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PETER COOPER HEWITT, OF NEW YORK, N. Y.

EVAPORATOR.

. SE’ECIFICATIGN forming part of Yetters Patent No. 548;986, dated Cctober 20,1885,
application filed July %, 1862, Rerial o, 438,762, (No model.) |

1o all whom it may concern: L
Be it known that I, PETER COOPER HEWITT,
of New York city, in the con nty and State of

- New York, haveinvented a new and Improved

KEvaporator, of which the. tollowing is a speei-
fication, reference being had to the annexed
drawings, forming a part thereof, in whigh—

Figure 1 is a vertieal section of my im-
proved evaporator, taken on '

¥ Yy in Fig, 1,
seclion of a modified form, and Fig, 4 is a
horizontal section taken on line 2z 2 in Fig. 3.
Similar letters of reference indicate corre-
sponding parts in all the views. |

In the evaporation of liquids for the pur-’

pose of concentrating them or in the genera-
tion of steam
circulation of the liquid is com monly secured
vy taking advantage of the difference in spe-
cific gravity due to different temperatures of
different portions of the liguid. As the dif-
ference in density 18 slight, the circulation
‘produced in this way is hecessarily slow, per-
mitting bubbles of vapor to adhere to the
walls of the chamber or of the tube in which
they are formed and to. hinder the rapid
transmission of heat from the said walls to
~the body of the liquid, and ths liquid itself
not being a good conduector of heat, except by

- couvection, the amount of liguid evaporated

35

~ accelerating their cirenlation and b

40

in a given time by a given amount of surface
18 limited by the amount of heat the liquid
will take up from the walls. |

T'o facilitate the evaporation of liguids by
y securing
a more effective contact of the liquid and
heating-surface by bringing, more liquid in
contaci with the heating-surface and also
the rapid separation of the vapor formed from

- the liquid is the object of my invention.

45

o

- partof the cylindrical cavity g is conical, and

- My invention Compriscs au apparatus for
evaporating liquidsjas will be here-

rapidly
inafter fully deseribed, and pointed out in
the claims, - | | | -

The separating-chambér A in the present
caso consists of a single casting furnished
with a eylindrical cav’ ¥ a and with passages
b, which are tangential to the eylindrical cay.
1ty a. " The said passages are curved inwardly

line z & in Fig.
2. Fig. 2is a horizontal section taken on line
Fig. 3 is a vertical transverse .

for motive power or heat the

1s for the eseape of vapor. L
provided with a flange ,
35

‘a, and with- openings &’, coinciding with the

‘each provided with a flange /.

in the casting is formed a central opening ¢,
toward which the conical sides of the -oavity
incline. In the chamber A above the conical
bottom thereof and a. short distance below

+
-

55

the openings of the passiges b is arranged a |
horizontal partition d, and in the said parti-

tion adjoining the wall of the cavity are
formed segmental ports-e, and to the under
side of the horizontal partition d are attached
wingse’, which arelocated between the curved

ports and projectdownwardly, the win g8 8erv-..
the liguid -

ing to check the rotary motion of _
passing through the ports. Above the open-
ings of the .
tracted and furnished with an inwardly-pro-

passages & the chamber A is con-

6o

jecting flange f, forming an annular groove

g, which communieates with and forms part

of the liquid-discharge opeéning & at one side
of the chamber.
wardly-projecting flange )

position intermedigte between perpendicular
lines drawn from the walls of the discharge-
opening ¢ and perpendicular lines drawn
through the inner portions of the porig e, 80

The ianer edge of the in-
f ig arranged in-a

75

that the inner wall of the revolving Tiguid

will lie between the perpendicular lines pass-

ing through the ipner portions of the portse, -

and thus be withdrawn from the inner wall
of the discharge-opening. The discharge-

| opening ¢ is concentric with the chamber-and

L

‘The chamber A is . _
J at the top for receiving the vapor-pipe and
with a perforated flange & at the bottom. To
the said perforated flange  and in contacs
with the bottom of the chamber A 18 secured
a plate B, provided with a centrsl opening ¢’,
colnciding with the opening ¢ of the cavit

passages 0 of the chamber ¢. In the central
opening ¢’ of the plate B isserewed g Ppipe C,

8o

ygo

anid in the openings )’ of thegaid plate Bare

screwed the pipes D.  To the.
litted the perforated plates B E’, which are
Thesaid plates
E E" are oppositely arranged wih respect to
each other and provided with glands m n m’
n’ on their outer surfaces, whick! permit of

the movement of either or both of the plates

pipes C D are. «

I0C

E E’ or of the pipes D C in the plates with-

In the casting, as shown in Iig. 2. Thelower | out causing leakage or straining the parts, -
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the plates E B/ is placed a cylindrical shell
F, provided at its ends with flanges o, which
are secured to the flanges I of the plates
E E’by means of bolts or otherwise. 'T'o one

side of the shell F, preferably above the cen-
ter thereof, is secured a collar

p, into which
is serewed a steam-supply pipe G, and to the
opposite side of the shell,orinany convenient
position, is secured a collar g, into which 1s
serewed the discharge-pipe H, which passes
through theshell F. A jacketlIsu rrounds the

portion of the pipe C inclosed by the shell ¥,

" vents the pipe C from being

r, which pre-

leaving an intervening spuce
heated to the

same degree as the pipes D.

- with the space s in the said base, and the

20

- hollow base J.

nicate with the space s,
ing surrounded by glands n% A supply-pipe

pipes D enter the hollow base J and commu-

K communicates with the interior s of the

The operation of my improved evaporator

is as follows: The liguid to be evaporated 1s

30

 dering the columns contained by

35

" in the columns contained by

40
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6o

introduced into the apparatus through the
pipe K, and in the present case the heat pec-
essary to drive off the vapor 18 supplied by
steam introduced into theshell F through the
pipe G. The pipe C, being protected by the
jacket I, is'not
the pipes D. The liguid contained iu the
pipes D gives off bubbles of vapor, thus ren-

non-homogeneous—that is to say, the said

“columns are composed partly of Hquid and

partly of vapor—while vaporization is partly
or wholly prevented in the central tube C.
In consequence of the difference In density
the pipes CD
the column contained in the pipe C descends,
forcing upward the columns contained by the
pipes D, causing the said pipes fto discharge
through the tangential passages b into the
separating-chamber A. The jets whieh are
thus made to enterthechamber impinge upon
the walls of the chamber, and thus produce a
rapid rotary motion in'the liquid contained by
the chamber, which carries the heavier por-
tions of the liquid toward the wall of the cham-
ber, while the vapor goes to the center of the
chamber. As the capacity of the chamber is
limited when liquid is'supplied, one portion of
the liquid is discharged over the inwardly-pro-
jecting flange f, the main portion being con-
tinuously discharged independently of the
feed through the ports e into the lower part of
the chamber a, thence into the pipe C, which
returns it to the hollow base J, whence it again

il

rises through the pipes D. This operation 18
made continuous, and the concentrated liguid
which is discharged over the flange f and
through the discharge-pipe & is replaced by
fresh liguid introduced into the hollow base
through the pipe K. Therapid npward move-
ment of the liquid through the pipes D {rees
the walls of the pipes from all adhering bub-

_ The pipe Cis
screwed into a hollow base J, communicating |

heated to the same degree as |

the pipes D |

548,986

the said pipes D be- |

|

i

contact of the constantly-changing liquid with

the walls of the pipes, thus insuring the rapid
76

transmission of heat and great rapidity of ac-
tion. Moreover, the portion of liquid which

is returned to the central tube C possesses &

downward velocity due to the ascending ve-

lo¢ity of the column in the pipes D D and its

transformation into centrifugal force in the
chamber @, and this downward veloecity in-

75

creases the effect of the weight of the liquid -

in the pipe C and adds to the rapidity of the

cireulation.

In the modification shown in Figs. 3 and 4
the pipes D’; in which the liquid is heated,
communicate with a hollow base, as in the
other case, and discharge into a receiver ¢,
which is furnished with an outlet
terminating in a multiple discharge-nozzle L,
placed within the separating-chamber A’ the

- pipe u,

said multiple discharge-nozzle being provided -

with an enlarged annular opening v,1n which
are placed oblique wings w, which cause the

jets of lignid to issue in a practically tangen-

tia} direction, so as to produle a rotary mo-
tion of the liguid in the chamber A’. "l'he
separation of the liquid from the vapor is ef-
focted in the manner before described, and

| the vapor escapes through the opening 1,

while the coneentrated liquid eseapes through
the pipe . Theliquid is returned to the hol-
low base through the external return-pipes C’.

My method and apparatus’can also be used
for separating a mixed liquid or solution by
the removal of one portion in the form of
vapor, leaving another portion which is not
vaporized. The absolute pressure, whether
more or less than the atmospheric pressure

ander which my apparatus may be operated,.

doos not affect the working of my invention,
which is applicable to a wide range of press-
ures. o |

I wish to be understood as inclnding in my
invention under the term ‘“evaporator,” as
used in the foregoing specification and the

following claims, such apparatus as steam-

cenerators, vacuum-pans, &c., used to vapor-
ize liguids wholly or partly for any purpose
whatever. - | |

By the term “tangential jet. or nozzle,” as
used in my specification and claims, I mean
a nozzle arranged with reference to the sepa-

A

93

10C

105

113

115

rating - chamber, so that the jet discharged

from the nozzle into the separating-chamber

[20

will strike the wall of the chamber at such an

angle as to impart a rotary motion to the lig-
uid diseharged and to maintain rotary motion
in the liquid in the separating-chamber.
My apparatus will work successfully
whether the liquid is discharged into the

separating-chamber from without inward, as

would be the case in the formn shown in Figs.
1 and 2, or from the central portion of the
geparator toward the walls thereof, as would

be Lthe case in the apparatus illustrated in .fig.
| 3, as eithér method will produce the required
rotary motion™in the separaling-chamber.
bles of vapor, thereby maintaining a periect ! Tn the first instance the particles of vapor

125

130
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would be forced inward toward the center of

- the chamber by the pressure of the liquid.
- In the second case the liguid would be pro-

jected through and beyond the vapor by virtue
of its superior weight and density.
Having thus deseribed my 1nvent10n I

claim as new and useful and desire to secure

by Letters Patent—

(O

1. In an evaporator provlded with heating
tubes and one or more return tubes, a sepa-
rating chamber provided with & series of sta-

tionary tangential nozzles communicating
with the heating tubes substantlally as speci-

fied.
2. In an evaporator, wherein the separation
of the vapor and the concentrated liguid is

- effected by the motion of the liquid, a separat-

20

ing chamber, the said separating chamber be-
ing furnished with a vapor outlet, oneor more

liguor outlets at the bottom thereof, and a
Irquor overflow arranged between lines pass-
ing through the vapor outletand return liquor

~outlet, for the purpose of maintaining the in-
“ner or free surface of the body of liquor be-

25

30
for vapor, llquor, and the return liguor, the
~said discharge ports being arranged in differ-
ent planes, substantially as specified. -

- 4, An evaporator, comprising a separating

ghamber, » series of heating tubes commum-‘

tween the vapor outlet and the return liquor
outlet, substantially as specified.

3. In an evaporator, the combination with
the heating and return tubes, of a separating
chamber provided with tangential nozzles,
and having one or more discharge ports each,

cating with the separating chamber through
tangential nozzles, 2 heating drum inclosing
the tubes, and one or more protected return
pipes insnlated from the heat, for conveying
| the liquid from the separating ehamber to the
lower end of the heatmg tubes, substantially
I as specified. p

- 5. In an evaporator, the combination with

the heating and return tubes, of a separating
45

chamber provided: with tangentlal nozzles,
and having one or more discharge ports each
for vapor, for the liquid, and for the return
lignid, substantially as specified. .

tubes, and an inclosing shell- provided with
“heads through which the tubes pass, the said
heads being separated from the joints of the

40

6. In an evaporator, a seriesof evaporating -

50°

evaperating tubes with the separating cham- -

ber and hollow base, leaving portions of each
tube exposed between the separating cham-
‘ber and heating drum, and hollow base and
‘heating drum, to avmd leakage of steam into
the vacuum space, st stantially as specified.
~ 7. An evaporator, comprising a separating
‘chamber, 3 series of heating tubes communi-

{ cating with the separating chamber through

tangential nozzles, a heating drum mclosmw
the tubes, and one or more return pipes for

conveying the liguid from the separating

chamber to the lower end of the heating tubes,
substantxally as speocified.
PETER COOPER HEWITT
Wltnesses |

- E.M. CLARE,
. C,"SEDGWICK.
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