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Our invention relates to improvements in 
Calandrias for vacuum pans or evaporators and 
its principal object is to insure circulation of the 
heating medium throughout the calandria, so as 
to avoid dead Spaces and thus provide for even 
evaporation over the entire area of the calandria. 
Another object of the invention is to cause the 

heating medium to first circulate around the 
outer portions of the calandria, where the pan or 
eVaporator circulation is upwards and then to 
CaUdSe the heating medium to circulate around the 
centerwell or inner portions of the calandria 
where the circulation is downwards. 

Still another object of the invention is to in 
Crease the efficiency of the calandria, by disposing 
drainage portS or openings at the most advan 
tageous points. 
A primary feature of the invention consistS in 

proViding the calandria, With a plurality Of com 
partments, each having a plurality of circulatory 
courses for the heating medium, inlet and Outlet 
ports for the heating medium being provided for 
each compartment and each communicating With 
a different course in the latter, the end of the 
course communicating with the inlet port being 
disposed adjacent the end of the course com 
municating with the outlet port. 
Another feature of the invention consists in 

providing a, calandria having inner and outer 
shells with walls extending between the shells di 
viding the calandria into two compartments, each 
compartment being provided with baffle means 
dividing it into inner and outer circulatory 
courses for a heating medium, the outer course 
communicating with an inlet port for the heating 
medium and the inner courSe communicating 
with an outlet port therefor. 
A further feature of the invention consistS in 

providing a calandria, with a bafifle plate, one end 
of which terminates inwardly of the outer shell 
of the calandria, the bottom of the calandria 
being provided with an upwardly projecting rib 
extending between the outer shell and the end of 
the bafile plate in alignment with the latter, so 
as to direct condensate of the heating medium 
to a drain opening located adjacent the outer 
Shell. 
Other and more Specific features of the inven 

tion residing in advantageoUIS forms, combina 
tions and relations of parts Will hereinafter ap 
pear and be pointed out in the claims. 

In the draWings, illustrating a preferred em 
bodiment of the invention, 

Figure 1 is a vertical sectional view of the 

(CI. 257-203) 

Calandria, parts of the heating tubes being broken 
alWay, and adjacent portions of any suitable 
evaporator being illustrated in dotted lines. 

Figure 2 is a plan view of the calandria, por 
tions of the top wall thereof being broken alWay. 

Figure 3 is a horizontal sectional view of the 
calandria, all of the heating tubes being omitted 
for clarity. 

Figure 4 is a perspective view of the baffle plates 
of the calandria, the inner and outer shells there 
of and the top and bottom walls being indicated 
in dotted lines. 

Figure 5 is an enlarged detail sectional view 
taken on line 5—5 of Figure 2. 

Figure 6 is am enlarged detail sectional view 
taken on line 6—6 of Figure 2. 

Figure 7 is an enlarged detail sectional view 
taken on line 7—7 of Figure 3. 

Referring more particularly to the drawings, 1 
indicates diagrammatically any suitable vacuum 
pan or evaporator with which the calandria may 
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be associated. As is customary, the calandria is 
formed with top and bottom plates 2 and 3, re 
Spectively, and outer and inner shells 4 and 5, 
respectively, the inner shell, as is usual, defining 
a center Well or downtake 6. Circulation tubes 
7 extend through the heating chamber of the 
Calandria and are connected at their opposite 
ends to the top and bottom plates. - 
The heating chamber is divided into a plural 

ity of compartments, preferably two in num 
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ber, by Walls 8 which extend between the inner. 
and outer Shells, being preferably connected 
to the latter and to the top and bottom plates. 
These Walls, instead of being radially disposed, 
are advantageously arranged so as to form acute 
angles With lines respectively tangent to the in 
ner shell at the points of connection between 
the latter and the walls. Moreover, the walls 
are preferably disposed so that each compart 
iment Will be of the same or substantially the 
Samle Size. 

Each heating compartment is provided with 
baffie means defining inner and outer circulatory 
courses 9 and 10, respectively, for the heating 
medium, Which may be steam or any other suit 
able gas. These courses are formed by baffide 
means, Which, in the present embodiment of the 
invention, comprise a plurality of angularly dis 
posed baffie plates 11, 12 and 13, each of which 
eXtends continuously between the top and bot 
tom plates of the calandria. The baffle plates 
in each compartment may be formed integrally 
Or, if desired, they may be formed separately and 
then connected together in any suitable man 
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2 1,980 
neg. The baffle plate 11 may be advantageously 
disposed parrallel with but spaced a suitable dis 
tance from the adjacent wall 8 and, at one end, 
it is connected to the Outer Shell 4. At itS. Other 
end, it terminates inwardly of the outer shell 
at a point designated 14. The baffle plate 12 
extends from this point at an angle to the plate 
11 to a point designated by the reference numeral 
15 also inwardly of the outer shell. The plate 13 
extends from this latter point at an angle to 
the baffle plate: 12 toward the compartment wall 
8 remote frOm the bafile 11. 
Communicating with the outer course 10 of * 

each compartment at a point adjacent the end 
of the baffie plate 11, which is connected to the 
outer shell, is an inlet port or opening 16 fòr the 
heating medium and communicating. With the - 
end of the inner course 9 is º anº outlet port or 
opening 17. The inlet and outlet ports of each 
compartment are preferably disposed on the Samhe: 
side of the calandria, that is, the outer. side as . 
distinguished from the inner side, and they are 
also, preferably arranged adjacent each. other..., . 
This disposition of the ports causes the.heatings 
medium to i circulate throughout : all portions of 
the , çompartments. It is to be observed that the 
outlet" ports of the two compartments are dis-,- 
posed at diametrically, opposite points and that 
the inlet sports are also similarly - disposed, for . 
the * reason that the compartments are , : dupli-... 
cates in size as well as. shape. However, it is to 
ebe understood that, should it. be found desirable : 
to make the compartments, unsymmetrical, a the 
inlet and outlet ports of one compartment may . 

85 be located differently, with respect to the corre 
sponding ports of the other compartment. . . . . . 
The heating medium entering through the 

inlet "ports 16 will circulate through the outer 
courses 10 to the ends thereof, where it will be 

40 deflected by the walls 8. into the inner courses 
9 through which it circulates. to the outlet ports 
il-7. While only one outlet port 17. may be pro 

for each compartment, it has been found . 
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desirable to employ, two such ports. It has also . 

45 been found desirable to dispose diaphragmplates 
18 i at "the, end of the inner courses 9. spaced 
slightly from the "outer shell 4. in advance of the 
outlet openings. "These, diaphragm plates are pro 
vided with "perforations so that the heating me 

50 dium and other gases circulating, through-the 
compartments will. pass uniformly to the outlet 
9penings and will not converge into stréams. -- It. 
is also to prevent this that two outlet ports are. 
provided and the space between the diaphragm . 
plates 18 and the outer.shell 4 is.preferably di 
videdinto two, parts by a horizontal partition 19, 
;?achtpart, haying communication with one outlet : 
port. This i arrangement results in as. efficient. 
circulation of the heating medium adjacent the 
outlet ports as in all other portions of the com-. 
partments... , . . . . . . . . . . . . . . . . 
To avoid dead spaces on the centerwell side of 

the inner course 9 where the walls 8 intersect 
the inner shell 5, the inner * portions of the 

65 walls ar? formed with a s plurality of perfora 
tions 20, which establish communication between 
the compartments. To deflect the steam through 
the perforations, plates 21 may be advantageously 
employed. These plates are preferably... disposedir. 
at about a 45° angle to the walls 8 adjacent there 
to and they, intersect the inner shell 5 - at points. 
slightly, in advance of the inner- ends of the s 
walls. . . . . . . . . . . . . . . :: . . . . . * w: ** v 

AS. ?ome of the heating mediu 
75 densew 
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m is likely to con- * * * 
C0mpartmentS 

17 " : ; 

hile passing through the 
try ** : 

The rib 23 extends from the end of the bafile plate 

not deflected at this point but is in a substantially*C 

around the inner side of the calandria, where the 3:2 

* - "of the course communicating with thië oütlet port. 

and as the presence of condensate in the calandria 
reduces the heating efficiency thereof, each Com 
partment is provided With a plurality of drain 
openings. These drain openings are preferably 
disposed adjacent the outer Shell and means is 
provided within the compartments for diverting 
or directing the condensate to them. In the preS - 
ent embodiment of the invention, this means com 
prises ribs 22 and 23 which project upwardly from 
the bottom-plate 3 of the calandria for a limited 
distance. . The rib 22 extends in alignment with 

85 

the baffle plate 11 from the end 14 thereof to the 
outer shell 4 and adjacent the point of inter 
Section of the rib and shell is a drain Opening 24. 

* 12 * at the point 15 in alignment with that plate 
to the outer shell 14 and, adjacent the point where 

* it intersects the latter, another drain opening 25 
is provided. As the ribs , 22 and 23 project up 
wardly frömi? the i böttom plate 3 only a limited 
distance, they will not hinder the free circula 
tion of the heating medium, but since the con 
densate : Will, i of course, collect on the i bottom 
plate: : and : be carried therealong by the heating · 
medium, the ribs will effectively function to "di-* 
rect the condensate to the - drain openings.** ''An'''* 
additional drain opening 26 is located at the end *** 
of the inner course º 9 of each compartment" and,”” 
as the direction of flow of the heating mediUim is 

straight line, it is tunnecessary to provide ribs for : 
directing the condensate to these º drain openingS;*** 

-- Other drain openings 27 may be located at pointS - 
interlediašte - the ends · Of the inner courSe *and* 
preferably adjacent the inner: shell 5. * Each of 2:0 

* the several drain openings -24, 25, -26 and 27 are 
adapted to be connected With 'Suitable means“ (not * * *** 
shown), for. receiving the condensater as it dis- *** 
charges from the calandria. -- - - - - - - - 
From the foregoing, it "will be perceived that 3. 

the heating medium-sis" caused to first circulate 
around: the outside of the calandria, where :: the - - - 
circulation of the fluid being - heated in the pan 
or evaporator is-upwards and then caused to paSS 

fluid i circulation -is-downwards. The calandria 
will, - therefore; be found to function most effi 
ciently because the temperature of the heating - 
medium will be highest where the fluid circula 
tion is upwards-andi will be-lowest where the fluid i 25 
circulation is downwards. The efficiency of the , , , 
calandria is also -materially increased by provid- *** 
ing it with a plurality of drain openings and by ; 
providing means for directing the condensate to 
them. Its efficiency is also materially increased, 3 
as the arrangement of baffles and disposition of 
"the inlet and outlet ports insure circulation of 

::: the heating medium throughout all portions of 
* the calandria and dead -spac 
tirely avoided. 

es or spots are en 
235 

What we claim is: 
1. A calandria having a heating chamber pro 

vided with two compartments, each of said com 
partments having a plurality of circulatory 

| courses for a heating mëdium, one coursë of each 240 
compartment häving an inlet port for the heating ' 
medium and another course thereof having an *** , , 

outlet port therefor, the inlet and outlet" ports 
of each compartment being disposed adjacent the '' 
same side of the calandria and the end of thë?! 
?ourse of each compartment communicating with 
the "inlet port being disposed adjacent the end 

* 2. A calandria i?volving inner and outer shells 
forming af heating chamber, walls respectively ex: iš 
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tending between said shells dividing the chamber 
into a plurality of compartments, each of Said 
compartments having inlet and outlet ports for 
a heating medium, and baffle means disposed in 
each compartment dividing the latter into inner 
and outer circulatory courses for the heating 
medium, the baffie means of each compartment 
being connected to the outer Shell and being dis 
posed betWeen the inlet and outlet ports thereof. 

3. A calandiria, involving inner and outer Shells 
forming a heating chamber, walls respectively 
extending between said shells dividing the cham 
ber into two compartments, bafile means disposed 
in each compartment dividing the latter into in 
Iner and Outer Circulatory courSes for a heating 
medium, the outer course of each compartment 
having an inlet port for the heating medium and 
the inner course thereof having an outlet port 
for the heating medium, the inlet port of each 
compartment being adjacent the outlet port 
thereof. 

4. A callandria, involving inner and Outer ShellS 
forming a heating chamber, walls respectively 
eXtending between Said Shells dividing the cham 
ber into a plurality of compartments, bafile means 
disposed in each Of Said compartments defining 
a plurality of circulatory courses for a heating 
medium, Said bafile means being connected to the 
Outer Shell adjacent One Of Said walls and extend 
ing to a point adjacent the other of said walls, 
and inlet and outlet ports for the heating medium 
communicating With each compartment on oppo 
site sides of the baffle means. 

5. A calandria involving inner and outer shells 
forming a heating chamber, walls respectively ex 
tending between Said ShellS dividing the chamber 
into a plurality of compartments, bafile means 
dividing each compartment into inner and outer 
circulatory courses for a heating medium, said 
outer course being defined by the bafile means and 
the Outer Shell and Said inner course being defined 
by the baffle means, the inner Shell and Said walls, 
an inlet port for a heating medium communicat 
ing with one of Said courses of each compartment 
and an outlet port therefor communicating with 
the Other Of Said cOurSes thereof. 

6. A calandria, in Volving inner and outer shells 
forming a heating chamber, walls respectively 
eXtending between Said Shells dividing the cham 
ber into a plurality of compartments, inlet and 
outlet ports for a heating medium communicating 
with each of Said compartments, a plurality of 
angularly disposed baffle plates dividing each 
compartment into a plurality of circulatory 
courses for the heating medium, one of Said bafile 

3 
plates of each compartment being spaced from 
and extending substantially parallel with one of 
Said walls and the outlet opening of each com 
partment communicating with the space between 
Said baffle and Said Wall. 

7. A calandria, involving inner and Outer shells 
forming a heating chamber, walls respectively 
eXtending between Said Shells dividing the cham 
ber into a plurality of compartments, each of said 
WallS interSecting the inner Shell at an acute 
angle and being provided adjacent said shell with 
a plurality of apertures establishing communica 
tion between Said compartments, and inlet and 
Outlet portS for a heating medium communicat 
ing with each of Said compartments. 

8. A calandria, involving inner and outer Shells 
forming a heating chamber, baffle means provid 
ing Said chamber with a plurality of circulatory 
courses for a heating medium, said bafile means 
including a baffle plate, one end of which is spaced 
from said outer Shell, and a rib projecting up 
Wardly from the bottom of the chamber and ex 
tending OutWardly from the Said end of the bafile 
plate to the otter Shell, and a drain Opening adja 
cent the outer end Of Said rib. 

9. A calandria, involving inner and outer shells 
forming a heating chamber, baffle means dividing 
the chamber into a plurality of circulatory courses 
for a heating medium, said means comprising a 
plurality Of angularly disposed intersecting plates, 
the point of intersection of two of said plates 
being spaced from the outer shell, and a rib pro 
jecting upwardly from the bottom of the com 
partment and extending outwardly from said 
point Of interSection to the Outer Shell in Sub 
stantial alignment with one of Said plates, and a 
drain opening in the chamber adjacent the outer 
end of the rib. 

10. A calandria, in Volving inner and Outer Shells 
forming a heating chamber, baffie means disposed !, 
within the chamber defining a plurality of circui 
latOry COUriSeS for a heating medium, Said baffle 
means including a plurality of angularly disposed 
plates, tWO Of Said plates terminating in the direc 
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tion of flow Of the heating medium at a point 20 
inwardly of the outer shell, and ribs projecting up 
wardly from the bottom of the chamber and ex 
tending between the Said ends of the last men 
tioned plates and the outer Shell respectively con 
stituting prolongations of Said plates, and drain 
openings respectively adjacent the ends of the 
ribs adjoining the outer shell. 

ROBEERTI KAY. 
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