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UNITED STATES

JOHN PARKER, OF PHILADELPHIA, PENN

SYLVANIA. L
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- To ¢ll whom 4t may concerts:

Be it known that T, Jonx Parser, o sub-

ject of the King of Great Britain and fre-
Cunder-higher pressure being used to heat the

delphia, Pennsylviuia, have mvented certain | Hyuid in a suceeeding evaporation “undler

land and the Isle of Man, vesiding i Phila-

Tmprovements in Ivaporating Apparatus. _
tion of the total concentration to be pro-

- of avhich the following is a spectiication.

10

]

15

My invention relates to apparatns de-

signed for evaporating or concentrating liq-

nids of various characters; and the opject

_of my inventlion is to provide a device where-
o in'T am enabled to facilitate the separation
" of the steam or vapor produced from the
Jiquid during the process of concentration;

recover the entire liquid content, and msure

that no entrained lii.iuid is passed off with

the stepn or vapor discharged.

- My invention comprises certain unprove-
- ments in what are known as “ climbing film 7
20

evaporators; evaporators in which a body of
liguid in the base of an externally heated

tube or series of tubes is carried upward

therein under the influence of the vapor

formed b;y the heat. These evaporators are

- 30

customarlly of comparatively great height

- and discharge liguid and vapor.at their top.
. In the use of these devices, the heated walis

of thetiube or; tubes form vapor in the lig-
uid, lowering its specific-gravity and causing

it to rise iwhile the progressive evolution of

‘mare. autl ‘more vapor after a time converts

" theliquid mass into a climbing film of liguid,
wetting ‘the walls of the tube and carried

upward and forward by the current of
vapor. 1f a current of vapor traverses such
_a tyube at a suitable and relatively high ve-

f';_'_loéfityf liquid in the tube is carried forward

3 _"0

45

50

a thin uniform layer along the wall, and |

where the tube is vertical this layer will

form a substantially uniform annular wet-

ting film thereon. In the described -ap%)a-
ratus, therefore, the tubes may be desert

film lined, the ligquid climbing upward and

‘thus filming the tube or “creeping” upward
“as.it is sometimes expressed.  ~-

In the deseribed tvpes of apparatus, the

concentration of the ligquid discharged at the

top of the tuhe or tubes niay be carried so

far as may be desirgd and the apparatus may
work under atmospheric - préssure,. vacuum

~or plus pressure; Ordinarily, vacuum 1s em-
- ployed. A series of such evaporators under

- .J“.r r

ed

“as being almost entirely vapor filled and

rrell

[
-

_ SYLVANIA, ASSIGNOR TC KESTNER EVAPO-
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©different pressures, may be arranged to Op-
%

orute 1 what s termed “multiple effect ™5
the vapors evolved In a prior evaporation

lower pressure.  In such a series any frac-

“duced may-be performed in any individual

effect. | |

In the deseribed apparatus, because of the
hioh duty of the heatiug surfaces and the
relatively grent quantity of vapor formed

-4

tion of the vapor and liquid discharged from
the effect. In the ordinary types of appa-
ratus working ‘on this principle, this separa-
tion is effected in a relatively high dome or
separator surmounting the etfect.

* L]

In the present jnvention
an improvement on this type whereby the
evaporator may be of less total height, the
vapor and ligquid emerging from the top of

thie effect being carried downward in a suit-
“able separating chamber and this separating

used to jacket the effect,
ing losses by radiation from
the effect itself. The upper ends of the
tubes and their contents may be at a higher
temperature than the lower, or, In other
words, there may be less temperature differ-
ential between the tube contents and the
heating steam at the top than at the bottom,
and since the most efficient operation of the
apparatus depends upon substantially uni-
form heating of the tubes, by prolonging

chamber being

the vapor chamber dowiward around the

steam chamber, irregulav condensation 1n

the steam chamber is prevented, radiation

tosses being precluded, and the heating in
the evaporation {ubes is made more umform,
with the result/of greater ciliciency 1n oper-

ation. The vapor in the vapor chamber is -
' of about the same temperature as the liquid

in the evaporatien tube, but it does not ab-

Fsorb heat to the same extent, and the main’

conduction of heat from the steam jacket

I have devised

o5

60

_ 65
from the Hauid in a given time unit, efficient
neans are . required for effecting a separa-

70

79

80

85

90

99

100

i thorefore, inward. Radiation losses from -

the vapor chamber outward are not so im-
ant and do not disturb the effective -

working of the apparatus. In effect, .the
vapor chamber forms a thermal sheath

| sround more or less of the evaporating por-

10..
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- stantially in the shape of an inverted cone,

operate very rapidly, producing a relatively

duce the speed of travel correspondingly
travel the vapor currents should be passed

hquid are thrown out.

views on, the lines e—a and b—B&, respec-

the structure embodying my invention.

1s fed to a chamber 5 at the base of

has ‘depending from' it,

tion of the appsratus. While the vapor
chamber may extend downward arcund the |
entive effect, yet in the ordinary and pre-
ferred use of the apparatus it is carried |
downward only a part of the distance.

As apparatus of the climbing film type

high concentration 1n 2 time unit and as
the evaporating tubes discharge vapor cur-
rents traveling at a relatively high rate of
specd, eflicient means for separating vapor.
and liquid are ordinarily necessary. The !
vapor chamber should, therefore, be of com-
paratively large cross-sectional area to re-

prior to emergence of the vapor therefrom,
but ]iri&f- to losmg this high velocity of
through a -suitable separating device. In
this, the suspended:or entrained droplets of
~In the subsequent
slow travel of the vapor, separation is pez-
fected and completed. L -

In the accompanying drawings: Figure 1,
1s a sectional elevation of an apparatus em-
bodying my invention; Fig. 2, 1s a plan view
of the same; Figs. 3 and 4, are sectional

tively, ¥ig. 1, and B igs. 5 and 6, are sec-
tlonal views illustrating modified details of

“The evaporating tubes are indicated at 1,
being 1inclosed within a shell 2 to which
steam 1s admitted at the point 8, such shell
having an ocutlet 4 for the discharge of
condensation from such steam. The ﬁquid
, _ said
tubes and under the influence of the heat
surrounding the latter, rises within said
tubes in the form of a film on the inner sur-
face of the same, being
in transit, and from 't‘%e‘_ U
tubes 1t 1is discharged /with more or less |
velocity together with fthe,;}’ accompanying
vapor. In the present instgnce, the shell 2
1s made in several sections, the upper and
lower -ends of the samg earrying the plates
G.1nto which the endsof the tubes are fitted
i any usual and wéll-known manner. In-
termediate the endd, an enlarged section 7
15 provided, having the steam inlet connec-
tion 3, and o flange § for a purpose to be
described, which flange mav:be dished, and
below the section 7, or at any other conven-
ient point in the shell 2, an expansion see-
tron 9 1s placed. '_ | |

Surrounding the upper portion of the
shell 2 and in communication with the upper
ends. of the tubes 1, is an annular casing
or suell 10 forming a vapor chamber and
having a centrally disposed cover 11. sub-

tubes, which cone

lying directly over said
at-or adlacent its 3_

~walls of the casing

1n the lower pavt

pocket, tue g

partially evapo ated )/
mpper ends of said/]

‘the passage of the

which will serve the purpose of separating
collecting “the.

840,47

marginal edge, a series of vanes 12, for a

purpose 1o be described. These vanes may
be of various contours and variously dis-.
posed, but they are preferably curved and

disposed in the manner shown. B

- Delow the casing 10, being interposed be-

tween sard casing and the Hange 8 of the
section 7, of the shell 2, is

rests, and a wall 15 which extends upwardly
mto the vapor chamber inclosed by the cas-,

ing 10, such wall forming, with said casing ™

wall, an-annular gutter 16 to receive the lig:
uid flowing down the inner surface of the

ing forming the vapor chamber is carved in
the manner shown, and the liquid and vapor
ejected Trom the tubes at a high velocity are
diverted'by the cone and the blades, the hqg-
uid reaching the walls of the casing down
which it flows to the annular gutter 16, and
from the latter it may pass to the bottom of

a casing 13 hav-
‘ing a flange 14 upon which said casing 10

65

70

-
-

75

g0

85

‘the casing 13, or may be drawn from said

gutter 16.  When delivered from the gutter

16 to-the casing 13, it is preferably by means
of a series of pipes or tubes 17 which extend
nearly to the bottom of said laiter casing
and empty into another pocket or gutter 13
. part of the same {ormed by the
Hange 8 of the section 7, from which latter
(uic may be dlscharged through

a pipe 19 fo anothier effect or o any other
desired point. If desived, the liquid Ay
be drawn from the guiter 18 by means of a
pipe 199, as indicated 1u the modified view,
Fio. 5. | | L, e
- The steam or vapor outlet from the wpper
asing structure is indicated at 20 and, coni=T
municates directly with the casing 13 so

that all vapor passing from the tubes affer

/

r

separation from the liquid is discharged
throngh the same. The blades surrennding
the cone tend to give
discharged from the tubes 2 ceriain smount
of centrifugal action, which the effect of
hurhing the liquid against the walls of the
asing down which 14 flows to the pocket be-
rorve referred to.  The vapor passes torvougl
the apertures of transverse baffle vplates 21

Tr e o
005

- and 22 disposed between the top of the evap-

orating tubes and the vapor ontlet 20: each
of sa1d bafile plates removing practically all
ot the hquid remaining entrained with the
steam whieli lignid drains into the annulsy
cuiter These baflle plates are provided
with well known devices such as the cupped
apertures 23 and 24 in stageered relation for
steam or vapor whereby
the latter may find its exit through the onf.
let 20.  Any suitebie form of baffle plates

the liquid snd vapor and

rormier may be used. In consequence of this

LA
H2L

90
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100

305

the liquid and vapor

110

i

arrangement, all of the ilguid is sepbrated -
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from the vavor; the latter is conducted from 4 liquid caught by the same to the gutter i6. 65
the separating chamber without entrained | and the wall 15 of saild gutter is apertured
o lquid, and all of the liquid is conveyed to | at i3 for the passage of ligquid from the

V' thie annular gutter 16 from which it may be | lower plate. 1f desived, the baille plates may
b wken divect, or to the lower part 18 of the | be disposed at a decided angle as indicated
. asing from which it may be discharged as { in I1g. &. | - | _- h
: doesired. | A single vertical tube will, of conrse, op-

i lien of the form of separator shown | erate in the same manner as the plurality
S in Fig. 1, I may empioy one of the type | shown, bat i 1s preferable for structural
10 showy in Fig. 6, in which the vanes are | reasons o employ n plurality of compara-
somewhat different -in shape, and extend | tively wuarrow tubes i o single heating 7

~ Jdownward nesrly to the upper tube sheet. | casing. , | |
The eone too, is curved instead of havino | White [ have deseribed and shown ihe
the angular wall illustrated in Fig. 1. In | vapor chamber inclosing the avaporaiiing
) A i of two casings 10 and 13

£

o |

]

W b
.

;
15 each instance the inner edge of the vanes | tubes as composed o1 ,
lies ontside-the discharge avea of the tubes, | the one . surrounding. the other, 1 wili be 80

and the possible employment of the modified mnderstood that this whole sheatlung strue-

~ form.of vane which extends nearly to the | fure condd be muade 1n one\plece without de-
 tube_sheet is for the purpose of preventing | parting Tron: n
20 the pussage of vapor wdially from the top | made io
ot said fubes. - The covers illustraied ave Hid I v the manner shown. The 85
pliced directly over the tubes, and they ave | shel YL |

ching and discharging the lig-

bwtantie,
[}
™

i
\ 2 as desevibed and as shown consists
of such diameter that all of the tubes may be | of upper and lower sections of substantially
readily examined from the top when such | the same diameter, with an intermoealate sec-
. 25 cover s removed. By removing the bottom tion of lavger dismeter having the steam - o
| casing containing the feed chamber as well, | let, with an expansion joint section dis- 90 |
it is possible to examine all of the tubes | posed within the length of said shell 2. 1 E
from end to end, to clean them, and to ve- { MAY, however, alter the shape of the enlarged
‘place any defective ones. . section, and n some lnstances 1t may be no
30 . Where the deseribed apparatus is to be | greaier w Jiameter-than the other portions
used as an element of a multiple efiect ap- of enid shell, and when employing metals of 95
naratus, tlie vapors passing cutward through | «he sae coefficient of expansion for the
20 mav be conducted to the heating jacket of | wall of the steam shell as well as the tubes,
4 next steceeding effect 1n the usual way. it muy U9 nnecessary to employ the expan-
-85 Similarly, the heating vipor in the heating | sion Secuiph. il other instances 1L may be
jacket, in lieu of being hive or exhaust steain, | desirable to combine the expansion jomt 100
may be vapor from another preceding of- | with the section having the steam niet.
foct. Any desired degree of plus or minus | it is possible, in the use of the separating
pressure may., of course, be maintained in | chamber 1 have devised to omit the vanes
49 the effect: and generally the pressure mn the from the cover or plate 11, the conlcal -or
evaporaiing chamber and the temperature other contour of th?_ same servig as a (:1@- 105
of the steam or vapor in the heating jacket flector vo throw the iquid with 1ts attendant
- will be so correlated as to produce @ high | V8por against the walls of the casing where-
rate of evaporation in the tubes. " | by the demre@ separation 15'6ﬁéét-?fi‘.-- |
45 IPor the purpose of removing any air that Other modifications of the struicture shown-
may exist in the upper portion of the casing | a8 embodying my invenilon 1 deem to be 110
sarrounding the tubes, I provide the pipe 29 within the scope of the same and m illus-
‘which leads from said steam space te the trating such strugture A do not wish.to be /-
~ bottom part of the casing 10 having a valve hmlted:- 1M any Seuso to the precise forny
50 96 controlling the passage ot snch air to the shown in the drawings, nor are 1y claims to |
asing 10, or to some suitable point at lower 1 hﬁﬁﬁmtmf{‘—d a3 i}.r_mi;e(} to suen Sti‘l‘lf‘-tlﬂ‘?- 3115
pressure. B o 1 speak 3n ge;rtam of the claims of a “tu-
1f desired, the chamber formed by the bular _column”, and this Ianguage 1S 1N~
casings 10 and 13 which inclose the upper tended a single evaporating tube as well as

T
T

55 portion of the steam shell 2 within which the | & plurahty of evaporating tubes. -
evaporating tubes 1 ave mounted, may be | I claim: S o120
.xtended to the bottom of the same, and the i. In 2n evaporating apparatis, the Com-

steam inlet supplying the shell inclosing said hinetion of a heating cbamber, a vertical
tubes may pass through saxd casing. In | evaporating tubular column, and & chamber
80 practice, however, I preferta employ a strue- | conununicating with the upper and of said -+
. tare gubstantially of {he character and de- tubular column and survounding ssid heat- 128
sign shown. . ing chamber and having separate outleis Tor
Hanid and for vapor af’ points.

concentrated g . _
helow the upper end of said tubuiar golumnn,

=™y

The deflector or baffle plates 21 and 22 a

ax
slightly convex te insure the How of the

> D
L PP W

~
™~

=




340,475
2. In an evaporating apparatus, the com- discharging liquid and vapoer upwardly into 65
buation of a heating chamber, a vertical | said recelver, s heating jacket for said tubes,
svaporating tubular column therein, and 2 | means for separating the liquid and vapor,
“chamber containing liquid separating de- ! and means for conducting the vapor down-
5 Vices communicating with the upper end of wardly avound said jecket.
~satd tubular column and surrounding said ! 9. In an upward evaporator, & plurality 7¢

heating chamber and having separate ont-

lets for concentrated liquid and for vapor
“at points pelow the upper end of said tubu-
y lar column. |

of emporatin{?mbeﬂ discharging vapor and

hiquid upwardly, o hesting jacket surround-
mg said tubes, & liguid and vapor receiver
above the tube series having s downward

5. In an evaporating apparatus, the com- | extension surrounding the theating Jacket 75
bination of a heating clltfa,mber, a vertical | and a vapov outlet in said extension, a
evaporating tubular column therein, and a | vaned entrainment separator in said. re-
chawmber containing centrifugal liquid sepa- ; celver above the tubes adapted to centrifu-

, rating  devices communicating with the gaily ‘separate liguid snd vapor and throw
upper end of said tubular column and sur- | the former against the wall of the receiver, gg

rounding said heating chamber and having
separate outiets for concentrated liguid and
for vapor at points below the upper end of
sald tubular column. |

4. In’ an evaporating apparatus, a steam

chamber, a plurality of vertical tubes there-
1n, means for feeding liquid to the base of
such tubes, a chamber inclosing the upper
md of the steam chamber and in open com-
munication with the ends of the tubes to re-
ceive liquid and vapor therefrom, means for
separating entrained liquid from the vapors
in such chamber, and means for separately
removing concentrated Hquid and vapor at
points below the upper end of said tubes. -

5. In an evaporating apparstus, a stesm
chamber, a plurality of vertical tubes thero-
in, means for feeding liquid fo the base of
such tubes, a :

munication with the ends of the tubes to re-
ceive liquid and vapor therefrom, means for
separsting entrained /liguid from the Vapor
10 such chamber, means for conducting the

liquid fo a'point o¥discharge below the level

ol the top of the tibes and means for remov-

chamber inclosing the upper
end: of the steam chamber and in open com-

e i LT T ——

e rr—

and an annular gutier receiving liquid flow-
ing down the wall of said receiver.

10. ir an upward evaporator, a series of
evaporating tubes discharging vapor and
liquid upwardly, a heating jacket surround-

~ing sald tubes, s liquid and vapor receiver
‘above the tubes having o downward exten-

sion surrounding the heating jacket and a
vapor outiet ip said extension, a vaned en-
trainment separator in said receiver above
the tubes adapted to centrifugally separate
hiquid and” vapor and throw the
against the wall of the receiver, an annular
gutter recaiving liqguid flowing down the
wall of said receiver, and s series of aper-
tured plates spanning said downward exten-

85

90

ormer

95

ston and serving to pass liguid to said gutter.
1l In a vertical evaporating pan, the _

combination. of s heating chamber, evap-

orating tubes located therein, a separating 3
“chamber surrounding the said heating cham-

ber. and exiending parily ahove the top of
the evaporating tu

near and on the bottom for the vapors of

evaporation and the separated liguors, and

o e

es, and having outlets

-t -
LT

means for separating the liguor from the

g vapors at 2 doint below the hiquad dis- | vaper. | —— - \ s
charge, | | " 12. In a vertical evaporating pan, the

6. .&n evapoyating .
2 plurality of vertical tubes, means for feed.
mng ltquid into the base of such tubes, 4
steam jacket surrounding the tube nest, a
chamber surmounting the tube nest and re-

ce1ving concentrated liquid and vapor there-

from, a depending portion of said chamber
surrounding the steam jackeb and means for
separately removing concentrated liquid and
vapors Irdm said chamber at points below
the upper end of said tubes. o |
7. An an evaporating apparatus, a plural-
ity of vertical evaporating tubes, s heating
Jacket surronnding said tubes, a vapor jacket
surrounding saud heating jacket and receiv-
Sing vapor from wsaid tubes, and means for
shischnrging vapor lecated at a low point of
sand vapor o

jaclket.

5. In an upward evaporator, o combined
vapor and liguid receiver, a mest of tubes |

apparatus comprising -

combination of a heating chamber, evap-
orating fudes located therein, a separating 110 :

surreunding the said - heating

chamber

chamber grd extending partly above the tOP
il

of the evaporating tubes, and provided witly

a vapor witlet at a peint below the top of /.

. . , ' o e Mla s o
sald tubes, an annuler channel on the ingide 215
of the said separating chamber above/the

EIAE N

 vapor outlef, a deflecting plate or cover di-

rectly over the evaporating tubes for the

purpose ¢i cirecting the entrained liguor to
‘sald channel, and means for conductin

" 2

L

liquor from the channel. )

- e - - * '. l;.f'- ...'I! & K ':.
13. Im a vertical evaporating pan,the doms- .
! r"“ i

bination eof a heating chamber, evaporating’/

tubes located therein, a separsting chamber:
surrounding said heating chamber and ex-

ot

tending partly above the top of the evaporat-

ing tubes and partly below, said chamber be-
ing provided with a vapor outlet at a point

r gald.
.lf |

', ?
. 1
ki
i

-
"
1

A

oy

126




'.H.-'

“arranged to convey any entrained liquor to

ofévaporating tubes | J
liguad upwardly, a heating jacket surround-

10

040,473

below the top of said tubes; and having an
‘annular réediviiag, channel, a deflecting plate
or'cover directly over the evaporating tubes,
blades-on _'sérigﬂﬁ%ﬂgﬁting plate, and auxihary
bafile plates:between it and the vapor outlet

L

‘the’sfeceiving channel.

. 147In an upward evaporator, a plurality,
discharging .vapor and’

ing said tubes, a liquid and vapor ‘receiver

 above the tube series having a downward ex-

- .having a vapor out

tension surrounding the heating jacket, and

Tet in said.downward ex-
tension a defléctor of substantially inverted
conical shape in said receiver above the tubes

- adapted to.divert the liquid and vapor dis-

- orafing
o and surroundmg

30

‘charged from said tubes and throw the for-

mer ageinst the.wall of the receiver,aud pro-

‘vision for discharging -the- liquid flowin

down the wall of said receiver.

- 15. In an evaporating apparatus, the com- |,
-~ bination of a heating chamber, vertical evap- { channel..

tubes therein, and a chamber com-;
municating with the upper énd of said tubes
the upper end of said heat-
ing chamber and |
concentrated liouid and for vapor at points

o :

Jbelow.the upper eird of said tubes.

- 16. In an evaporating apparatus, the coni-

hination of a heating ciamber, vertical evap-

having sepurate outlets for,

o
i .

| orating tubes therein, and a chamber con-
taining centrifugal liquid separating. de-

L

vives communicating with the upper end of
said tubes and surroundin

said heating chamber ang
loutlets for concentrated liquid and for vapor

at points below the upper end of said tubes.

ing chamber surroundin%
‘ber and extending partl, ,
| .thefevdporating tubes and partly below said
I top; silid separating chamber being provided

with @& ?por outlet at a point below the top
1

id £ubes and having an annular receiv-

of sald

posed/directly over said evaporating tubes,

‘spitad blades carried b
afrd /auxiliary baffie plates between said de-

#ecting plate and the vapor outlet arranged

!

/two subscribing witnesses.

1 - |
| | J_OH_N PARKER.
Witnesses: - : |
Murray €. Bover,

» IJGS. H. KEMN.

-
El - b
.
- /

Pl

~17. In a vertical evaporating pan,the com-

" bination of a heating chamber, a plurality of 40
evaporating tubes located therein, a separat- -
said heating cham-
y above the top of

i ing ‘chinnel, a deflectin plate or cover -dis-

siame to this specification, in the presence of.

the upper end of 35
having separate

45

said deflecting plate, 50

ito/convey entrained liquid to the receiving

/ In testimoﬂy whereof, 1 have sigiieil my b5
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