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36 it nown uin b1 Banren Mozers ’ﬁ}tmi I,
ot shecity and countby of P hﬂwmphm.q.mi State
of-Fennsyly c."l..-ﬁfif:i,, have invented an Improve-
mient in Mulbinle- ?‘ﬂm’lﬁ Kvapor “Hihu A Ppa-
Tatus, of :-vm.{:ﬂ:}_ the fa hfmw{_l 16 8 10 ""iﬂd{‘ 1o,

By ji.ﬂ*ﬁ'ﬁzﬂ_ﬂ;if;}irz has reference o multiple-
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ot .;:--:_LT TRin 1mnro vements, which are MEH Y sef
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: 'iif'-'” condenser, '.,si’;'?@i.h:?s:n 2 1‘"'1aw one solation is

25 evanorated i 1-1 t;.l“;:@ sertes and 1s taken into the

b H,m, it effect and g qu DASEIN through the

'} 1Y m;nmm&. effects in succes 5101, fwf;ﬂﬂm}ﬂﬂ
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- face by frequently
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;:,nmu“.rwmrﬁ In each,
the nexd imb*--

,rr"r

due to ﬂm VADOL'S from
# affe UL,], 1t passes into the eoolest,

o etech and awoy from b o oncentrated to the

desired dwﬁw "':?Fi"'?’”l'%m“ the Houid bemgp con-
confrated containg in solption scale-forming
materiels, incrustations ave ne ually formoed on
bie heating- suriaces in one or all of the effecis,
Usually the merastations ape 51;@ greater the
greater the degrep of Lmti"*ihwfﬂﬁﬂl{,}fi i bhe solu-
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86111 :i! s offects

uhﬁi’} HI “m*f*mm.,mhf following the.aboy @d_ﬁ-—__’

scribed sequence thev inere:

f}fm 1 hﬁ hottest to 'Mw coolos st Bemetimes
thesy are la ueh confined to the last op coolest
elfoct, |

- The obiec b ot ry invention is bo prevent the
scherence of mem ﬁ.tmum to the he ﬁmwm Egs

Tvarying the bemperatures
Tects, whw} ¥ accomplish by

r’

in the g CTer al a

reversing the Jiﬁ"“{*ii‘i‘ifm of the heat through

m{lm m 1es; eacke raversal maled g w iy b was e~
fore the F wibbest etfect Hhn sf"m..ﬁ effeet ans i
 what was before the eoolear L0 iww the Ewlt

Miem ﬂﬂwﬁ heat passmy throoneh the sepies ity

 bihe same u nsed repeq bedly in a series of
évaporators or e

JHTH;E nent
in steam) is used for ;
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! the reverse mdﬁ bo which it passed before re-
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,hahwmuﬂa thie effects,
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tures of inve umm ﬁﬂ” e better unders stood

versal, Ky object is further promoted by
Ay mmww ipparatus to reverse the airection
Pff the solution bet g concentrated at the same
time the dj Imt o1 m tho heat is reversed, as

a result of which the {Mm»c sofution after ro-

'wzw'ﬂlﬂ enters the effert that was before the

coolest mf'ﬁf*un‘i‘:ﬂia‘}sﬁLiw heaviest Incrustations.
The purpose of this is to mi ﬂd mtfu_fa M
what is often the fact that a

Fa sodvent offect upon the ine Pu“mtunm o I.L

1 the wllwuihﬂo I state.
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incarrying oub my mvention I vrovide in g |

muitinle ¢ u@f‘“ﬂ; two vapor -passages hetween
mnmh pair of adincent cffects, one passage con-
e shingr uh#"‘ vapor-chamber of one Miwt with
the ?wnimﬂ - ¢hamber of Hm other and the
othier bassage connecting the heating-cham-

ber of the one with the s apor-chamber of the

cther and combine therewith valves, whereby

cibner passage may be apened or closed at
will, |

My invention also ineludes the provision of
mpuiwpa;w for the heating medium to the
steany.ends of the two most distantly-sepa-
rated effects, so that it may be supplied to
cither end of the s system as reqguired., 'E_l_m
heating mnedium is ummihr steam,

Another foature of my mvention is the a1 -
ployment of means for condensing the vapors
of the evaporating-chambers of the two ¢x-
tremoe effects, and pre forably said effects apre

ach provided within them of a suitable con-
denser, one of which is in onerativy, accord-

g to the waeimn of How of the vapors

in addition m Lu above features of con-
struction WY B3 nveption alse comprehends the
miapﬁumwm u""t pipes for supplyine and DasS-
g the liguid to be ey worated from etfect to
affoct o elther diy asction, so as to be revergiliio
Lo correspond to the reversibility of fhe an-
varabig in the cireulation of the vmmm |

My invention also e nbodies detail s of con-
; bogether with the above foa-

by ;aﬁimruw to the tecotnpanying drawings
which for nurposes of llnste rafion I liu o
sHOwn an evaporator of My own invention
comsmnercially known as a ““ Lillie” by pe..
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In the drawings, Figure 1 18
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of a multinie-etfect evaporating apparaius &m- |

bodving my invention.
of same, and Klg. 3152 longitudinal sectional
elevation through one of the effecis,
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arranged, have the steam-chaimhers & 01 ats

jacent effects at onposite ends.
-1, represenis the evaporating and Lot
and contain the evaporating-tubes

The liquor te be evaporaied
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of circulation of the liquor.

vine » communicates directly with effecis A

and AY and indirectly through the float-valves

M owith effects A’ and A,
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Jatine-pump I and fovend npward and

from the perforated pan 17 4lown upon tne
evaporating-tubes. The pumps fof the of-

The valves e
permit the flow of liquor from pipe M through
fAoni-valves M, but not beyond sald valves.
The game is true of the pipes M’ and valves

The flow of the liquor having been re-
o through the several effects, the valves

s
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in the passages B to B’ are reversed also, and

(hon the vapors pass as foliows: Steam 18
<hut off by valve Hand admitted to the steam-

il

chamher 8 of effect A® by steam - valve I,

where it is condensed, and the water of con-
Jensation eseapes by the steam-trap as before.

: Lo
- condensetd.

ing valves / ¢, and tils pipe pepwiel the |

valves is connected with the discharge-pliip

. - . 1 R T S A

J, which 1s ¢ aployed 1o dischargs the eon-
T r -

densed liguor by pipe s’ Mo liguoor s
plied to the several pitopts in s87i0s,

ningyg with either pffoel A oy A7, Dy Gipes L Sk
\’E I \ lt' r_}] . ‘E!x‘ﬁvi Ny ..i..}.“,, -""l“i‘_?" oy A C g .”.-1
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coive the thin lquor, i 18 supphca 9 pPrwe
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M through a valve w0 &nd LY a2 oating
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hy a pipe M throngh 1 val il D,

lar Hoat-valve XN nto the Loriom of the pliect
pi ' ] 1

A’ The passage of the ligquorina eraduatly

more concentrated condiiion passes iron SiNYie
PR ' ' - - 2, r e
elowe the valves O and G and open valve U 1n
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is flowing, as thus described, the stean FONTIAET
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plied by valved pipe 1ote tho steame-chsinoos

S of effect A and the water of cotslonsntlon it

conveyed away by pipe O throueh ostean-

trap A, The vapors from the evaporating-
chamber of effect A pass through passage 13
into the steam-cihanber < of effert AL THhe
vapors from the cvaporating-chamber 1o 0l
thiseffect A pass by passago 3Hinto e steam-
chamber S of effect A% Fhe vap: from el-

fect A° pass by passage
chamber of effect A7, and

{he vapors of the
evaporating-chambes L, 0f 1

- of e steam or
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rime  the valves in passages
¢ olosed and in passage B the valve 1s open.

<t pheet nye
A

condensed by the condenser I, into which cotd
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water is sprayed by a vulved

hausted from the condenser (hroneh valve-
{ b

by valves, such as shown at { and {7, foroex-

ample, and which are open to sliow the va-
DOrS fo S R fl'ﬂel}"' t}li"{}lligh HH_’; RHERIA S aboVve

referred to.
versed, the liquor s civeutated 1
manner to that deseribed, bui in Lhe
direction, being fed mfo effeet A% by
and then passed suzcessively € i

eral effects under the conirol
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Vien the syeiem 18 1o Ho re-
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valves until it is finally discharged Jhrotet
[ 8 % 1 b " | .

the discharge-puing J, which draws iyom the

s '-.*.'n'.-ﬂﬂE -:'ni" Yy,
.“1-.'..1'1-1:;; - N 11.{_:'“;

pump i of the effeet AL b
ne are adjusted fo insuie i
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pipe £/ The various passages al'e Con rrotiod

.; i

o
. f 1 :1 - - i, N ! T T " L . g % " . -
focts A and A arve connected by a il By 17, hav-

Phe vapors generated 1n the evaporating-
chamber of this efifect pass through passage
13 into the
The vapors of the evaporating-
wmmber of efect A° pass by passage B’ into
, stonm-chamber of effeet A’ and are con-
Jonsed,  The vapors from this affect pass by
Loe B into the steam-chamber

}_Jﬁ:‘;ﬂh,ﬂ

rd arecondensed, and the vaporsof the evap-

orating-chamber of effect A are condensed by

rondenser ¥ | N |
The various passages B to B'are controlled.

by suitable valves, which may be automatic
or cthprwise.
<nil consist of fat valves hinged from links ¢
and connected by bars D, so as to pormally

the passages B, B, and B’. respectively, or
in the other passages, &, B, and

1% a shnilar arrangement of valves 1s em-
sloved. The effect of this is that the pressure
apor operates the valves an-

comatieally to regulate the opening of the pas-
Phus if the steam issupplied at ¥ the
offect A force openvalve C, close

calve 7, and open valve (¥, and at the same

q

If the system1s reversed, the pressuresot steam
and vapors automatically operate the valves
1y the munner required to secure proper cir-
culation.  The valves and passages are made
larger when the vapors passing are less dense,
s ns to seeure the greater area 1o properiy
operate with the lower pressures,

1 hile 1 have indicated the valves )’ as
band-valves, 16 1s evident that they may be

simple cheek-valves with the direction of open-

ing arranged to suit the tlow of the liquor.

I linve shown my invention applied toa type

of multiple eiffect known to the tfade as the

n _
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7 ilie ™ effect; bubitisto be understood that

As shown, the

stoam-chamber of effect Aandare

of effect A

Asshown, they are automatic,

B® and B® are
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iy invention is equally applicable toany type

of multipte effect.

\Uhile for convenience of construction i
have arranged the steam ends alternately at
opposite ends of the effects, 1 donot limit my-
<ol to such an arrangement.

‘e various valves in the passages hetween

e steam and yvapor ehambers of the several
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upon whether the series is ope
~v&p0rﬁ(h

‘series of .

'hfwa bhelr s
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1o supply steam to the steam-chambers of

BT

eifects may be constrneted and oper atedin any |
manner desired so long as Lhw control the

aanneyr J:.;{JU GUT, - -

While the construction set ou ¢ 1§ ek Hwﬂr
mhmmﬁ for im} employment of my szmztwm
in practice, I do not limit myself to the de-
E,mﬂm as they may be modified without depari-
g From Lﬂw ,,rnwm of the | Invention. "

In this specification and in the
“*“u!j{mwm effects” is

.._.._.H.
W

course of the vapors-——. ¢y ON10 0 the ad

cent effects either receives vapor from the

obher or yidlds vapor to iﬂiw obther, depending
erating with the
) m Mﬂw thy ough is in one direc-

Hay mf* mwm jf"“wm mmm ﬁm.mﬂ wihah 1
claim o a8 New, anag wmm to secnre | A M RS BT

- Patent &, 1§

1. Ina n*um;ﬂﬂ effeet i}hu 04 )mi umsum ok 2
eiiects m'a:lmmmw norizontal and
parallel vessels having steam and o eV porating

......

a:imm‘%_w‘{ s and in wmvh muléiple effect the ad-
.Tm%ﬂt eliccts have their steam- chmwbwr; 10

w G 0N opposite ends.

2. In a multiple effect the combination ot a |

series of effects comprising horizontal and
3::»,..+.mﬂif' vessels having steamn and evaporating
chambers and in which the ads meent effects
have their Luﬂm Lhambm s located on ODpO-

site ends, and valved pas ssages befween the
steam-char niers and evaporating-chambers of

%dmwm. afisets. |
2. An 8 multiple effect the ¢ m"ﬂ'}:};zwi'iu:"m of o

SEI'IES ﬁf' @#E”ef*dzﬁi- comprising horizontul and
paraliel vessels having steam and e vaporating

and  in which the adincent effects
steam-chambers located on opposite
enadas, and wﬂ > passages be tween the stewms-
chambers and ¢
cent efiects at hoth ends.
4. Ina Emﬁtmﬂ@ effect the combination of a
series of effects comprising horizontal and

chambers

. IMF el vessels }M”M ¢ steamn and< aporating

4 L.

chambers and 1n which the
hma their : .mwim -chambers located on op
site E’:I}d S valved
steam-chambers and evapors

adjacent offects
Do
VEpor-passages betwoon the
ting- Luni:wwu

Eidjﬂﬂf, enfeffe E‘“LLLML hotir ends . III}f,:i VY {Eﬂ L;;ﬂ}w‘-'

bo supply @ heating agoent to the steam-che i)

bers of ths first ;in(i lnst effects of the series,

. ina muls a'gm_ eficet the ?{}Eliﬂifiﬁmml af o
series of cffects comprising horizontal and

ol having steam and ey f“-pm*::, bing
chambers and in w hich the adi jacent sfiects
have their sleam-chambers located ¢ mn
site ends, valved passages between the steam-
Lh unbers and evaporating-chambers of ad jn-

cent effects at both ends, valved steam-pipes

end effects of the sevies, and condense
the evaporating-chambers of $the end effécts
of the series. - a

| geries
eirculation and nermit it m he rm*ﬁ—wwi i the |

following

=. T] e bholr 'Wfﬁ
L eibe md&

L eent ¢

- end effects m the series, pipes

mgwmmu chambers m Ak~

series of eff ﬂ:lW i } VN g sie

;
| b0 sy iy s

0 E} e

the
tor
 supnlying e

el

il

6. In ;fa-m du e effect @h@ cambination of g

of
paratiel w:f:w&e::.tf;?fﬂ.. ,.h.rwamf stean: and evaporating
chambers and in which the adjacent effects
T iave thelr steam-chambers located on OO~

tbe ends, vaived passages between the steam-

wi ambers and evaporating-chambers of adia-

fiects comprising horizontal and

cent, etfects at both ends, ‘hﬂi"t‘([ steam-pipes

o aamai** steam to the steam-chambers of the

end effects of the series, and pipes and valves
for SUpp Mying hfmw to both the end cifects

n.'TL-'El{E. |78, RIS iﬁ: e T;E'I}ﬂ? 'ﬂhfiﬂl 'E:hh E-Ilﬁ_; H@I‘I{Jd {}f_
pif m £8 11 sueeession in {izt,im‘" direction.

f.odnn muia‘miu eflect the combination of a
sertes of effects comprising horizontal and
par allel vessels having steam and evaporating

iambers and in which the adiseent %ﬂemw
-coatubers loested on oppo-
valved passages between the mm:hﬂm-
chambers and svaporating-ch .anhm of adja-
amm ab b ﬂgh ends, valved steam-pipes
to suppiy s H"Hﬂ Lo bhe > steam-chambers of the

sapplying Hauor to the end Lﬁ’{%m and to
i

cause it te ;mw Tri“!ii""!l_hf"}& ﬁ'ﬂ e series of effects
I}I =Lr1 ru‘“:“"-i'”rﬂ li {Lj uJHHM 'Hrﬁ %{JWJ.H’DTHJ Tﬂ Jﬂ!ﬂ .%,h”)]f
dincha rging the Hauor from sither of the end

eftects and valves to
from either end oot of tho
<. In %'mﬂ"rtﬁ‘ﬂmha offept o

2 SRr1es
SVaApOT mﬂ;m* two va-

i por-passages bebween eseh paiv of adiscent

cffects, ong passage connecting the vapor end
of the.one effeck with the itmm end of the

'nmhw and the second connecting the steam
end of the one with the vapor end of the other
and valved wh m”““*iw gither passpge may be
closed or ovened at will |

G, It moalb uh" m*ﬁ@m the sombination of &

series of mm b5 baving sie i) and evaporating

slved pass ages petween the steam-
sy porabing-c mmhwq of mﬁ;w
hoth ﬂﬂﬂm -mH ved steam-pipes

chanibers, va;
thun?:at Py ﬁm:.
opfh t*ﬂew* ak

- to supply steam o the steam- f:*immm s of ihvﬁ

ond effects of the sor igs, and condensers in the
evaporating-chambers of the ,nd ﬁﬂ*@ﬁm of
“{ail ”‘“ PG, N T ' | '
105 na mwﬂumwﬂmﬁ the L{Jltﬂﬁjl‘rlzim{,\ﬂ of
21V AN eV pm'ﬂmw
chambers, valved pasanges hesween the steam-
chiambers and evaporating: {;Immﬁ,‘umw of fu:ua.zmw
cend eff ect

O Loy Jm steam-chambers of the

Ml

, i

mn:; aifects of the series, and pipes and valves
for supilying Hanor o the end eff ecks and to

| cause it Lo ﬁiw m rough hu 3 sepies of L,@c%}m in

ﬂlﬁlﬂ’*ﬂ{}‘ﬂ’wii i oither direction.

1 i '* Tu"; o multiple effécs the combination of B
series. of effects havingsteam and o evaporating
cham m 'S, Mhtﬁ'm DASSALES bebween the steam-

ehamb ers and eve

l—

¥ aporabing- r'EmmE g 0f ﬂdw
cent eifocts at hm:h es, v*ﬂw P steam- prm
- bo supbiy steam o the steani-c hambers of the

IJ-

ﬁﬂ{ iﬂ. Jﬁi{ﬁ 3 EJEE SR M:’ g R}E}JL{J} %IEHE L'Jﬂf[‘ﬁ, LE..‘ i{}i
quor bo uime,uu effects and to cause

1 to ﬂ*L-f“%:*v" “H“W’ ugh the series of effects in sue-

having s steam and evaporating

and valves for

resbrick Hm eise ﬂmam.,:.
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3 ab hu A w‘af*"% vaived steam-pipes
1

e

A

0

E )

105

1 L

ELH?"

[

il

'1r|"

W

"



y= 2

cession in either direction,means fordischarg-

~ing the liquor from the end effects and valves

to restrict the discharge from cither end effect

of the series. |
12. Inamultiplee

allel vessels having steam and evaporating
chambers and in which the adjacent effects
have their steam-chambers located on oppo-
site ends, passages connecting the steam and

Cevaporating  chambers of ‘adjacent effects,

valves for said passages, connections between
the valves of the passages so as to cause ad-
jacent valves to operate on their valve-seats
in opuvosite directions to cause the passage-
wayvs to be opened and closed alternately.

2 The combination of three or more ef-
fects provided with passages from the steams-
chamboer of one effect to the evaporating-cham-
Lers of two adjacent effects, and valves to
open one of said passages and close the other
Or VICe versi.

14. The combination of three or more ei-

oct the combination of a |
seriesof effects comprising horizontal and par--

- Witnesses:
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| fects provided with passages from the steam-

chamber to the evaporating-chambers of two
adjacent effects and valves to open one of said
passage-ways and close the other or vice versa,
and connections between the valves whereby
they operate as a unit.

1. Inamultiple effect the combination of a
seriesof effects comprising horizontal and par-

allel vessels having steam and evaporating

ohambers and in which multiple effect the ad-
jacent effects have their steam-chambers lo-
cated on opposite ends and a vapor-passage

between the steam-chamber of cach effect and-

the evaporating-chamber of the next hottest

effect, means for supplying heat to the hottest
effect. and means for takingaway vaporsirom

the coolest effect. _
In testimony of which invention 1 hereunto

set my hand.

S. MORRIS LILLIE.

Ervest Howarp HUNTER,
R. M. KeLny.
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