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Lo all whem it may coneeri:

Be it known that I, Cmartes R, Manus,
a citizen of the United States, residing at
Toledo, in the county of Lucas and State of
Ohio, have invented certain new and useful
Improvements in Muliiple-Effect Appa-
ratus, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawing.

This invention relates to an evaporating
apparatus and more particddarly to an ap-
saratus of the multiple effect type, wherein
all or 2 major portion of the vapors arising
from the treatment of the material in one
effect ave utilized and employed as the heat-
ing medium for the treating surface of a
succeeding effect, and so on throughout the
series of effects.

The apparatus is designed for a general
use in the treatment ‘of liquid materials, or
materials containing liquid, to change the
consistency thereof, and is quite serviceable
in the treatment of “stick” water from gar-
bage, waste water from distillery machines,
beet extract, sugar and salt sclutions, and
other materials or substances commonly
treated in a multiple effect apparatus,

It has been ascertained that by subjecting
a cireular layer of material to rapid rotata-
ble movement, relative to an externally heat-
ed cylindrical container, evaporation mayv be
expeditiously carried on, and it is one of
the primary objects of the present invention
to adopt this general principle in obtaining
multiple effect treatments, and to this end
an externally heated eylindrieal container is
emploved with means for causing a relative
rotatable movement between the container
and a civenlar layer of malerial, to be treat-
e, and means for introducing the vapors as
they escape into the central zone within the
layer of the material, into a heating space
for a subsequent effect, and so on through-
out the series of effects, means of communi-
cation being of course provided between the
treating chambers for the material in the
several effects.

In multiple effect evaporating apparatus
as hevetofore constructed, wvacuum pans
have been largely depended upon, and while
structures of this character ave satisfactory
to a degree, still such as I am familiar with,
have Leen quite complicated and expensive
in design and construction, operation and
upkeep, and in the improved apparatus un-
der consideration, it is contemplated to

Speeification of Letters Patent.

Patented June 27, 1922.
Serial No. 57.472.

vastly simplify constructions of this char-
acter, to increase the efficiency thereof, to
obviate the usnal objections incident to the
use of vacuum pans as at present employed,
to dispense with the employment of con-
densers, and to provide an apparatus mak-
ing possible convenient access to the various
parts as desired.

In prior apparatus of the multiple effect
type, wherein vacuum was utilized, it was
thought the addition of internal pressure to
(he liquid or material being treated would
impede the evaporation. It has been found
however, from the operation of the present
apparatus, about to be deseribed, that by the
provision of means for treating the material
under pressure, preferably centrifugal pres-
sure, and maintaining the material under
constant movement in layer formation while
under pregsure oyer the heated surface, bet-
ter, more economical and expeditious results
are possible.

It is a further object of the invention to
provide a multiple apparatus wherein a
greater heat transmission is made possible in
the several effects than heretofore, and at
the same time without subjecting the ma-
terial to the likelihood of becoming scorched
or otherwige injuriously affected in treat-
ment.

The invention also embraces means where-
by any of the effects may be singly used for
the treatment of certain materials, or where-
by any two of said effects will be employed
to the exclusion of others, or whereby all of
sald effects may bhe emploved together, the
various operations being determined largely
by the chavacter of the material being
treated.

The proved construction of multiple ef-
feet apparatus embodied herein is of a char-
acter wherein the operation may be success-
fully carried on either in connection with
emplovment of vacuum, or whereby the ma-
terial is treated under pressure, but it is of
advantage to operate under pressure in the
treatment of certain substances, in that the
cendensers are dispensed with and the ap-
paratus may be located at any convenient
place, irrespective of large water supply.

More particularly, the invention includes
means whereby a layer of material is main-
tained in layer formation and under pres-
sure while subjected to movement in a cir-
enlar path over an externally heated cylin-
drical surface, with means whereby the va-
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por accumulating in the central zone main-
tained within the layer is cond"lcted to the
heating space of a subsequent effect to con-
stitute the heat transmitting medium there-
for.

It is obvious of cousse, that any desirved
nuber of effects may be employed and that
v‘hi‘z‘ the various effects ave suum:numlly

nLu ly constructed, that is to say in each

the eilects, 2 t"’uunﬂ suriace of cylindri-
sal formation is preferably unpbym with
means for maintaining a layer of the mate-
rial while under pressure to velative rota-
table movement over said treating suriace,
at the same time obvious dnnvc‘ 1 details
of construction and arrangement of parts
may bs made without dumruuw from the
.inmt of the invention, or the broad under-
Iying features thereof.

Cther and further means and novel de-
tails in the construction and arrangement
ot the varions parts of the improved d appa-
ratus will be appreciated from the duszrra,
tion to follow, which for a clear understand-
ing of the invention should be considered
in connection with the accompa wmying draw-
ing, which forms a part hereof, and whevein
ig diselosed for the purpose of llustration
a convenient and satisfactory embediment of
the invention.

in the drawings:

Figurelisa lono itudinal section of
ferred form of 431)%1‘1&1 constructed in
accordance with the invention.

Figures 2 and 3 respectively are trans-
verse sectional views substantially on the
lines 2—2 and 8—3 of Figure 1.

With more particular reference to the
drawings wherein like reference numeruls
refer to corresponding parts throughout the
several views, an elongated cy]im‘lﬁca'l wall
1 provided, the same being pmyv ably
formed in sections, 1, 2, and 3 and detach-
ably connected to one another as by over-
lapping flanges 4 secured by vemovable holts

the like 5, a suitable packing § being
medially interposed between said flanges to
make ain tight joints, and the (y!ir\.l”(“a‘
vallg of the 1‘0&,])0(~Lwo seetions when in place
constituting in effect substantially meter—
rupted continuations of one another. The
cylindrical wall just described is parti tumed
or divided by suitable disks or plates 7 into
a plurality of cylindrical containers for the
material to be treated, three of such con-
tainers bein@ illustrated in the drawings,
though it is o be undel'stood that the num-
her and arrangement of the containers may
be altered or varied to suit conditions or re-
quirements without departing from certain
underlying principles of the invention. The
several cylindrical containers or compart-
ments with their ¢ csocmwd p'u*t\,, will be
termed the “first,” “second,” “thipd”
uniés

U
LL -

hw(,

or effects in the order of succession

1 8
end \vzﬂ «"3 :S pros at the n;
first umit and an open wall 9 ad the op
thereof, the ﬂpom"ﬂ 10 b i
r centrally ax mnooa and surrounded b‘y a
in lnlcu for the material
od s })1‘0\'m admccno the front
§ of the firgt unit ¢ by the conduit
leading from any source of supply, the
ganie ha ‘vnl“ b \LL]\L conty ai or cut f)ﬁ" 13
Tereb

"11”

81 ¢ ﬁzrn' e 11.

egt i ite Lhc {prth or uhlLLLLLS 0.£ LLL
ayer of the :ﬂm terial to be formed
hA interior surface of the cylindri-
wce 1, in a inanner to be presently

rious cylindrical coil-
e jaciets, pref C" ‘ml vy one for each
indicated at 1 12, 13, and 14 respec-

he said ]'a,dxets being of Hf>‘ht1‘V
jameter than the encloged wall e,

wherel )3 to provide bstwesn Ll‘c walls of
the

paces 120, 13
Ljuon o1 a
am at o hlsz,h
£ course that
ating mediu

containers and ]‘wko‘“
expectively
nzu]m;n, preforalit;
' It is obyi

ay be utilized as ‘110 he
h ot the containers, and to this mwl a
1inlet pipe is provi ided for each jacket,
gaid pipes being indicated af 13, 13
respectively.  Hach of these stean
bes is W‘OVlOLd \Vztn a valve control

md L6° respccu”erv it being ohmm
that th the vapors from one wnit are to
be utilized ag a h\,wt transmitting 1 l(ﬂ !
for another imu, cer tain of the steamn mlst
ves ‘\“!1 be adjusted to close

position.

the units is provided with an

condenged vapor oy steam as

shown at 17, 18, and 19 ‘xespoc tively, the

said outlet conduits being 01'0\'1( ed ith o

valve ov other suitabie control 174, 184 and
pectiv e“y

1'}
in the

In units sueceeding the first. the par-
tition wall 7

o
" constitutes o clos front wall

for said sue ((WT mg units, the rear walls be-

ing open and of construetion si }I]]ui' to the

wall 9 <>l fL-" trst nnit as indien u’l at 20

' whereby to provide the
O and 210, ;

to Mi},isce the vapors ac-

ing in the treatment of the materia

it as the heat transmitting medium
succeeding unit, and to this end the
3"0]66*5 101 \V rdly bevond the
7 of the secticn 2, anc 1 the eviinder
rovided with an opening 92 whe reby
between the .swue
between the walls 9
it. A valve control
at 24, Lilke-
the Svrond effect, the vapors will
find a1 outlet through the opening 20* into
the chamber 24°, from whence it passes
through an opening 25 into the space 14 |

2 is pi
to afford commumnication
1

jo

¢l

0

13 :1‘1r7 the chamber 2

el 7 of the adjacent w
for the op mmg 22 is indicatec!
wize, in

<

-
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surrounding the eylindrical wall of the third
effect, whereby to constitute the heat trans-
mitting medivm for said third effect. A
valve control 26 is provided for the outlet 25.

Means of communication between the
treating chambers of the respective units
for the material is preferably provided as
follows:

The partially trested wmaterial finds an
outlet adjacent the rear end wall 9 of the
first unit, & conduit 27 being provided for
this purpose and connecting with the cylin-
drical wall of the unit, said conduit having
an outlet 28 with a valve control 29, the
outlet 28 leading to any suitable place of
deposit whereby the material may be dis-
charged directly from the unit 1 in the event
1t is not desired to impart further treatment
to the material. In the event additional
units are operated in conjunction with the
first unit, a longitudinally extending con-
duit 30 for the material 1s provided, said
conduit having a branch 31 adapted to feed
the material into the inlet end of the cylin-
drical container of the second unit, and said
branch having therein a valve control 32.
The longitudinally extending conduit 30 has
valves 33 and 34 one to each side of the
Dranch 31 for a purpose to be presently de-
scribed. Adjacent the rear end of the sec-
ond unit is an outlet conduit 35 for the
treated material, the same communicating

rith the longitudinally extending conduit
30 and projecting therebelow, whereby to
discharge the treated material at this point
if desired. The conduit 85 is provided with
valves 36 and 37 one to each side of the
point of communication with the longitudi-
nally extending conduit 30, und the conduit
30 1s provided with valves 38 and 39 one
to each side of the point of communication
with the outlet conduit 35. The longitudi-
nally éxtending conduit 30 has a terminal
braneh 40 whereby to constitute an inlet
conduit for the material adjacent the front
end of the evlindrieal container of the third
unit, The thivd unit has an outlet conduit
41 for the material, sald outlet being pref-
erably valve controlled as indicated at 49,

Preferably each of the inlet and outlet
conduits for the material at their point of
communication with the cylindrical con-
tainers are tangentially arvanged as illus-
trated more particularly in Figuves 2 and
3 of the drawings.

Positioned within each of the evlindrical
‘ontainers of the various units or eflects
is suitable converor mechanism preferably
of a character to act upon the material as
fed into the respective containers and by a
rapid votatable movement cause the said
material to assume a cireular laver forma-
tion adjacent to or in contact with the inner
snrface of the exteriorly heated containers,
said Tayer of material being constantly ro-

a8

tated while subjected to the centrifugal force
of the conveyor members. By this means,
a central quet zone is maintained within
the layer of the material for the escape of
vapors, and these vapors in the effect sub-
sequent to the first, constitute the heat trans-
mitting means for the effects in succession.

The conveyor mechanisin in the illusta-
tive embodiment of the invention herein, is
preferably constructed as follows:

43 1s a longitudinally extending shaft pro-
jecting through the respective units, where-
by o single shaft is common to said units,
the said shaft being adapted for rotatalle
movement at a very high speed as by =
pulley 44, fixed upon a projecting end of
the shaft which latter is adaptied to receive
motion, as by a belt 45, driven from any
suitable source. The conveyor mechanism

within the respective cylindrical containers

of the various effects 1s preferably of the
same construction in ecach instance, and a
description of one will suflice for all. ¢
are suitable webs or spokes, secured to the
shaft 43 and having at their outer ends an
annular rim 47, Cenveniently two of such
webs are used, though it is obvious that
an intermediate one or more of such webs
may be employed. Projecting between the
annular rims 47 as by removable bolts 48
are suitable conveyor members 49, which
conveniently take the shape of an angle bar
with one edge thereof adjacent to the inner
surface of the cylindrical container, and
preferably two of such conveyor members
ave employed, arranged opposite to one aun-
other about the peviphery of the rim mem-
bers 47, though 1t is desired that the num-
ber of these conveyor members may De
varied as desived. Also if desived one or
more of said conveyor members may be
provided with a yieldable surface, such as
brush, rubber, or the like 50 whereby to
engage the inner surface of the conveyor
members and tend to wipe any particles of
material from the surface should the same
adhere thereto.

FPor-a purpose to be presently deseribed. o
lougitudinally extending hy-pass conduit 51
1s provided, the same establishing communi-
cation between the vapor chamber 23 and
the chamber 14* of the third unit, said con-
duit being provided with valves 52 and 53
respectively.

Also each unit succeeding the first may
be provided with an independent inlet con-
duit for the material in the event it is de-
sired to operate the various units separately,
or in the event it is desired to blend one ma-
terial with another in the treatment, that in
the second unit being illustrated at 54 and
in the third unit at 55, said inlets having
valve controls 56 and 57 respectively.

If desired, a suction pump or the like, as
well as a condenser may Dbe operatively con-
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nected with the outlet e
and it will be observed LL i
spaces for the reception of a h-
ting medium: surrounding &h
containers f»mdua oinerease
the first to the last un.b whereby
for the increased expansion of
to the higher (7f‘<>1e'=s of vacun
event vacuum-is omp‘ovm il
apparatus 1s opemmd uxlde‘v prossive,
variation in the size of the heat jacke
serve to care for the decreased pressuy
being obvious that in the one the boil-
ing temperature goes down increased
vacuum, whereas in the o‘her s the tem-
penwhre goes down by virtue of reduced
pressure. ,

:ne operation of the apparatus
Lriefly described as follows:

Assuming that it is desi red to em plo
of the effects in the treatme nt, the convey
roembers ave votated ab o h,l{_;h gpeed, and
steam is int:’oﬂa.ced through the wndwié; 5
the outlet condmit 17 1~“1n<* “ab this

whese

may be

and the steamn bomo pm!f‘: v oot
temperature. In Ul» (‘()D_AL(:U mn, g h
medinm other than may he e

providing th fc;npemmro s su

Hin"l The material is intr odmcm
duit 127 into the first unit, and as

will be taken up by the conveyor

/’M

and subjected to unbnwgal pressure while
taking the form of a commv:zus phc.mi
layer “movable ¢ over the heated surface of
the container. A central quiet zone \\n,lnv’
the layer is maintained and the vapors
find an escape from said zone through the
opening 10 thence through the qulizwz 92
into the ]dd\eu 135 whereby to consiibute a
heat transmifting "medium’ for the second

effect. Thema t“rmln'mn the firs nhecrﬂowz,
throwh the conduit 27 into ma 101101 udi-
nally L\'tomhno conduit 30, the valves: 39 and
o/{ being ab this time \Jos d and Lno valves
and 8% open with the result ‘t”‘ thie
1“1‘”111! will flow info the inlet end of the
veating chamber of the second offect. The
ma{,e:l(\! heing talen p, T)‘y the conveyor
members in the secondd effect, the same h‘w 5
imparted  thereto a con‘muom irculay

movement while in layer formation (LS pre-
escap-

-)r;

vmuf;v described, the arising vapors
ng ﬂnounh the ouuld 95 into tna chamber
14% for the purpose of constituting the heat

transmitting demn for the third effect.
Du“mv this process, it is understood of
course “ihat the valves 52 and 53 of the by-
pass vapor conduit are closed and that the
valves 24 and 26 are open. The material
after treatment in the second unit finds an
outlet into the rear end of the conduit 30,
the valves 87 and 38 being at this time
closed and the Valves 38 and 89 being open,
wrhereby the material will readily pass into
the inlet end of the eylindrical container of

v AH _

1,420,848

the third cffect. T’n« i

teeated will find an

41 adjacent the rear end

The construction and ai

duits and valvesis s such th RTIES
independently used if desived, ov ¢ 1) T

ity of units may be used to the exelusion of
o To lustrate, assuming that it is
dlog to et out the second unit, * the

will upon ils discharge jnto the
condiit 28 flow info th , the
valves 29, 22, 36 and 38 “fime
Tosed and the valves ao,

"h\, mn 11'

thir/l u')it
5”: 11) A ‘\]\ s

employ the first
gi¥ Mm‘ﬁ will
cloging
v extend-
valve 37 1o

condnit (

endd t‘nua; il will eseape
the to the outside
from f endd of the second

, thig time, valve 26 will be

‘]“]“( o S]Lw o1t "‘()“““ll?‘i(‘”ﬁ()n

'l
w-vapor chamber and the heating
142, :
event 1% is  desivable to utilize any
units singly the varvicus valves are

obvious
fad into
the con-
the pur-

to_proper position in an
and the steam s directly
‘}uc‘teb through any of

wmd 15" according to

EheRs o

11\'1

duits
ticular unip lt is (K\S*“Qd to operate.

L«)

1

the vapor chamh"w 23 and 24
valve controlied

Tach of
v b m'm'lf'ed with a
Teadivg to the outside for

outlet. net shown,

the direct esCApO of all or a portion of the
vapors in said chamber. Likewise, each of
e effects may ;)0 r ")\MM_ with o gl
ppening b, 5

('4):1(11‘;1:);‘, >¥ Ju,,
w portien of the
b openings: mu

vable closures

] 1
wWhereny

access to the interior of the mtzcmnc,
clennsing or 1‘x«>m.

Tn multiple effect ¢ evapora iting apparatus,
15 has been found that when the liquid is
of certain character, incrustations are apb
to form on the freating surtace of the
Liquid mm.lme g, and  usuaily  adbering
particles or incrustations are the greater in
provortien to the degree of conceniration
Therefo: e, the )ﬂ('w’ilav formation of con-
ey nembers, especis llj' when sssociated
Vi3 members are of specin Wl advan-
tage evaporators of the multiple effect
type, since ﬂ 1 interior treating surfaces of
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the respective containers are continuously

cl ‘m%d and maintaimed in a2 smooth or
yolished condition.

Certain features of the invention and

5 methodsy procedure hevein tlustrated and

(\)
mouoh not specifically claimed,

deserib

are madas the Sub]e 09 chlms in copending
applications, and in this connection cross-
reference 1s made to my applications Bevial

o, 718114, filed \umm’ 31, L’)L. and its
division, Serial No. 27 7,904, filed T mruwry
18, 19195 738,178, filed Docembew' 23, 1912;
Serial Wo. 707,087, filed October 24, 1913
( ene V'*:i) as Serial No. 108,956), and its
division Serinl No. 805.593; and Serial No.
40,757, Aled Judy 19, 1915, anl its division
Herial No. 77 9%, fled T cl‘mary 12, 1916.
What T claim is:
1 o multiple effect evaporating appa-
{he combix mtum 01 a plarality of end
evlindrical containers, each of said
having a surroundmg jacket
ating chamber, said containers
ar. inlet for the material adjacent
:"‘-1’{ onilet for the treated material
the npnoslfo end, .md said contain-
2 =n end opening of suflicient size
‘;L\rmi’c vapors to heuly and rapidly
)‘C, weans for lntroducing o heating me-
into the heating ‘)(uhel of one con-
- sufficient to svaporate liquid constitu-
e i the mater ‘]. and the vapor end open-

19

o]

0 ratus,

1o end ’

confainers
forming a h
having

sald container ‘)uw in communlca-

on with the | ne::.mn; chamber of a succeed-

3 o mm vner, and h discharge outlet of
i co unﬂr being in communication with

inlet of a succeeding contal
Ltm;; movable means in the re-
seetive confalners  coustructed and  ar-
ranged o apply the mafc rinl as introduced

on to the lnner surface of the containers
uiler centeifugal force and prcskur and
to SLU)]\“‘L gaid moterial while m continuous
Tayer fornution to rapid rvotatable and si-
mitttanesns endwise movement towards the
discharge end thereof.

‘_2. i w multiple effect evaporating appa-
ratus, the combination of a plurality of end
to end eyt mdrical horizontally disposed con-
tainers, cach of said containers having asur-
rounding jacket forming a hmumo cham-
bet, st i umﬁm.w;b ha\mg an inlet for the
material adjacent one end and outlet for
the treated mmterinl adjacent the opposite
end. and sald containers having an end opeu-
ing of suflicient size to permit vapors to
freely and rapidly escape, means for intro-
dneing 2 heating medium into the heating
jacket of one container suflicient to evapo-
rate liquid constituents of the material, and

‘Lne vapor end opening of said container
aemg in commmucat’on with the heating
chamber of a succeeding contulncr, and the
discharge outlet of saic container being in
communication with the material inlet of a

o mmn
‘_\l e )(\pe ¢

per,

o

45

succeeding container, and cooperating mov-
able means in the respective containers con-
structed and arranged to apply the material
os nfreduced on to the inner surface of the
containers under centutuoal force and pres-
sure, and to subject said “material while in
continuous laver 101‘ ation to continuous
rapld rotatable and simultaneous endwise
moveinent towards the discharge end thereof.

3. In o multiple effect evaporating appa-
ratus, the combination of a plur‘fht of
ened to end eylindrical containers, said con-
tainers having a substantially unrestricted
outlet in the outer ends thereof and closed
at their inner ends, a heating chamber sur-
rounding mlm container, the heating cham-
bews of suceceeding containers being in direct
cemmunication with the unrestricted outlet
of o preceding container whereby to receive
vapors of evaporation, means for intro-
ducing a heating medium into the heating
chamber of the Arst container, means for
introducing the material to be treated ad-
jacent the inner end of the first container,
means for rveceiving the treated material
from the opposite end of said container and
ldn'nrlnn the same into the forward end
of a mlC“LQdIﬂO container, the succeeding con-
tainer having an outlet for the treated ma-
terial ddjaccnt its opposite end, and con-
nected mechanism i the mspectl\e contain-
ers extending longitudinally of and adjacent
the inner surface of the containers, adapted
to rotate at a high speed whereby to apply
and meintain under Len{rliugal force 2 con-
Lnnously votating and simultaneous end-
wize wovable layer of the material with a
central zone for the veception of

(Allln

capors which rapidly find escape through
the \w{let opening thevefor.
-+ inn mulfxplc effect evaporating appa-

patus, the c(uu,,nmtnm of a plur 1hty of
end o end eylindrieal horizontally disposed
containers, said (ontamus ]u\xno a sub-
stantinlly unvestricted op(‘nmo in the outer
ends Hmcol and closed at their inner ends,
v heating chamber surrounding each con-
aine: thu Lieating chambers ot succeedmO‘
m dirvect commumcutlun

fa
L

co ni xex's heing
with the unrestricted outlet of a preceding

contuiner whereby to recetve vapors of evap-
oration, means for introducing a heating
medium into the heating chamber, the
first container, means for introducing the
materinl to be {reated adjacent the inner
end of the first container, means for receiv-
ing the treated material from the opposite
end of said container and delivering the
same into the forward end of a succeedlncr
container, the succeeding container having
an outlet for the treated material adjacent
its opposite end, and connected mechanism
in the respective containers extending lon-
mtuchnﬂll) of and adjacent the inner sur-
face of the containers, and means for rotat-
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tainer -also having a

ccontainers are heated by vapors

means for heating the wall of one con
dng through said epening fro

ratus, the :combination of 2

15

ing eaid mechanism-at a high speed whereby
to apply and maintain HI]dGI centrifugal
force u rotating and simultaneous endywise
movable layer ot the material with a quiet «
central zone for the reception of wvapors
which rapidly find escape through the out-
let openings therefor.

5. In = mnlt;p}e effect evapor s appi-
ratus, the ('omorna ton of a piural tg of hori-
zont JL‘V digposed abutting cylindrical con-

L(uner.;, a ce'lt al shaft i)l‘o;eciuw centrally

through the containers and rotatable at
rapid speed, longitudinally extending con-

veyor members mounted on the shaft for
mevement therewith ‘md extending substan-
tially from end to end of the containers ad-

jacent the-inmer surface thereot, a forward
container having an inlet for the material
adjacent one end, and an -outlet for the
treatad material adjam“:u its opposite end in
communication with the front end of a gue-
ceeding container, which succeeding on-
tainer h»s an outlet for the treated mzz‘ccrial
adjacent its opposite end, the forward con-
central opening at its
reer end of sufficient size to pexmit vapors
to freely eseape, a heating jackel surround-
ing each container, means for supplying heat
to the forward Jacmt, and the succeeding
jacket being in communication with the
vapor out tlet opening of the forward con-
t‘uner.

In a multiple ¢ ffcct evapora ting appa-
ratus the combination of & plura htv ¢ nnits
comprising cylindrical end to end coamm“' S
forming treating chambers, & shati conu
to the plurality of containers, cons
members mounted npon the shaft 'nd pro-
jecting 1ong1tu<hn Hy of the confainers
jacent the inner mcn oﬁ ’Lhn wail ” ere
means for heating
and means Whereb\

he Wiﬂ S oi sw_ccewh
from t
in the treati

o .container.

material under treatment
ch xmber from the preceding

. In a multiple eiflect -evaporating Appa-
1'21‘(11% the combination of a plm’ah ty of units

comprising cylindrical end fo end container

forming treating chambers, adapted to re-
‘neive material adjacent one end and to dis-
charge the treated material adjacent the op-
']){?C’},tﬂ. end, said containers:having at one end
a free-opening for the vapid.escape of vapors,
5 shaft common to the plarality of con-
tainers, and combined conveyor and wiper
members mounted upon the sh(dt and pro-
iecting }onglévdlm.l!“ of the containers ad-
jacent the mmmer surface of the wall ”‘eHEL,x.

and means Whereby the wall of a suceeod-
ing container is heated by the vapors csea;

under freatment in a preceding
8. In a multiple effect ‘eveporating 0
cylindrical con-

tain
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tainer hd\’lnﬂ' & SuLround
and an end opening for
a plurality of con uected

)’.Zt“;hcl‘ for aj p'ymo me ma

70

(
i
wise movement ov e Ih(} inner surface of the
container, and means for supplying
sald J\ezmng; jacket comprising a $eCon
tainer of cireular cross-section connect
rectly fo'the first mentioned “nmam“«_ 3
for introducing a subsuanu o be treats
jacent one end ‘of the second Jm&]}we
tor permitéing the discharge of the :subs*

at a point at ]acent the opposite end of the

container and for delive ering the saume into 80
‘one end of the frss mumohed container, a
pmrahuy of connectedd members for }) 351~
tively causing the substance so xnfmd ucad to
assume ‘the form of a layer on the inner sur-
face 0[ the :container and fO' ranidly mov- 85

ing the layer circularly over the surfac
smmh n@ourlv ﬂndv*mﬂ of tne Coniuiner
the val
of t-ug sec(;nd Lont‘nnu' summeu! to va nou,m/
and means for permitting thoe escape of
erated vapors from the end of the saic
ond container info the heating jacket
Erst mentioned container. '

9. In a multiple effect evaporating
ratus, the combination of » 'y"mhxc"
tainer having mesns for imparting

ranid
_mm‘“mont to the material uh“l"‘] n, said con-

1 having a surrounding ha.‘,mg
end means for supplying heat to said jaciet
comprising a second C*ﬂxlﬂvlcﬂ container ar-
ranged end te 011(1 with the frst mentioned
c’mt‘unu‘, s second container having
means adiacent cne end for introducing ma-
terial to be treated and a discharge openi
1ts opnogite end in comrmunic
the treating ch mlbcr of the first mention
container, a plurality of connected cirenm-
ferentinily spdr‘n\l members w]ﬂuv the sec-
ond fo“ianwv for engaging material at the
noird of entry and stiilte R hbly moving
the same outwardl v eireularly ane metmm
mﬂ]y of the container fo the discharge,
means for heating the walls of the container
and means for per mitéing vanors driven off
from the heat of the material to
ape from the container independent of ¢
discharge of the material therefrom, dﬂd to
be delivered into the heating jacket of the
firet mentioned container.

10. In a multiple cffect evaporating ap-
paratus, the combination of a plurality of
end to end containers of cireular section,
means for permitting the introduction of
material at-one end of the containers, means
for permitting the e escape of the tre atcd ma-
terial at the 0pp051te end of the treating
surface of the containers, means located in-
wardly from the discharge for .Je*'mtthm:
vapors to egcapa from the interior of pre-
ceding containers and to pass over the outer

Jacket,
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surface and constitute a heating medium
for succeeding containers, and rotatable
combined conveyor and wiping means for
centrifugally shaping the material to the
walls of the containers, simultaneously wip-
ing the walls and causing the same to move
circularly over the surfaces and simultane-
ously longitudinally thereof, means for heat-
ing the wall of the first container of the plu-
rality of containers, und the escape for the
reated material ¢f the fivst contuiner being
in communication with the inlet part of the
treating material of a succeeding container.
11, In o multiple effect evaporating ap-
paratus, the combination of a first container
and a second container, said containers being
arranged end to end and of circular see-
tion andd having end walls, ene of which Is
provided with a vapor eseape of substantinl
area, means for introducing the material at
one end of the first container, means adja-
cent the periphery of the container for per-
mitting the removal of the material after
treatment from the opposite end of the fivst
container and for introducing the treated
material 1 the one end of the second con-
tainer, shich said container has an opening
adjucent ils opposite end for the addition-
ally treated material, means for heating the
wall of the fivst container, a jacket surround-
ing the second container forming a heating
chamber, means establishing communication
between said heating chamber and the vapor
escape of the first container, a vapidly vo-
tatable shaft common to the countainers, and
means roounted on the shaft within the ve-
ranges
{

~

1
spective containers constiueted and arranged
for foreibly projecting the materizl outo th
heated walls, causing the saume to civeulate
thereover, and to simultaneously move lon-
gitudinally thereot from the point of intro-
duction.

12, In a multiple effect evaporating ap-
paratus, the combination of a first container
and a second container, said containers being
arranged end to end and of cireular section
and having end walls one of which is pro-
vided with a vapor escape of substantial
area, means for introducing the material
at one end of the first container, means ad-
jacent the periphery of the container for
permitting the vemoval of the matevial after
treatment from the opposite end of the first
container and for introducing the treated
material into one end of the second con-
tainer, which said container has an opening
adjacent its oppesite end for the addition-
ally treated material, means for heating the
wall of the first container, a jacket sur-
rounding the second container forming a
heating chamber, means establishing com-
munication between said heating chamber
and the vapor escape of the first container,
a rapidly rotatable shaft common to the con-
tainers, and means mounted on the shaft

w

7

within the respective containers for forcibly
projecting the material onto the heated walls,
simultancously causing the same to cireulate
thercover, and to move longitudinally there-
of from the point of introduction, and to
simultaneously maintain the treating sur-
face in a cleansed or polished condition free
from adhering particles.

18. In a multiple effect evaporating ap-
paratus, the combination of a plurality of
horizontally disposed end to end containers,
means for heating the walls of one container,
a jacket surrounding the wall of a second
container to form a heating space, means
for permitting the introduction of the ma-
terial at one end of the first container, means
for permitting the escape of the treated
material adjacent the oppesite end of sald
container, means located inwardly of the
discharge for permitting the vapors to freely
escape from the interior of the first con-
tainer into the surrounding heating space
ot the second container, means for conduct-
ing the treated material from the discharge
of the first container into the interior of the
second container, a rapidly movable drive
shatft projecting through Dboth containers,
aud means mwounted on said shaft within
both containers for centrifugally shaping
the material to the walls of the containers
and causing the same to move cirenlarly
over the surface and simultaneously longi-
tudinalily thereof.

14. In a multiple effect apparatus for
treating liquids for evaporating and similar
purboeses, the combination of succeeding con-
tainers of cireular cross section, means for
permitting the introduction of the material
at one end of the container, means for per-
mitting the escape of the treated material
adjacent the opposite end thereof into the
inlet end of a succeeding container, means
located forwardly from the discharge ends
of both containers for permitting vapors to
escape, and for permitting the vapors to es-
cape to comstitute a heat medium for the
walls of a succeeding container, a plurality
of circumferentially spaced connected means
within both containers for positively causing

the entire body of material as introduced to 1

assune the form of a layer on the inner sur-
face of the containers and for rapidly mov-
ing the layer circularly over the container
and simultaneously endwise of the containers
to the discharge, and a common drive shaft
projecting through said containers for said
means.

15. In a multiple effect evaporating appa-
ratus, the combination of a plurality of units
comprising horizontally disposed cylindrical
end to end containers forming treating cham-
bers, a shaft common to the plurality of con-
tainers, conveyor members mounted upon
the shaft and projecting longitudinally of
the containers adjacent the inner surface of
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comprising h?m'/onmly disposed ¢

.’I
the wall thereof, means for heating the wall
of one ot stainer and means whereb v the

walls of succeading containers are hea ved by

4+

the material under treatm
chambers of preceding

1ent 111
oML~

wpms 11 om
the treating
tainers.

16, In a mudtinle effe
ratus, the combination of a

et e‘fzﬂporﬂ ting

< o)
plurality of
yli

cal end to end containers ioum‘»lo treating
chambers, a shaft common to said containers,
conveyor members mounted upon the shaft
and projecting longitudinally of the con-
tainers adjacent the inner surface of the wall
thereof, means for heating the wall of one
container, means Whe*‘ﬂby the wells of suc-
ceeding containers are heated by vapors aris-

ing from the materizl under treatment in
the treating chambers of preceding con-
tainers, means for rotating said sha & and

connected conveyors at a high rate of speed,

and wiper means oper atively sssociated with
said conveyor members and ad lpied to en-
gage the interior surface of the containers.

17. The method of evmoution“ WHch
consists in applying a (-onunuous layer of
material fo be treated to the intevior sux-
face of an externally heated c‘,umﬂuc'xl con-
tainer, causing said layer of material to posi-
tively move con mu(,u:sly in a circular and
simultaneously endwise path over s'ud sur-
face while maimtaining a central zone for the
escape of vapors, mtroducnm the material as
treated into an auxiliary container, and
causing the material in.the auxiliary con-
tainer to be heated by vapors from the cen-
trzl zone within sud layer of material.

18. The method of evaporation which con-
sists in positively subjecting a continuous
cirenlar vaer of material to rotatable and
simultaneously endwise mo\'cmmt at a high
speed over: the inner surface of an e\umnallv
heated cylindrical contamer, mainfaining a
central quiet zone for the escape of vapors
within said layer of m tenal, introducing
the treated material into an auxiliary con-

a:msinu‘ the vapors
du\ st
eny a]op the wall of
a heat tr

( £
container and con stitute a
wm for the latter.

a multiple effect apparatus of
the combination

the
of a
disposed cylind chﬂ container

deger ‘u@d,

ex*d to end
 having a

form a plurﬁhuy of
m‘mzs. each chamber
heating space, connected : and
sly movable ineans within the
eatmw chamuo"“ for c'n“smo he

wul‘? a1 mmtanumv emmqse over
111*01'10“ ~"«uri ace oL the cylindrical walls
the ~1csdln9 chambers and for mn‘nwml—

ing » central zone for the escape of vapors,
means 0'33 communication between the treni-
ing chambers for the matevial, and means of

C(‘NEI)'LILC‘LMOH between the vapor rone of
one treating chamber and fho heating space
surrounding a succeeding chamber.

90. The method of treat ting substances to
change the consistency thereof which con-
gists in Introducing the same into a horizon-
tally disposed cyli ndrical container, impart-
Lng_) to the substance so introduced the form
of a concaved cvhmhlcal sheet continuously
rotatable and simultanecusly endwise mov-
abie, maintaining said form of the sheeb
through the opomt]on simultaneously wip-
ing the inner surface of the container and

ting to the walis of the container a

vature different from that of the sub-
allowing the treated material to pass

mhary eylindrical container, sub-
tuc material to movement ov“r the

urface of the auxiliary container,
ng the vapors arising from the ma-
vinl under treatment in the fivst container
£ 2.‘¢1;})J.<HV escape and surro und the walls of
liary container.

Tu Lu,u*nf)nj whereof I hereunto aflix iy
signature.

CHARLES B. MABE
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