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UNTTED STATES

PaTENT OFFICE.

JOSEPH E. KOHN,

OF CLEVELAND, OHIO.

EVAPORATOR.

SPECIFICATJ.ON forming part of Letters Patent No. 686,740, dated Navembel 19, 1901,

Application filed December 17, 1300, Serial Nn 40,203

(No model.)

To all whom tt may concern:
Be it known that I, JosEPH E. K0OHN, a resi-

dent of Cleveland, in the county of Cuyahoga |

and State of Ohio, haveinvented certain new
and useful Improvements in Evaporators;
and I do hereby declare the following to be a

full, clear, and exact description of the inven-

tion, such as will enable others skilled in the
art to which it pertains to make and use the
same.

My invention relates to 1mpr0vements in
evaporators suitable for use in evaporating
juicesorliquids—such, forinstance, as sugar-
juices.

The primary object of this invention is to
provide an evaporator of the character indi-

cated that has an exceedingly large evaporat-
Ing capacity, that is simple and durable in
construection, and that is readily repaired
when any portion of its evaporating-surface

-becomes worn without materially interfering

with the operation of the evaporator. |

With this object in view and to the end of
realizing other advantages hereinafter ap-
pearing my invention consists in certain fea-
tures of construction and combinations of
parts hereinafter described, and pointed out
in the claims. |

In the accompaunying drawings, Figure I is

a top plan, partly in section, of an evaporator |

embodying my invention. Figs. II and III
are elevations taken at right ancrles to each
other, largely in section. Flr:r IV is a section
taken Veltleally and lonﬂ'ltudmally of two
branch pipes that extend from opposite sides,

respectively, of the main pipe for SUpplying |
the liquid that is to undergo evaporation.

Portions are shown broken away to reduce
the size of the drawing. Fig. V is a vertical
section of the upper portmn ot‘ several evapo-
rating-chests and adjacent pipes.
Referring to the drawings, a designates a
room or chamber wherein the process of evap-

orationtakesplace. Thechamberais formed
within a comparatively large casing b, that is

constructed in any approved manner.

The evaporating-surface of the evaporator
is formed by numerous narrow vertical boxes
or chests ¢, suitably arranged within the
chamber ¢ and made of copper orother metal
or material that is a good conductor of heat.
The evaporator illustrated is provided with

I and end walls of the chest.

I two parallel rows of evaporating steam-heated

vertically-arranged copper chests ¢, that are
preferably about three inches wide, a.few feet
in height, and several feet in length. The
ehests ¢ of each row of chests are arranged a
short distance apart laterally and parallel.
The chests cof each row of chests are mounted

in several frames d, that are arranged a suit-

55
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able distance apart mdthmse of the respec- .

tive row of chests, and each of the said frames
rests upon the bottom of the chamber ¢ and
extends transversely of the said bottom below
and longitudinally of the row of chests par-
tially supported by the said frame. Kach
chest-supporting frame d has its opposite ends
comprising two upright arms d' and d', be-
tween which the row of chests partially sup-
ported by the said frame is arranged, and the

said frame between adjacent chests of the

said row of chests comprises upright arms d?,
that brace apart the chests.

Steam is supplied to the ch'a.mbers of the'

chests ¢, as will hereinafter appear, and the
top of each chest ¢ is trough-shaped width-
wise of the chest. 'The liguid that is to be

evaporated issupplied to the trough-forming

top of the chests ¢, as will hereinafter ap-
pear, and the trough ¢', formed upon each

| chest ¢, extends from end to end of chest and

is closed at its ends, as at ¢*, so that the liq-
uid supplied to the said trough will, first, fill

| the said trough and then mmultaneously over-

flow at the mdes and ends of the trough and
adown the external surfaces of the 31de walls
It is almost su-
perfluous to remark that the external sur-
faces of the side walls of the chests ¢ arethe
main evaporating-surfaces of the evaporator
and that by the formation of the evaporating-

surfaces by narrow upright chests arranged

in the manner hereinbefore described an ex-
ceedingly large evaporating capacity is ob-
tained.

The construction illustra,ted,_wherein the

sides and bottom of the troughs ¢’ are formed

by depressions made in and extending longi-
tudinally of the tops of the chests ¢, is espe-
cially valuable on account of its simplicity
and durability.

In a very large evaporator, as illustrated,

the evapomting—surface isformed, preferably,

by two rows of chests ¢, arranged side by
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side, with the chests of each row of chests in ! said chamber at the lower and central por-

line with a chest of the other row of chests
and with all the chests of both rows of chests
uniform in height. In the evaporator illus-
trated the two rows of chests are arranged
side by side between two steam-supply cham-
bers ¢ and ¢, which are formed externally of
the chamber ¢ in any approved manner and
extend, respectively, longitudinally of the ad-
jacent row of chests. Kach steam-supply
ehambm ¢ 18 of course provided with asteam-
inlet ¢’. Open relation between each steam-
supply chamber and the chambers of all the
chests of the adjacent row of chests is pro-
vided, and any waler resulting from con-
densation of steam in any chest ¢ is drained
into the connected steam-supply chamber.
Preferably the steam connection between the
chamber of each chest ¢ and the adjacent
steam-supply chamber ¢ is formed by a short
pipe ¢?, which extends from the upper por-
tion of the said steam-supply chamber to and
discharges into the upper portion of the said
chest, as shown in Fig. II. Kach chest ¢ has
the bottom c¢* of its chamber declining to-
ward the connected steam-supply chamber,
as shown in Fig. II, and preferably a short
pipe ¢® leads from the said chamber at the
lower end of the bottom of the chamber to
and discharges into the lower portion of the
steam -supply chamber. Hence any water
resulting from condensation of steam in the
chests ¢ is drained by the pipses ¢® into the
Steam-supply chambers, whence the water is
removed in any approved manner.

The means for supplymn' the liquid that is
to be evaporated comprise, preferably, a main
liguid-supply pipe f, that extends longitudi-
nally of and between and somewhat above
the rows of chests and is supported from the
casing b in any approved manner. The sup-
ply-pipe f 1s provided with as many branch
pipes f' as there are evaporating-chests ¢, and
the said branch pipes extend longitudinally

of and a short distance directly above the dif-
ferent chests ¢, respectively.

Kach branch
pipe ' of the main pipe f extends, therefore,
from the said pipe f horizontally o and over
and longitudinally of the trough of an evap-
orating-chest ¢ and is closed at its outerend,

as at /%, and is provided at its lower side with -

~a row of orifices 73, arranged at short inter-

55
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vals longitudinally of the pipe. Obviously
by the liquid-supply apparatus hereinbefore
described the liquid 1s capable of being run

simultaneously into and at short intervals g

longitudinally of all of the troughs formed
upon the many evaporating - chests.
branch pipe f' for each row of evaporating-
chests are preferably removably mounted at
their outer ends in recesses A', formed in a
shelf i, thatis rigid with the casing b and ex-
tends longitudinally of the said row of chests.

The bottom &' of the chamber a declines,
preferably, from the ends of the rows of evap-
orating-chests toward the central portion of

The

tion of its bottom is provided with a dis-
charge-opening a?, (see Fig. II,) at which the
concentratedliquid isrun from the said cham-
ber. T'o facilitate the movement of the con-
centrated liquid from all portions of the bot-
tom of the chamber a to the said opening,
each frame d is provided with numerous duct-
forming lateral slots or recesses d?, that are

| formed in the lower portion of the frame and

extend from the lower edge of the frame up-
wardly.

Any approved means for aecommodatmﬂ'
the escape of ammonia or other non- eondens-
able gases from within the chambers of the
evaporating - chests are provided, and com-
prise, preferably,a pipel,thatisarranged hori-
zontally between and somewhat above thetwo
rows of evaporating-chests, and short pipe-
sections [’ establish communication between
the chambers of the said chests next below
the troughs upon the chests and the said pipe
[. The pipe [ is provided at any suitable
point with an upright pipe [?, that extends
into the outlet a°, with which the top of the
chamber « is provided, and the ammonia-gas
and other non-condensable gases conducted
from the chambers of the evaporating-chests
by the pipe systemn /, /', and [*and the vapors
arising from the liguid that is undergoing
concentration within the evaporator escape
at the said outlet a?.

by the construction hereinbefore described
1t will be observed that my improved evapo-
rator has an exceedingly large evaporating
capacity. The chests ¢ are smaller in con-
struction and have their side walls vertical,
so that the liquid which is to be evaporated,
overflowing from the troughs, trickles or flows
down the outer surfaces of the said walls
and will not drop from the walls above
the lower ends of the chests. The formation
of a single chamber within each chest, the
means employed forsupplying the chest with
the heating agent, and the simple and effi-
cient pipe system for conveying the juice or
liguid that is to be evaporated to the troughs
upon the chests constitute no ummportant
features of the evaporator.

What I claim is—

1. In an evaporator of the character indi-
cated, comparatively narrow chests arranged
a short distance apart laterally and having
troughs thereon with the ends of the troughs

closed and with the sides and bottoms of the

troughs formed by depressions made in and
extending longitudinally of the tops of the
chests; means for supplying the heating
agent to the chambers of the chests, and
means for supplying the liquid which is to
undergo evaporation tothe aforesaid troughs.

2. Anevaporatorof the characterindicated,
comprising vertical chests provided each with
a trough which is formed thereon and ex-

tends longitudinally of the respective chest

and hag closed ends, means for supplying a

the chamber, as shown in Fig. III, and the | heating agent to the chambers of the chests,
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a pipe for supplying the liquid that is to un- |

dergo evaporation, and branch pipes ar-
ranged above and extending longitudinally

- of the troughs of the chests, which branch
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pipes are connected, at one end, to the afore-

sald liquid-supply pipe, are closed at their

other end, and are provided, at their under
side, with orifices arranged at suitable inter-
vals longitudinally, substantially as and for
the purpose set forth.

3. Anevaporatorof the characterindicated,
comprising a chamber ¢ having a vapor-out-
let a® at the top, means for draining the said
chamber, a row of vertical and comparatively
narrow chests arranged a suitable distance
apart laterally and provided each with a
trough arranged on the top and extending
longitudinally of the respective chest and
having closed ends, a system of pipes for con-
ducting the liguid that is to undergo evapo-
ration to the troughs, a steam-supply cham-
ber arranged at one side and extending lon-
gitudinally of the row of chests and con-

nected with the chambers of the chests,

means for draining the chambers of the
chests of water resulting from condensation
of steam therein, a pipe [arranged longitudi-
nally of the top of the row of chests and hav-
ing an upwardly-extending outlet-pipe 2 and
connected and in open relation with the up-
per ends of the chambers of the chests, sub-
stantially as and for the purpose set forth.
4. An evaporatorofthecharacterindicated,
comprising achamber ¢ having a vapor-outlet
at the top, means for draining the chamber, a
plurality of vertical and comparatively nar-
row chests provided each with a trough ar-
ranged on topand extending longitudinally of
the respective chest and having closed ends, a

pipe for supplying the liguid which is to un- .

dergo evaporation, which pipe has branch
pipes leading to and over the troughs upon
the aforesaid chests, which branch pipes are
provided at the bottom with orifices arranged
todischarge intothe aforesaid troughs, means
for supplying steam to the chambers of the
chests,meansfordraining the chambers of the
chests, and a system of pipes for conducting
ammonia-gas and othernon-condensable gases
from the upper portionsof the chambers of the
chests to the aforesaid vapor-outlet. |

5. Anevaporatorof thecharacterindicated,
comprising a chamber ¢ having a vapor-outlet,
a’at thetop,means fordraining the said cham-
ber, a row of vertical and comparatively nar-
row chests ¢ arranged a short distance apart
laterally and provided each with a trough ¢’
which 1s formed on top and extends longitu-
dinally of the respective chest and has closed
ends, a pipe for supplying the liquid that is to
undergo evaporation, which pipe is arranged
above and longitudinally of the row of chests,
branch pipesleading from and connected with

the said quuid-supply pipe to and over and

3

longitudinally of the troughsupon the chests, 6 5

which branch pipes are closed at their outer
ends and are provided at the bottom with ori-
fices formed at short intervals longitudinally
of the pipes,a steam-supply chamber arranged
at one side and extending longitudinally of
the row of chests, steam-pipes establishing
openrelation between the steam-supply echam-
ber and the chambers of the chests, pipes ar-
ranged to drain the chambers of the chests
into the steam-supply chamber, and a system
of pipes for conduecting ammonia and non-
condensable gases from the nupper portions of
the chambers of the chests to the aforesaid
vapor-outlet a3. |

6. In an evaporator of the character indi-
cated,the combination,with arowof compara-
tively narrow evaporating-chests arranged a
short distance apart laterally, of a plurality of
frames d arranged a suitable distance apart
laterally and supporting the chests, which
frames d extend, respectively, in under and
from end to end of the row of chests, and have
upright arms extending between and bracing
the chests laterally. -

7. Anevaporatorof the characterindicated,
comprising a chamber a whose bottom is pro-
vided with an outlet a® a row of evaporating-
chests arranged a short distance apart later-
ally and above the aforesaid bottom, means
for supplying a heating agent to the cham-
bers of the chests, means for conducting the
liguid which is to undergo evaporation to and
upon the chests and causing the same to flow
adown the external surfaces of the side walls
of the chambers of the chests, and frames d
resting upon the aforesaid bottom and instru-
mental in supporting the chests, and provided
with the duct-forming recesses d?, substan-
tially as and for the purpose set forth.,

3. Anevaporatorof the characterindicated,
comprising a chamber ¢ whose bottom is pro-
vided with an outlet a*, a row of narrow evap-
orating-chests arranged ashort distance apart
laterally and above the aforesaid bottom,
means for supplying a heating agent to the
chambers of the chests, means for condueting
the liguid that is to undergo evaporation to
and upon the chests and causing the same to
flow adown the external surfaces of the side
walls of the chambers of the chests, and the
chest-supporting frames d resting upon the
aforesaid bottom and having the arms d’ and
d* and the duct-forming recesses d?, substan-
tially as shown, for the purpose specified.

Signed by me at Cleveland, Ohio, this 26th
day of November, 1900. --

JOSEPII E, KOHN.

Witnesses: |
C. II. DORER,
A. TI. PARRATT.
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