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~orating-chamber is provided with proper es-:
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c:saf [ whomny 16 ma J CONCETT
] Je it known that I, SAMUEL MORRIS LILLIE

a citizen of the U mted States, residing at Phll-’
adelphia, in the county of P]ul‘u"lelphm and

State of Pennsylvania, have invented new
and useful Impmvemeniﬂ in ILve 11}01.—%11‘10
Apparatus, of which the following is Hpem—

- fi{ ation.

My inv ention relates to in fr ansitev apmdt-—

ing app‘uatuw—namelr,' apparatus in which |

the maparatwn ig. effected from a liquid
while flowing in comparatively thin films or

sheets over the heated avaporating-surfaces.

1t consists, as regards a single pan or “cf-

fect” of a ‘Lhmuy of hor 1!0111.«..L1 evaporating-

tubes contained in an evaporating-chamber,

~which tubes are closed at their ends fr ontmw
one end of the chambm, and at their othel .
extremities connect with steam-supply con-

duits, from which their interiors are supplied
Above the evapmaﬂn o-tubes in
the chamber is arranged a spraying or dis-

tributing device on dmﬂ_ce% fed by suitable
conduit With the liquid to he eva porated, and’
by which the liquid- is distributed over the
surfaces of the evaporating-tubes, and then

‘flows downward over the same to the floor

-of the evaporating-chamber.
~ provided with means for the escape of air or

"T'he tubes are
incondensable gases that may collect in them
and tend to exduﬂ& the S‘Lemn and so lessen
the efficieney of the apparatus, and the evap-

capes for the s vapors resulting from the (..T:Ll]-

01.-_Lt1011 and for the-conc unmtt"d liguid, -
- In the drawings is shown in double eﬂects

apparatus 11111%1311\:{3 of my invention, Iig-
ure 1 being an end elevation of a double of-
feet with the front end of the evaporating-
chamber of one of the effects removed, so as
to expose the closed emh of the evapomtmm
tubes to view. Fig. 2 i a side view of the
double effect, one of ’L-]m pans being shown
in vertical longitudinal section—. e, a sec-

tion pmaﬂol to ’Lhe axes of the evaporating-
3,a plan of the double effect, and

{nibes; Mg,
Mg, 4 a view of a modified eons‘u nction of
portlons of the apparatus. |
Referring to the figures, s s, &, ,, are & bat-
tery o
her K hmmﬂ their ends toward one end I
of the chamber tightly dﬂ%ed, &ave for a

between the

T above the upper perforated. plate c.

of ]mumntal tubes contained i in a cham-

111'111 1}(}1‘1‘?01*411011 ¢, . in. each Iookmﬂ' towa,ld
the end R of the chamber. The othel_ ends
of the tubes open through the opposite end

plate &, in which they are tightly expanded
- and by which they are supported into a
steam-fed chamber
and having a steam orvaporsu j}plj,;'mg_‘z, méain
|'B and a valved pipe %, which leads through

S,. closed by a door D,

suitable connections LO the TELCU.HIH-]_)HIHD
used in connection with the apparatus.
The evaporating-tubes are arranged in hori-
zontal rows, which break s Spaces “with each
other vertically, and the two side walls have
horizontal ribs e e, &c., which bréak spaces

the said side walls.

The liquid-distributing device: abﬂve the
tubes consists in the Gonﬁm netion shiown of a
horizontal plate b, located iminediately above
the tube and 1)101*{30(1 by lines of perforations—

uppermost row. . Above this plate b arve one or

‘more perforated distributing-plates a, above
and upon the uppermostone of which there-

turn feed- ])lpi, A (10111’015 ﬂllDﬂ gh_the WELHS
of the case. ~

~One of the side walls of the empomtmg--
ehmnber K is formed with a passage f in 1if,
which communicates below through a hori-
zontal narrow opening ¢ with the interior of

60

two side 1‘0w53 ot tho mbes ﬂllﬂ |

~one-directly over the axis of each tube of the

75

3o

the chamber I beneath the tubes and above -
through the nozzle J to a catch-all C, from

_uhloh the vapor-cscape main 1l ledds to a
‘suitable condensing apparatus.

Below the lower row of u"apomtmn-tubus

85

the chamber E containg a corrugated false

bottom 7, which touches the hollow side wall

above the narrow horizontal opening ¢ and.

extends slightly inclined downward to within
a few inches of the -opposite wall, the corru-
cations extending in the same dlrcetmn

00

'rom below lhe false bottom 7 and from

the side of the chamber k opposite the vapor-
outlet ¢ a discharge-conduit o leads through
suitable connections to a cir culating-pump P
whose discharge-pipe A, which I will term

95

the“retur u_-plpe,” delivers back intothespace -

In the

I00

double effect shown in the drawings and here-

inafter deseribed these eonn evllon% of the dis-
charge-pipe o of the first pan to the cireulat-

| ing-pump P> ave through the second cfiect and



1ts colinectloné and those of the dlscﬁarge—
opening 0" of. the second effect are through

‘., the float-chamber T and the connecting-pipe

s

. 10

1.~ A conducting-pipe N for the liguid to e -

evapomted delivers into the return-pipe A at

~ a point 2, and a pipe L for the thickened lig-
uid leaves the return-pipe at r—a pomt be-
tween wliere the feed-pipe N joins the return-

pipe A and the cneulatmn-pump———and leads
to the tail-pump I, which is provided for draw-
ing away the eoncentlated material,

In the drawings two pans, conqtlucted as.
above described, are placed ons above

. - other.and connected 30 as to form a dotble

effect, the upper pan being the first effect and
the lbw er pan the second effeet Fhevarious

- " partshereinbefore referred to areindicated in

~ the first effect by the letters stated and inthe.
- . secondeffect by thesameletters primed.
.20

steam-ease Sof the firsteffect issu pplied with

-steam from an extraneous source by the main

B.

which a proper vacuum is maintained in the

- evaporating-chamber E’ of the second effect.
~ The liquid-discharge pipe o of the first effect

I 3:'5j

~ for liquid from the evaporating chamber of

.35

delivers through a steam trap (that shownin.
the: drawings consisting of a U-tube with a
- valveu in it) above and' upon the distribut-

ing-plates of thesecond effect. The discharge

the second effect is by the epening o’ through

the floor of the latter into the ﬂoat -hox T '-
from which a connection ! leads to the -suc-

2 ~ tion-port of the circulating-pump P. The
~ float-box T coritains a float having a stem the

| 40..

45.
~ feeding-space F of the upper €
.- hasa valved. branch connection A’ to the feed-

“space of the.second effect, permitting the

" liquor to be returned to both effects  simul-
- 50

end of which is keyed on the arbor of a but-
terﬂy—valve v, located in thethin liquor-sup-
- . ply pipe N; which stem extends through the
© . side of the box into the interior of the same,
- Therisingand fallingof the float, respectwely,
~ closes and opens the butter ﬂy-va& ve,
turn-pipe A-in the pump delivers into-the
fect, and also

taneously, if desired. Theé upper effect is

shown provided with a 1on gitudinal opening

through one of the side wa,lls into the feeding-
space F and closed by a plate 2z, by removing

B which the distributing-platesa b maybeg ﬂ'otten

_ _.purposes

R desc,ubed as follows, it being first supposed |
~ that the air has been exhausted from the ap-
Jparatus by means of the vacuum-pump and
eonnections, and that steam i8 being continu-
ously- Supphed to the steam- chambel S of the-
-first_effect, and that the vacuum-pump and
~ condenser are at work maintaining the proper -

“The. opemtlon of this double effect may be

vacuum in the case E’ of the last effect: . The

- double effect contains during normalworking

.'*'about say, ﬁfty gallons of hqmd “hlch 18

The

"There-

F

The vapor-main I of the first effect leads |
“into the steam-chamber S”of the second effect,
and the vapor-main H’ of the second effeet"
leads to.a candenser and vacuum-pump, by

1" to toe mrculaunﬂupump again.
each vertical row serve as. deﬂeotlnn*-sm-!

ened again..
liquid is constantly being drawn off thr ouﬂ'h_
‘the’ discharge-pipe L at a rate regulated by‘
_the valve p in the said pipe.
fording original heatis fed to the steam-cham-

422,285

coutmuously Cerlﬂdted tlnounh the two ef-

fects by the circulating-pump P at a rate suf-

ficient to keep the surfaces of the tubes thor-
oughly covered with films of liguid.
liguid passes through the-circulating-pump

The

by the return-pipe A upinto the feeding-space

F of the first effect, falls through the perfo-

rated plates, evenlj dlqtubuted upon the

plate b, below through whose longitudinal.

75

lines of perforations it flows upon the upper
surface of each of the tubes of the upper- -

'{)Il()bt row, and thence flows down over the.
the |

attery of tubes from tube to tube io the

floér of the evapmatmmchamber whence it
passes through the pipe o'and trap upon the

8c

distributing Feed- -plates of the.second effect, .

and thenee upon and down over the eXtPI'IOI
surfaces of the tubes of the second effect onto

the floor of the-evaporating-chamber of the

same, and thence through the. float-chamber

in
faces for the liquid which falls from the’ ad-

the ribs e on the side walls of- the evaporating-

‘cases serve to throw back upon the tubes lhe
liquid which would otherwise leave them-and -

The thin

run.down the sur faees of the walls.

The tubes

90
jacent vertical rows, throwing the liquid =
which does not adhere.to and wet themselves

back onto the tubes of the adjacent rows, and-

95

liquid -which is'to be -thickened is continu- .

-ously fed by the feed-pipe N into the return-
pipe A. and mixes with and thins the ascend-
ing liquid,-which, in flowing down over the"

ICO

empmatmfr—tubes in the two effects, is thick- . '

The .concentrated @1rculatmn‘

105

The steam af-

ber S of the first effect, and thence flows into

the tubes of the same. The vapors resulting
from evaporating in the first effect.escape
from its evaporating-chamber into the vapor-

cateh-all C, and. pass from the latter by the

at and removed from the casé f01 eleamng’_.
pm-plpe H’ to the condenser and vaenum_

l

‘of the latter..

vapor-pipe H into the steam-chamber S’ of
the. second effect, and thence into the tubes
Durmg its passage through
‘the catch-all all particles of SHSpended hqmd
are separated from the vapor and remain in

130

passage f at one side, and thence through a.

115

the. catch-all, from which'it flows by a drain-

pipe 7 back into the chamber E.- The vapors

resulting from the evaporation in the second
effect’ escape through its eatch-all C’ and va-

pumps.  (Not shown in the drawings.) -

‘Fhe regulation of the density of the con-
,centmted material—that is, the flow-of liquid
{through the double eifect—-—ls effected entir ely
by-means of the valve p in the dischar ge-pipe
T, the inflow of thin Tiquid by the feed-pipe
N being maintained proportional to the out-

120

i'zs '

130

flow through the discharge-pipe L by the au-

tomatic action of the level of the Jiquid in:
the ﬂoat—chamber and the float and the but-

telﬂy-valvb in the feed-plpe N 0pera,ted by
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the same. Opening the valve in the dis:
charge-pipe L permits the more rapid flow of

the liquid through the apparatus, and conse- |
quently diminishes the density of the finished |

product. Closing the valve lessens the flow of
liquid. through the  double effect and 1in-

-~ creases the density of the finished product.

O

20

- sionally exhausted, would In time materially |-
diminish the efficiency of the apparatus.

The rate of evaporationinthe double effect

s varied by increasing -or diminishing the |

presstire of steam in the chamber S of the
first effect, supposing the vacuum to remain

“constant. - While in operation steam or yapor

is constantly flowing into and being con-
densed on the interior surfaces of the tubes,
while evaporation of the liquid takes place

from the exteriors of the tubes. Any aiv

which may leak into the effects, which must

and if not allowed to escape, or if not occa-

FI‘!O.
permit this escape of air, the closed end of
each tube has a perforation ¢ through 1it, Py
which the air which reaches the ends of the
tubes continuously passes into the surround-

ingevaporating-chamber, and then ce through

the intermediate connections to the vacuum-j
pimp, | | Y o

In the ease of the tubes -Qf tl'_it::"'ﬂfs_t cffc"'ét:

of a multiple-effect evaporating apparatus

" the tubes and evaporating-chambers of the

35

pans between it and the vacuum-pump re-

speetivelyform parts of the said intermediate
connections.  In this manner the danger ot

stagnant air and incondensable gases, which

~ is'met and has to be overcome in every iorm

40

43

of multiple-effect apparatus, is easily and en-
tirely avoided and.the entire surface of each |
“evaporating-tube made efficient, . I'he corru-

oated false bottom n in each effect assists in

separating the thickened liguid and the va-

pors resulting from evaporation, first, by de-
livering - the liquid as far as possible away
from the vapor-outigts g, and, second, by col-

lecting the liquid into the depressions of the
corrugations, from which it flows in streams.

“upon the floor of the chamber E, leaving free

50

g

“yvapor-outlet g.

intermediate spaces, through which the vapors
may flow back under the plate toward the

- I omitted to state 11 -the1}1‘eeeding’thﬂt the
" water of condensation resulting during the-
working -of the apparatus flows from the

evaporating-tubes s back into the chamber S,
and thence away by the drain-pipem.

" There ave many: modifications which may

60

\ ..-

be made in the construction of this apparatus

without departing from 'th2 essence of my
invention. For example, I do not limit my-

self to any particnlar means for drawing off*

-

the air and non-condensable gaseous products |

- of evaporation from the sealed evaporating-

tubes s. - One way is by means of the simple
perforations ¢. (Shown in Figs.1 and 2.) An-
otier way is illustrated in Fig. 4, which shows

—

No. 299,218,

‘multiple effects

) t."iOl'lS._
one piece, the perforated plates a b being
supported 1 p

‘the proper places.
‘one end of ‘the chamber K and also the tube-
plate, and with it the side walls of the steam-
§ are formed in one piece; all as -

sHowi in the drawings. A feature of “this:

each communicating by a small pipe-connec-

tion 1 with a vertical manitold pipe 2, which
communicates through pipe 8 and its con-

nections with exhausting apparatus. (Not
This latter construetionis .

shown in figure.) |
specifically claimed in pending application,
iled February 8, 1889. Again,

| the sealed ends ot the vertical rows of tubes, -

75

the tubes may be entirely closed at their -

kind—the accumuiated air being exhausted

from the tubes and the chamber S through
‘the exhaust-pipes I as often as may be found

'. -BI’IC-[S—“’I:, -8.,1 ?‘.?ith_()l}t (}Penings'. thele Of*'iﬁ;l’ly

B0

desirable, the evaporation being stopped each

time to allow of its being done. In supply-
1ing the steam to the tubes s a
| . -struction may
be-expected to occur to a greater or less ex- |
tent in all vacuum evaporating apparatus,
will ecollect in the tubes at their closed ends,

di

also be used.

ect, may be replaced by a system of

steam-supply manifolds having connecting

Al

fferent con-
, At Tor example,
“the steam-chamber b, common to the tubesof
an ‘e

branches to theinteviors'of the several tubes. -

Multiple effects having a areater number

of effects than two may be formed by increas-

ing the number of effects in the. column to -

three or more and connecting each effect with

the next efféct beneath it In the same man-

oo

ner as'the first effect in the drawings is con- .

neected with the second effect. In forming
several pans may

again, the ¢ ‘
by side with a circulating-

L

be placed side,

pump for each pan, if preferred, as-1n the R
case of the multiple etfect shown in United

St{%tOSPHLGHLNO 3?8,8&31_i88ﬁ(}d to me -Feb- 10
' ruary 28, 18885 0r to form &
which is a muitiple of two a number of dou-

10O

a multiple effect

ble effects—such as shown inthe drawings— |

equal to that multiple may be placed side by
side with a vapor-main H’ of each double et-
fect (excepting the

pump of the system) with the steam-chamber
S of the mext doubleeffect and itsliquid-dis

charge pipe I with the-feed-pipe N of the
‘next, the feed-pipe N of the first pair being
“the original feed-pipe ol the series, and the -
“discharge-pipe l.

of the last

¢

pair being the

105

- o the last, whose vapor-main I1”
“would lead to the condenser. and vacuums-

110

final discharge-pipe for the thickened ma--

In construeting’ individual effects the plate

L]

When closed, this door is caused to makeair-

tight  bearings against the flanges of the

- -

steam-case by any of the methods usually

Irs

D, forming the cover of the steam-case 8, is
hung by hinges for convenience in opening.

Izo._i

employed for the purpose in similar construc--

pmcticablé;thc* chamber E is cast in
_ position on ledges formed on
the interiors of the walls

“The plate G forms atonce

chamber

construction 1s that the tube-sheét and the

sealed e'v&]_}o*;_'a-t_illghtubeis* form adistinet and

125

of the chamber at f

130
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4

‘separable element of the construction, and

may be removed from and replaced in posi-
tion at will afier loosening the fastenings

which hold it in place. In larger apparatus,.
the tube-plate might form but a portion -of K
~the end of the body E of the pan, simply |
covering and closing an opening in the end
‘wall, through which the battery of tubes sup-
- ported in the tube-plate project into'the in-
6 | | |

-

terior., |

In a pending appli‘catigon, Serial No 299;218,'
filed February 8,1889,I have shown,described,
| echamber, and

~and claimed an apparatus similar. to. the

[5

- above, but provided with facilities for clean-.

Ing or permitting the cleaning of the exterior

- surfaces. of the evaporating-tubes s, and. in

pending application, Serial No. 278,055,-filed

June 23, 1888, I have shown other ‘construe-

tions of multiple effect in transit evaporating

- 20 apparatus, in which the evaporating-tubes are

~ heated from the interior,” and in which the

_-35

B flow of liquid through the effects.
tice of above-mentioned applications’in order

liquid to be evaporated flows downward over
the exterior surfaces of the same, and I claim
therein the combination of two or more Such

effects with circulating-pumps to form a mul-
tiple effect, and also means for regulating the
I give no-

-~ that nothing contained in the foregoing

- ‘30‘

35

~ .1, In an evaporating-pan, the combination

specification may serve as-a dedication to the

public of the matters elaimed in the said ap-

plications. o T
- "Thus having described my invention; T

~claim as mine and desire to secure to myself
by Lettérs Patent of the United States

of a battery of horizontal evaporating-tubes,

- each closed at oneend and contained inacham-

. . berclosed practically air-tight, and connected |
40

at their other ends with a sapply conduit or

" conduits for steam or other condensable heat-

ing agents, means above the tubes for distrib-

~ “uting the liquid to be evaporated . in thin
~ films over the exterior surfaces of the tubes,

means for continuously removing from the.
~.said evaporating-tubes closed at one end the

| incondensable gases which may flow into the

~.same with -the condensable heating agents,
- and yapor and liquid escape conduits leading
from the chamber containing the tubes, sub-
- stantially as specified. - o
~ 2. In an evaporating-pan, the combination

~of an evaporating-chamber constructed prac-

55

 tically air-tight, but with vapor and liquid es-

cape conduits leading from the same, substan-

- tially as described, a steam-chamber at one.
- -end of the evaporating-chamber, a battery of | th

- horizontal evaporating-tubescontained inthe | fied, .. -
~ evaporating-chamber, each openingatoneend |- -
‘into the steam-chamber and having the other
“end closed, a conduit for supplying steam or
other condensable heating agentsto the steam-

-chamber, means above the tubes for distrib-

- uting the:liquid: to 'be evaporated over the
5 exterior surfaces of the same in thin films, and
- means for-continudusly removing from the
- sald steam-chamber and evaporating-tubes

492,935

closed at one end the incondensable gases
‘which may flow into the same with the con- |
densable heating agant, substantially as speci- 70
fied - -~ - o T
3. In an evaporating-pan constructed and
operated substantially as described, the evap-
| orating-tubes, each closed at one end and sup-
plied with steam at the other end, and having 4z
perforations through the wall of each tubeat
| or near'the closed end of thesame, the said =~ -
‘perforations forming communiecation between
the interiors of the tubes and the surrounding
permitting. the ‘escape of in- 8o

L

‘condensable gases from the former into the .

]

latter, substantially as specified. - .. .~ .
4 Inamultiple effect evaporating appara-— .-
tus, the combination of two consecutive pans .
| of the same, each comprising an-evaporating- 85

| chamber and a battery of steam-fed evapo-
rating-tubes contained- therein, with means -
for delivering theliquid tobe evaporated npon 2
| the exterior surfaces of the fubes, means
-whereby the interiors of the evapo rating-tubes go

of the first pan are connected with an evapo- =~ -
rating-chamber in which they are contained,a. =
vapor-conduit awd conneetions leading from -

the said evaporating-chamber of the first pan = f
to the interiors of the evaporating-tubes of gz
| the second pan,and connections leading from -
the-interiors of the evaporating-tubes of the =~
second pan to suitable exhausting apparatus, -

iy,

| the combination affording means for conduct- -+

ing air and incondensable gases which may- 100
collect in the tubes of the first pan away from -

.| the same to the exhausting apparatus, sub-

stantially as specified. L |

0. In an evaporator operated substantially = -
as described, the combination of a steam- rog
chamber, horizontal evaporating-tubes closed
at one end and receiving steam from the
steam-chamber at the other end,and exhaust-
ing apparatus and a valved pipe-connection
h between the steam-chamber and exhaust- 110
ing apparatus, through and by which pipe- .
connection and exhausting apparatus the air ~
may bé exhausted from the steam-chamber

and tubes, substantially as specified. . -
6. Inanevaporator opérating substantially 11g
as described, the combination of a battery of
horizontal steam-fed evaporating-tubes, their =
| containing-chamber, means above the battery . .
+ of tubes for distributing the liquid to be evap- -
| orated over their exterior surfaces, a vapor- 120 -
| escape conduitopening from thetube-contain- -
ing chamber below the battery of tubes,and'a-
'liquid-esca;pe 'ope'ning f‘I‘OIll‘!:he'-chamber,n_ea,p '
the bottom of the same, substantiallyas speci- -
l’? .:In a tube-containing chamber of an evap- - ° |
~arator constructed and operated substantially -
as deseribed and having a vapor-escéape con- =
‘duit leading away near. the bottom thereof, -.
the partial false bottom 7, located below. the 130
| battery of ‘evaporating-tubes and extending =
-the -length of -the -same. and’ touching alon g

| one of its edges the wall -through which the .
! vapor-escape conduit opens along aline aboye =~ -

R -

» _ -



ihe Upemng of tue Iatter and extending nearly

}:io &:he oppt351te lel substantlally as .spe(n-
e L

8. In. the tube eontmnmw chamber of an

5 eva,pm ator constructed and opemted substan-

- tially'as deseribed and having a vapor-escape

condmt leadmﬂ* out near the bottom thereof,

~the eorrugated partial false bottom n, 1oea,ted

-~ ‘below the battmy of. evapomtmﬂ*-tubes in the

| [o evaporatmn' chamber and- extending the

7..:,;_;length of the same and touching along one -
- of its edges the wall of the evapor a,tmm-cha,m- -
~ ‘ber, throuﬂ'h which the vapor-escape conﬂlut_
. owpens at a Jevel above the opening ‘of the lat- -
ter and extending nearly to the. opposite wall,

15
...~ the corrugations of the false bottom . havmn

~* the direction transverse to the length of the‘-'

o tube% substantially as Specified.

~9..In an:evaporator operated sub:stantmlly

20 as descrlbed the combination of a horizontal
eva,pora,tmfr-chamber containing a battery of:

~ horizontal steam-féd eva,poratmn* tubes, a

feed-chamber above ‘the evaporating-cham-
-~ berywith a eonduit for the liquid to be evap-

25 orated opening intoit, a horizontal distribut-

.. ing-plate formmg the ﬂoor of the feed-cham-
~ ber and the roaf of the evapora,tmmchamber

- and extending from side wall to side wall of
the evapmatmg-eha,mber ‘and operating to
distribute the hqmd to be evaporated over |

.:.3{?
- the’ evaporating -tubes, and a. vapor-gscape-{
. gonduit thmuﬂ'h one of its'vertical walls be-

" low the feed-chamber” and leading from the
L '57"evapomtmﬂ'-chamber, Substantlally as Speel~ '.

ﬂed

10, In an evapmatinmpan the combina—
tion of a horizontal evaporating - chamber
containing a battery

!

-opening into the feed-chamber above the up-

| of horizontal steam-fed |
- tubes, afeed-ehdmber above the evaporating- | |
40 chamber a horizontal distributing-plate ,.
g sepala,tmﬂ' the feed-chamber from the evap-’ .
| 01:-1.t1nfr-clmmbe1 dlstubutmw-plate% a in the i

ter, a steam-fed chamber supported upon the
‘outer surface of the tube-plate independently
of the fastenings between the latter and the

ing from the steam-chamber through (and
-firmly supported in) the tube-plate mrbo the

as an entirety. from the horizorital evaporat-

feed—eh&mbel &bm. G the chstubutnw—pl&tﬂ 0,
‘a conduit for the liquid to be- evapmabed

per distributing-plate a, and a vapor-eseape’ - .

conduit leading from- the evapomtmn'-cham-s

ber, substantmlly as specified. | o
11 In an: evapmatmg-pan the cembma- o

tion of a.chaniber containing a battery of 50
horizontal -evaporating-tubes, hormonta,l per-
forated distributing-plates supported above
-the tubes on ledges formed on the walls of -
the chamber, means for delivering the liquid
t0 be evaporated upon the dl&tl‘lbutlllﬂ'-]pldtes 55
-and a removable plate closing an opening

into the chamber .above the tubes, through

‘which the distrib uting-plates may be removed
or inspected, substantmlly as specified. |

12. In an . evaporating-pan,.the comblna- 60

._tIOII with a horizontal evaporating-chamber,
‘of a remov&ble tube-plate closmn‘ one end of
the chamber and held in place by suitable

fastenings between it and the walls of thelat-
65 -

walls of the evaporatmﬂ'-cha,mber gnd a bat-
tery of horizontal evaporating-tubes extend-

evaporating-chamber and ‘having their ends
in the,latter elosed, the tubeﬁpla,te steam-

=chambel and eva,pora,tmo'-tubes forming . to-
' getheran independent construction, separible

75

no‘-chambel after loosenmn' the fastenings

‘-betweun the wallsof the I&Ltel and the tube-‘ :

plate, substantmlly as spemfied

S. MORRIS LILLIE

WVltneqses" :
‘MoRrris R. BOCKIUS,
T W HURFF
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