separating said heated ligquid from the

cooler liguid returning to said heating
Mesns. :
3. A vacuum evaporating apparatus in-

ginding in combination o closed vacuum
chamber, heating means arranged at the bot-
tom part of said chamber, a circulating ring
above said heating means within said cham.
ber and of less diameter than the chamber
and a partition open at the bottom and en-
circling said heating means for keeping the

fieated liquid flowing from said heating
ameans from the returning cooler liquid flow-

ing toward said heating means. .

4. A vacuum evaporating apparatus in-
cluding in combination a closed vacuum
chamber, a heating device within and near
the Lottom of said chamber with a passage
wav for the fluid thevebetween, a hollow cy-
lindrical member within and of less diameter
than said chamber and located above said

heating device, and means in said passage-

way for separating the heated liquid flow-

ing upwardly outside said heating device -
and the cooler liguid returning thereto and

for directing said heated liquid within said
hollow cylindrical member.

5. A vacoum evaporating apparatus in-
cluding in combination a closed chamber, a
heating “device having upwardly directed

floid pessages within and near the bottom

of said chamber with a passage way for the
fluid between the heating device anid the side
walls and bottom of the chamber, a circu-
lating ying within suid chamber above said
heating device, and means for directing the
heated liqnid Aowing upwardly outside said
heating device from beneath and around
said heating device, within said circulating
ring and for keeping said heated lignid and

the. cooler liquid veturning from the heat-

ing means.separate from each other,

70

8G

85 -

90

85 -

160.

105

110

115

120

125



et

10

15

20

25

30

'35

40

[
ot

o
ot

60

4
; ' A .
6. A vacuum evaporating apparatus in-

cluding in combination a heating device:

within and near the bottom of said chamber,
a circulating ring within said chamber above
said heating device, means for directing sub-
stantially all the heated fluid flowing from
said heating means, including that from the
bottonr and outside, within said circulating
ring and for returning substantially all the
cooler fluid to said heating device exteriorly

to said circulating ring. . ,

7. A vacuum evaporating apparatus in-

cluding in combination & heating device
within and near the bottom of said cham-
ber with a passage way around and beneath
said heating device, a circulating ring with-
in said chamber above said heating device

and means for directing heated fluid from -

around the outside and from beneath said
heating device within said circulating ring
and for directing the cooler fluid returning
exteriorly to said circulating ring beneath
said heating device.

8. A vacuum evaporating apparatus in-
cluding in combination a chamber, a heat-
ing device of generally conical exterior con-
formation and having upwardly directed
passageways therethrough, said device be-
ing in inverted position within said cham-
ber nearthe bottom thereof, a circulating
ring within said chamber above saids heat-
ing device, and me.ns arranged about said
heating device: and open at the bottom for
directing the heated liquid from the under-
neath conical exterior of said device within
said circulating ring and for keeping said
heated fluid separate from the cooler fluid
returning exteriorly to snid ring to said
heating device. .

9. A’ vacuum evaporating apparatus in-
cluding in combination a chamber, a heat-
ing device of a generally conical exterior
conformation and having upwardly directed
passageways therethrough, said device be-

‘ing in inverted position within said cham-

ber néar the bottom thereof, a circulating
ring within said chamber above said heating
device and means arranged around and sep-
arate from said heating device, and being
open at the bottom, for directing the heated
liquid from the underneath conical exte-
rior of said device within said circulating
ring and for keeping said heated fluid sepa-
rate from the cooler fluid returning exte-
riorly to said ring to said conical underneath

exterior of said heating device.

10. A vacuum evaporating apparatus in-
cluding in combinatjoh a chamber, a heating
device of a generally conical exterior con-
formation and having upwardly directed
passageways therethrough, said device be-
ing in inverted position within said chamber
near the bottom thereof with a passage
around and beneath the heating device, a

1,168,758

circulating ring- within said chamber above
said heating device, and means for direct-
ing the heated liquid from the underneath
conical exterior of said device within said

circulating ring and for keeping said heated ;

fluid separate from the cooler Huid return-
ing exteriorly to said ring and around said
heating device to the underneath part

thereof.

11. A vacuum evaporating apparatus in- ;

cluding in combination a chamber of vary-
ing diameter having a part of lesser diam-
eter above and a part of greater diameter

beneath, a circulating ring in sald part of

lesser diameter, a heating device in said
portion of larger diameter and means for
directing the heated liquid from about said

heating device into the interior of said cir-.

culating ring. :

12. A vacuum evaporating apparatus in-
cluding in combination a closed chamber, a
heating deviée located within and tear the
bottom of said chamber but with a fluid
circulating space within said chamber walls
beneath and horizontally around said heat-
ing device,a circulating ring arranged with-
in said chamber above said heating device
to divide the interiorly hot ascending cur-
rents from the exteriorly downwardly de-
scending cooler currents, and a ring around
and horizontally in alinement with said
heating device for receiving at its bottom
the upwardly traveling hot liquid from the
bottom and sides of said heating device and
directing said liquid upwardly and within
said circulating ring, while the cooler liquid
travels downwardly exteriorly to said ring
about said heating device and the upwardly
and downwardly traveling currents are kept
from intermingling and interfering with one
another, : ,

13. A vaeuum evaporating apparatus in-

[63]
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105

cluding in cowbination a closed chamber, a

heating device: Jocated within and near the
Lottom of said chamber; said heating device

Jhaving an upwardly and outwardly inclined

bottom, spaced apart from the chamber
walls, a civeulating ring arranged within
saicdl chamber above shil heating device. to
divide the interiorly hot ascending currents

from the exteriorly downwardly descending

cooler cnrrents, and a ring arranged around
and horizontally in alinement with, but
spaced apart from, said heating device for
receiving at its bottom the hot fluid travel-
ing upwardly from said bottom of the heat-
ing device and dirvecting said fluid within
said circulating ring while the cooler down-
wardly descending currents travel exteriorly
to said ring around said heating device, and
the upwardly and downwardly traveling
currents are kept from intermingling with
one another. ' '

14, A vacuum evaporating apparatus in-
cluding in combination #closed chamber, a
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heating device located within said chamber
near the bottom thereof but spaced apart

from said chamber, means for causing an’

upward circulation of hot fluid within the
central part of said chamber and a cooler
downward circulation near the walls of said
chamber, and a partition about said heating
device and spaced away both from said heat-
ing device and the chamber walls, for divid-
ing the hot current ascending from the sides
and bottom of said heating device from the
cooler currents descending along the walls
of said chamber. :

15. A vacuum evaporating apparatus in-
cluding in combination a_closed chamber, a
heating device within said chamber near the
bottom thereof but spaced apart from said
chamber, said heating device having an up-
wardly and outwardly inclined bottom and
substantially vertical sides, and a partition
arranged about said heating device and in
substantial horizontal alinement therewith,
but spaced apart therefrom and from said
chamber wall and being open it the bottom
for receiving within itself the hot upward
currents rising from the bottom and sides of

" said heating device and keeping the down-

wardly descending cooler currents separate
therefrom and directing them to the bottom
of said heating device. '

- 16. A vacuum evaporating apparatus in-
cluding in combination a -chamber having
its upper part of lesser diameter and its
lower part of greater diameter, circulating

rings located within said upper part, a heat-
ing device located In said lower part, and
means for directing the heated fluid from

. both the interior and exterior of said heating

device upwardly into the interior of said cir-

culating rings, the cooler downward cur-

rents passing exteriorly to said circulating
ring and heating device.

17. A vacuum evaporating apparatus in-

cluding in combination a chamber having
its upper part of lesser diameter and its
lower part of greater diameter, circulating
rings located within said upper part, a heat-
ing device located in said lower part, and
means for directing the heated fluid from
both the interior and exterior of said heating
device upwardly into the interior of said
civeulating rings, and a partition around
the exterior of said heating device, spaced
apart therefrom and from the walls of said
chamber, being open at the bottom and ar-
ranged to direct the hot fluid from about the
exterior of said heating device within said
circulating ring, the cooler downward cur-
rents passing exteriorly to said circulating
ring and heating device.

In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses.

GEORGE STADE.

Witnesses:
Hexry Hasrer,
- Wotprmar Haver.
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