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7"o all e for it may concer. 
Be it known that I, Cr-ARLEs, R. MABEF. 

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 Multiple-Effect Appa 
l'atus, 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 particularly to an ap 
al’atlls of the multiple effect type, wherein 

all or a major portion of the vapors arising 
from the treatinent of the material in one 
effect are 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 
inatelials 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, 
beef extract, Sugar and Salt solutions, and 
Other materials or Substances commonly 
treated in a multiple effect apparatus. 

It has been ascertained that by subjecting 
a circular layer of material to rapid rotata 
ble movement, relative to an externally heat 
ed cylindrical container, evaporation may 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 endl 
an externally heated cylindrical containe' is 
eployed with means for causing a relative 
rotatable no vennent between the continer 
and a circular layer of material, to be treat 
el, and means for introducing the vapol's 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 
se veral effects. 

In multiple effect evaporating apparatus 
as heretofore constructed, vacuum pans 
have been largely depended upon, and while 
structures of this character are satisfactory 
to a degree, still such as I am familiar with, 
have been quite complicated and expensive 
in design and construction, operation and 
uplkeep, and in the improved apparatus un 
der consideration, it is Contemplated to 

SP Caifiction Of LStters Patent. ateated 5ine 2, 1922. 
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vastly simplify constructions of this char 
ite', to increase the efficiency thereof, to 
obviate the usual objections incident to the 
use of vacuum pans as at present employed, 
to dispense With the employment of con 
clensel's, 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 described, 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 pressure oyer the heated surface, bet 
tel', more economical and expeditious results 
are possible. 

It is a further object of the invention to 
provide a multiple apparatus wherein a 
greatei' 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 otherwise 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 
said effects may be employed together, the 
variotis (perations being determined largely 
ly the character of the material being 
trete. 
The improved construction of multiple ef 

feet appalatus embodied herein is of a char 
acter werein the Operation may be success 
fully carried on either in connection with 
employment 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 
condensers 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 undel' pres 
sure while subjected to movement in a cir 
cular path over an externally heated cylin 
drical surface, with means whereby the va 
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surrounding the cylindrical wall of the third 
effect, whereby to constitute the heat trans 
mitting medium for said third effect. A 
valve control 26 is provide for the outlet 25. 
Means of communication letween the 

treating chambe's of the resective units 
for tihe inaterial is preferably provided as 
follows: 
The partially treated laterial finds an 

outlet adjacent the rear end wall 9 of the 
first unit, a conduit 27 being provided for 
this purpose and connecting with the cylin 
drie al wall of the unit, said conduit having 
an outlet 2S 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 
it 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 80 for the material is provided, said 
conduit having a branch 31 adapted to feed 
the material into the inlet end of the cylin 
clical 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 
branch 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 
ith the longitudinally extending conduit 

30 and projecting therebelow, whereby to 
discharge the treated material at this point 
if desired. The conduit, 35 is provided with 
valves 36 and 37 one to each side of the 
point of communication with the longitudi 
nally extending conduit 30, and the conduit 
30 is provided with valves 38 and 39 one 
to each side of the point of communication 
with the outlet conduit 35. The longitudi 
nally extending conduit 30 has a terminal 
branch 40 whereby to constitute an inlet 
conduit for the material adjacent the front 
ent if the cylindrical container of the third 
Init. The third in it has an outlet condit, 

Í for the umaterial, said outlet being pref 
eably valve controlled as indicated at 12. 

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

Positioned within each of the cylindrical 
'ontaine's of the various units or effects 
is Suitable conveyor mechanism preferably 
of a character to act upon the material as 
fed into the respective containers and by a 
'apid 'Otatable movement cause the said 
laterial to assume a circular layer forma 

tion adjacent to oi in contact with the inner 
strface of the exteriorly heated containers, 
said layer of laterial being constantly ro 

8 

tated while subjected to the centrifugal force 
of the conveyor members. By this means, 
a central quiet Zone is maintained within 
the layer of the material for the escape of 
Vapor's, and these vapors in the effect sub 
sequent to the first, constitute the heat trans 
litting means for the effects in succession. 
The conveyor anechanism in the illistia 

tive embodiment of the invention he'eill, is 
preferably constructed as follows: 
43 is a longitudinally extending shaft pro 

jecting through the respective units, where 
by a single shaft is common to said units, 
the said shaft being adapted for rotatable 
movement at a very high speed as by a 
pulley 44, fixed upon a projecting end of 
the shaft which latter is adapted to receive 
motion, as by a belt 45, driven from any 
Suitable source. The conveyor mechanism 
Within the respective cylindrical containe's 
of the various effects is preferably of the 
same construction in each instance, and a 
description of one will suffice fol' all. -its 
are suitable Webs or spokes, secured to the 
shaft 43 and having at their outer ends an 
annular rim 47. Conveniently 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 rins 47 as by removable boits 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 member's 
are employed, arranged opposite to one all 
other about the periphery of the rim men 
bei's 47, though it is desired that time num 
bel of these conveyor members may be 
varied as desired. Also if desired one or 
lmore 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 Fron the surface should the samme 
adhere thereto. 
For a purpose to be presently described. : 

longitudinally extending by-pass conduit 51 
is providel, 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 5:3 
respectively. 
Also each unit succeeding the first may 

be provided with an independent inlet co 
duit for the material in the event it is de 
sired to operate the various units separately, 
Ol' in the event it is desired to blend one mi 
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 be operatively con 
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the l'espective containers are continuously 
cleansed and maintained in a smooth or 
polished condition. 

Certain featu:'es () if the invention and 
methods of procedure verein illustrated and 
descrie, though not specifically claimed, 
are lì ad i the subject of claims in copending 
applicatio is, and in his connection cross 
reference is made to iny diplications Serial 
No. 18, i, filed August 31, 1912, and its 
division, Serial No. 277,904, filed February 
1S, 1919; 38,17S, filed December 23, 1912; 
Serial No. 797.087. filed Gctober 24, 1913 
(irenewes) as serial No. 108,956), and its 
division serial No. 805:59s; and Serial No. 
{{},757, filed Yuly 19, 1915, and its division 
Serial No. 7.996, filed February 12, 1916. 

claim is: 
nultiple effect evaporating appa ? ? .????????? 

'atis, the combination of a plurality of end 
to end cylindrical containers, each of said 
containers having a surrounding jacket 
forming a heating chamber, said containe's 
having all inlet for the material adjacent 

aid ohtlet for the treated material 

es : ving i en opening of stificient size 
to termit vapors to freely and rapidly 
es('te, lietus for inti 'odlucing a hea ting me 
(in into the heating jacket of One con 
tainer sufficie it to evaporate liquid constitu 
ents of the material, and the vapor end open 
is of said container being in communica 
tion with the heriting chamber of a succeed 
ing container, and the discharge outlet of 
sail container being in communication with 
the natelial illet of a succeeding containe!', 
anti cooperating no alble means in the re 
sective containers constructed and ar 
i’angel ti) apply he material as introduced 
(in to the inier surface of the container's 
title t'entriftigai force and pressure, and 
to stiliject said material while in continuous 
layer formation i rapid rotatable and si 
niiliane ls en?!\vise movement towards the 
(lisc: arge eid the'eof. 

2. In à multiple effect evaporating appa 
rats, üle eon)ination of a plurality of end 
to end cylindrical horizontally disposed con 
tainers, each of said contine's having a sur 
rounding jacket forming a heating cham 
ier, si contaiimei's having an inlet for the 
material aja creat one en and outlet for 

the treated interial adjacent the opposite 
etc. a nel sai il containers ha ving an end open 
ing of sificient size to perinit vapor's to 
freely all rapidly escale, lineans for into 
lleing II 

li l 

heating medium into the heating 
jacket of one container Slificient to evapo 
rate liquid constituents of the material, and 
the vapor end opening of said container 
being in communication with the heating 
chamber of a succeeding container, and the 
discharge outlet of said container being in 
communication with the material inlet of a 

Sueceeding container, and cooperating mov 
able neans in the respective containers con 
still cted and arranged to apply the material 
is introduced on to the inner surface of the 
containers under centrifugal force and pres 
sure, and to subject said material * in 
t' intinuous layer forination to continuous 
i' lipil rotatible and simultaneous eindwise 
: O Seinent towarls the discharge end thereof. 

3. In a multiple effect evaporating appa 
n’a tulis, the combination of a plurality of 
en to end eylindrical containers, said con 
i:iinei's having a substantially unrestricted 
outleë in the ou ter ends thereof and closed 
at their inner elids, a heating chamber sur 
l'ouilding each container, the heating cham 
bei's of succeeding containel's being in direct 
cinlin unication with the unrestricted outlet 
of preceding container whereby to receive 
Vaipol's of evaporation, means for intro 
ducing a heating medium into the heating 
chamber of the first container, means for 
introducing the material to be treated ad 
jacent the inner end of the first container, 
meals for receiving the treated material 
from the opposite end of said container and 
delivering the same into the forward end 
of: succeeding container, the succeeding con 
taine' having an outlet for the treated ma 
terial adjacent its opposite end, and con 
nected mechanism in the respective contain 
er's extending longitudinally of and adjacent 

SO 

S 5 

95 

the inner surface of the containers, adapted 
to 'otate at a high speed whereby to apply 
and nnintain under centrifugal force a con 
iiii to isly 'otating and simultaneous end 
\Si: ) v: le layer of the material vith a 
(tiet ('entral zone for the reception of 
; :}ol's which rapidly find escape through 
the let opening therefor. 

-l. in a multiple effect evaporating appa 
}': 18, ti e coi bination of a plurality of 
ent to el cylindrical horizontally disposed 
('intaine's, said containers having a sub 
stantially un’estricted opening in the outer 
ends thereof and closed at their inner ends, 
a heating chamber surrounding each con 
tailer, the leating chambel's of succeeding 
container's being in direct communication 
with the unrestricted outlet of a preceding 
container whereby to receive vapors of evap 
oration, neans for introducing a heating 
netli t?n? into the heating (hamber, of the 
first container, means for introducing the 
material to be treated 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 succeeding 
container, the succeeding container having 
an outlet for the treated material adjacent 
its opposite end, and connected mechanism 
in the respective containers extending lon 
gitudinally of and adjacent the inner sur 
face of the containers, and means for rotat 
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containers are heated by vapors from 

ing through said opening fro: 

6 

ing said mechanism at a high speed whereby 
to apply and maintain under centrifugal 
force a rotating and sinultaneous end Wise 
movable layer of the materia With a quiet 
central Zone for the reception of vapors 
which rapidly find escape through the out 
let openings therefor. 

5. In a multiple effect evaporati 
ratus, the combination of a pilli'ality of hori 
zontaly disposed abitting cylindrica con 
tainers, a central shaft projecting centrally 
through the containers and rotata ble at a 
rapid speed, longitudinally extending coin 
veyor members mounted on the shaft for 
movement there with and extending substain 
tially from end to end of the containe's ad 
jacent the inner Starface thereof, a forward 
container haying an inet for the matei'jal 
adjacent one end, and an outlet, for the 
treated material adjacent, its opposite ent in 
coimmunication with the fi'ont end of a Suc 
ceeding container, which succeeding con 
tainer has an o Atlet for the treated material 
adjacent its opposite end, the forward con 
tainer also having a central opening at its 
rear end of stafficient size to jermit, vapors 
to freely escape, a heating jacket. Surround 
ing each Container, mens foi Supplying beat 
to the forward jacket, and the succeeding 
jacket being in communication with the 
vapor Outlet opening of the forward coin 
tainer. 

6. in a multiple effect evaporating appa 
ratus, the combination of a plurality of units 
comprising cylindrical end to end containe's 
forming treating chambers, a shaft, coining 
to the plurality of container's, conveyor 
members mounted upon the shaft, and pro 
jecting longitudinally of the container's al 
jacent the inner surface of the wall there: 
means for heating the wall of one contain 
and means whereby the walls of Silcceedi 
material under treatment, in lic treating 
chamber from the preceding containe'. 

-- 7. In a multiple effect evaporating ap):- 
ratas, the combination of a plurality of uni? 
comprising cylindrical end to end containers 

-- forming treating chambers, adapted to re 
ceive material adjacent one end ant to dis 
charge the treated material adjacent, the op 
posite end, said containers having at he end 
: free opening for the rapid escape of :bo:, 
a shaft common to the plurality of coin 
tainers, and combined conveyor and wiper 
members mounted upon the shaft, and pro 
jecting longitudinally of the containers ad 
jacent the inner surface of the wall thereof, 
means for heating the wall of one container 
and means whereby the wall of a succeed. 
ing container is heated by the 

under treatment in a preced 
8. In a multiple effect eya, 

ratus, the combination of a 

1,420,648 

tainer having a su 'rounding heating jaclet, 
}{ {} 

i. and an end Opening for the eSC pe of vapors, 
a plurality of connected members within the 

in ia vez, (Oitainer for applying the laterial 
?? ?`? 

containe', and means for supplying heat 
said heating jacket comprising a second { 
taile' of circular cross-section connecte 
rectly to the first mentioned gontaine. 
for introducing a substance to be tre 
iacent one end of the Second col&ainer, means 
to 1 permitting the discharge of the Substance 
at a point, aljacent the opposite end of the 
container and for delivering the Saine into 
One end of the first mentioied container, a 
plurality of connected nenbers for posi 
tively cau sing the substance SO introli cel to 
assume the form of a layer On the inner SH 
face of the container and fo; 
ig the layer circularly ove; the Sir 
simultaineously endwise of the contai 
the discharge, means for heating the Yals 
Of the second container sufficient to vaporize, 
and means for permitting the escape of 
eraedt vapors from the end of the Saix 
ond container into the heating jacket of 
first meinitioned container. 

9. in a nultiple effect (yaporating appa 
ratis, te combination otº a cylindrica con 
tainei' having means for inpating rapid 
no Sement to the material hereia, Sai con 

taile' having a surrounding heating jacket, 
end means for supplying heat to said i acket 
comprising a second cylindical container ar 
ringel end to e cd with the first, penti?ne di 
container, said Second container having 
i Hens adjace:Kit (ne en for introducing Irma 
teriai to be treated and a disch Birge opening 
at is on ) end in communication with 
the ti ”Ea ing ch Rynbe' of the first innen fionca 
contailer, a pla: 'ality of coinected cire in 
ferentially spaced inenbei's within the sec 
On( (o ai e for engaging materia at the 
point of entry and sin its neorisly ploying 
the same outwardly circularly and longitta (li. 
nally of the container to the discharge, 
means for heating the walls of the container 
and means for permitting vapol's driven off 
from the heat of the material to freely es 
tape from the container independent of the 
disch:arge of the na: terit i there fron. tund to 
be delivered into the heating jacket, of the 
first in entioned container. 

10. In a multiple effect evaporating sp 
paratus, the combination of a plurality of 
end to end containers of circular section, 
means for permitting the introduction of 
material at One end of the containers, means 
for permitting the escape of the treated na 
terial at the opposite end of the treating 
Strface of the containers, means located in 
Wardly from the discharge for permitting 
Vapor's to eseipe from the interior of pre. 
Ceding Containers and to pass over the outer 
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Surface and constitute a heating medium 
for succeeding containers, and rotatable 
combined conveyor and wiping means for 
centrifugally shaping the imaterial to the 
walls of the continers, sinultaneously wip 
ing the walls and causing the saine to more 
circularly over the surfaces and simultane 
Ously longitudinally thereof, means for heat 
ing the Wall of the first containerº of the plu 
l'ality of containei's, and the escape for the 
Feated material of the first container being 

in communication with the inlet part of the 
treating material of a succeeding container. 
1. lì a multiple effect evaporating ap 

parails, the coin bination of a first container 
and a secºnd container, Said containers being 
a '1'anged end to end and of circular sec 
tion all it having end walls, one of whici is 
}}}'ovided with a vapor escape of stillstantial 
area, means fol' introducing the laterial at 
One end of the first container, means adja 
cent the periphery of the container for per 
mitting the remo val of the material after 
treatment from the opposite end of the first 
container and for introducing the treated 
materiai in the One ent of the second con 
tainer, which said container has an opening 
adjacent, its opposite end for the addition 
illy treated material, means for heating the 
wall of the first coitainei', a jacket surround 
ing the second container forming a heating 
chiaiaier, means establishing conia unication 
between said heating chamber and the vapor 
escape of the first containe', a 'apidly 'o- 
tai: )je shaft COInnon to the containe's, and 
means mounted on the snait within the re 
spective containei's constructed and arranger 
for forcibly projecting the material onio 
heated walls, causing the stine to circulate 
thereover, and to simultaneously move lon 
gift dinally thereof from the point of intro 
duction. 

t2. In a multiple effect evaporating ap 
pl’attis, the colabination of a fºst countainer 
and a second containe', sail container's being 
ai'i'anged end to end and of circular section 
and having end walls one of which is pro 
vided with a Y'a por escape of substantiali 
area, means for introducing the material 
at One end of the first contailer, leans ad 
jacent the periphery of the container for 
perimit ting the relin() \: of the in: teri: i after 
treatment roll 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 opposite 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 chambei, 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 

within the respective containe's for forcibly 
D'ojecting the material onto the heated Walls, 
simultaneously causing the same to circulate 
thereo ver, and to move longitudinally there 
of from the point of introduction, and to 
simultaneously maintain the treating sur 
face in a cleansed Ol' polished condition free 
from adheing particles. 

13. 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 Sul'rounding the Wall of a second 
container to follm a heating space, means 
for pe'mitting the introduction of the ma 
terial at One end of the first container, means 
for perialitting the escape of the treated 
laterial adjacent the opposite end of said 
container, means located inwardly of the 
disch:urge for pel'mitting the vapors to freely 
escape from the interior of the first con 
taine!' into the surrounding heating space 
of 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 
shaft pi'ojecting through both containers, 
alld means mounted on said shaft within 
both continei's for centrifugally shaping 
the laterial to the walls of the containe's 
and Catasing the samle to move circularly 
O Ver the Surface and simultaneously longi 
tudinaily thereof. 

14. In a naultiple effect apparatus for 
treating liquids for evaporating and similar 
Plliposes, the combination of succeeding con 
tainei's of circular cross section, means for 
pe'litting ühe 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 
illet end of a succeeding container, means 
located forwardly from the discharge ends 
Of both container's for permitting vapors to 
escape, and for permitting the vapors to es 
cape to constitute a heat medium for the 
Walls of a succeeding container, a plurality 
of circumferentially spaced connected means 
within both containers for positively causing 
tlhe entire body of materia as introduced to : 
assume the form of a layer on the inner sur 
face of the container's 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 
IeS. 

15. In a multiple effect evaporating appa 
l’atus, the combination of a plurality of units comprising horizontally disposed cylindrical 
end to end container's forming treating cham 
bers, a shaft common to the plurality of con 
taine's, conveyor members mounted upon 
the shaft and projecting longitudinally of 
the containers adjacent the inner surface of 

SO 

90 

OO 

O 

2 ) 

30 

  



5 

i ratus, the combination of a plurality of Units 
compirising horizontally disposed cylindri 
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the wali thereof, nens for heaking the wall 
of one container and means whereby the 
walls of Succeeding container's are heated by 
vapors from the material undei treatment in 
the treating chambers of preceding con 
tainers. 

16. ºn a n:ltiple effect evaporating appa 

cal end to end containe's forming treating 
chaniber's, a shaft, coinmon to said containers, 
conveyor members in ounted upon the shaft 
and projecting longitudinally of the con 
tainer's a diacent, the inner surface of the Wall 
thereof, ineans for heating the Wall of one 
container, means whereby the waiis of stic 
ceeding containei's are heated by vapors aris 
ing from the material under treatiment in 
the trea, ting chambe's of preceding con 
tainers, means for rotating said shaft and 
connected conveyors at a high rate of speed, 
and wiper means operatively associated with 
said conveyor members and adapted to en 
gage the interior surface of the container's. 

17. The nethod of evaporation, which 
consists in applying a continuous layer of 
material ko be treated to the interior Suur 
face of an externally heated cylindrical con 
tainer, causing said layer of material to posi 
tively move continuously in a circular and 
simultaneously endwise path Over said sur 
face while maintaining a central Zone for the 
escape of vapors, introducing the material as 
treated into an auxiliary container, and 
causing the material in the auxiliay con 
tainer to be heated by vapors from the cen 
tral Zone within said layer of material. 

18. The method of evaporation which con 
sists in positively Subjecting a continuous 
circulal layer of material to rotatable and 
simultaneously endwise movement at a high 
speed over the jinner surface of an externally 
heated cylindrical container, maintaining a 
central quiet ZOne for the escape of vapor's 
within said layer of material, introducing 
the treated material into an auxiliary con 

and causing the vapors frona said 
liet zone of the first rentioned 

taine” to envelop the Wall of the S. 
containej and constitute a heat transmi 
is a dii in for the latter. 

. In a multiple effect apparatus of the 
i'acie described, the combination of a 
izontally disposed cylindrical container 
died to form a plurality of end to end 
{ing chambers, each claimber having a 

'i'ounding heating space, connected and 
in taneously movable lineans within the 
'espective treating chambel's for calising the 
laterial to rapidly move in layer formation 

ci;"cularly aid simultaneously endwise over 
t l:e interior surface of the cylindrical walls 
of the treating chambers and for maintain 
i}}g a Centra Zone for the escape of vapot'S, 
::meains o connubrication between tille di "ett 
i? haber's for the material, and means of 
coininication between the vapor Aone of 
One treating chamber and the heating space 
Sur l'Otanding a succeeding chamber. 

20. The method of treating substances to 
change the consistency thereof which con 
sists in introducing the same into a horizon 
tally disposed cylindrical container, impart 
ing to the substance so introduced the form 
of a conca vedl cylindrica sheet continuously 
rotatabile and simultaneously endwise mov 
abie, maintaining said form of the sheet 
through the operation, simultaneously wip 
i::g the inner surface of the container and 
iip::iting to the Wallis of the container a 
{}}l pe'ature different from that of the Sub 
'a ince, allowing the treated material to pass 
into an auxiliary cylindrical container, sub 
. iiing the laterial to movement over the 
iterior surface of the auxiliary container, 
a casing the vapors arising from the ma 
*7i:3i die treatment in the first containe' 

to 'apidly escape and surround the walls of 
ti; e at : xiiiary container. 

in testimony whereof i hereunto affix ny 
signature. 

CHARLES R. MA BEJE. 
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