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11. Ammonia or other suitable cooling me 
dium from some common refrigerating plant 
is expanded by means of an expansion waly& 
15 into a coil 16, disposed in the jacket 18 
and surrounding the' inner, wessel 10, the 
ammonia after it has absorbed heat from 
the substance_to be gooled, being carried of 
from the said coil through a pipe 17 back 
to the refrigerating plant. ? 
A brine, as for instance calciumn chlorid, 

is contained_in the jacket 18, and iscirgu 
lated through a coil 18 prowided in the in 
ner wessel 10 by means of a connection_20 
extending from the lower end of the jacket 
to the said coil, and a pipe 19 extending 
from the upper end of the coil_upwardly 
and returning to the jacket 18. By reason 
of the degrees of heat and cold in Said ap~ 
aratus_a thermosiphonic circulation of the 

takes place through the jacket, the coil 
18 and the pipes_19 and 20, as will herein 
after be more fully described with reference 
to the operation of the apparatuS. 
The brine solution in the jacket, 18 is main 

tained under a slight head_or_preSSure by 
" means of a stand pipe 21 which may be of 
8, t? determined by the particular com 
ounds being used, and may in some cases, 
omitted entirely if desired. The coil 18 

is of such dimensions as to be entirely Sub 
merged in the liquid in the weSSel 10, as in 
dicated by the line 22, and a propeller agi 
tator 28 is disposed wertically in the Said 
wessel within the coil, and causes the liquid 
being nitrated to flow as indicated by the 
arrows 24, in intimate contact with the brine 
coil 18 and the jacketed sides of the weSSel 
10, thus promoting the process of nitration, 
Instead of a brine solution it is understood 
that I may use water, oil_and_acid solution 
or other medium especially adapted to the 
reaction involved. ~ ; "> 

In order to accelerate the circulation of 
the brine, I provide a pump 25 preferably 
of centrifugal or volute form in the circuit ? 
of the pipe 20, and which may be thrown' 
in or_out of circuit by means of the valves 
26 and 27. It will be understood that I 
may if desired, exclude the pump entirely, 
or may provide the pump in the circuit with 
out the walves 26 or 27 and the stand pipe 
21, or other means to promote or control 
circulation may be included. . 
The operation of the present embodiment 

of my apparatus is as folloWS:-- 
The material to be nitrated is placed in " 

the vessel 10, So that the coil 18 is covered, 
and is caused to flow into intimate contact 
with , the coil and sides of the wessel by ro 
tation of the propeller agitator, the line 22 
indicating the contOur of the Surface dur 
ing this action. The expanding ammonia, or 
other cooling medium within the coil 16 
cools the brine within the jacket, this cooled* 
brine flowing by means of the pipe 20 
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through the coil 18, rising through the said 
coil and returning to the jacket through the 
Pt 19. ~ 

he cooled brine flows toward the bottom · 
of the apparatus, and itS *Continued heating 
in the coil 18 causes it to circulate thermo 
Siphonically through the jacket, 18, pipe 20, 
coil. 18 and return pipe 19, in a manner as 
to effectually and quickly cause a transfer 
ence of heat from the mixture in the wesSel. 
By placing the pump 25 in circuit the circu-' 
lation may be accelerated. Because of the 
slow cooling of the brine, an exceSS Of cold 
is not produced on the sides of the weSSel 10, 
which would tend to freeze out some of the 
material, thus spoiling the reaction and pro 
ducing an inferior product. Such results 
constantly occur in apparatuses where am 
monia is expanded into coils directly in con 
tact with the material being nitrated, and 
on the other hand there is always preSent in 
Such apparatuses the danger from leakage 
of the ammonia, and explosions. 
With my improvements, in a Single appa 

ratus, a secondary medium is provided for 
changing the heat content of the brine or " 
other heat carrying medium, a greater cool 
ing or heating Surface is afforded, and dam 
gers and disadwantages heretofore encoun 
tered are entirely obviated. The process 
may be carried out relatively quicker than 
has before been poSSible, and a greatly ̀ Su 
perior product is produced. 
When it is desired to heat the material in 

the weSSel 10, a primary heating medium, as 
oil, water or the like, may be circulated 
through the jacket_and coil 18, and a Sec 
ondary heating medium as Steam out of con 
tact with the material may be paSSed through 
the coil 16 to heat the circulating primary 
bheating medium. 

In Figs, 2 and 8, I have shown, a slightly 
modified form of apparatus, in which werti 
cal hollow baffles 85 * are provided, their in- `', 
teriors being i ? 
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in communication with the 110 
brine in the jacket, 18. The angles of the 
bafiles to the · Sides of the weSSel10 may be 
Substantially ·90°, as shown, or any other 
Suitable angle. These baffiles are of advan 
tage in treating certain materials, increasing 115 
the cooling or heating effect to a high degree. 

Fig. 4 illustrates a modified form of the 
· coil 18, in which the Same is of Substantially 
wenturi shape following the direction of the 
flow of the material, as indicated by the ar- 120 
rows, and the bottom of the wesSel 10 is 
raised as at 10° for guiding the flow of the 
material. ? ? 

In Fig. 5. I have shown a modified form 
of construction in which the “vertical baffiles 125 
are formed by placing metal plates 86 with 
in the weSSel" 10, and slidably securing the 
Same by means of angle bars 87. This is sim 
pler and more economical than the specially ? 
constructed weSSel 10 shown in FigS. 2, 8 130 
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through said jacket, and coil, and Secondary 
cooling means in said jacket out of contact 
with said weSSel adapted to cool Said cooling 
medium. ~ 

11. In an apparatus for heat transference, 
a wessel adapted to contain material, means 
in heat transfer relation with Said material 
and extending substantially from the top 
to the bottom of said weSSel adapted to con 
tain a heat carrying medium, and Secondary 
means out of contact 'with said weSSel for 
changing the heat content of Said medium, 
wertical baffles in Said weSSel, and an_agita 
tor in said weSSel for promoting the flow of 
the material therein. 

12. In an apparatus for heat transference, 
a wessel adapted to contain material, a jacket 
surrounding Said weSSel and adapted to con 
tain a heat carrying medium, and Secondary 
means out of contact with Said weSSel for • 
changing the heat content of Said medium, 
wertical baffiles in Said weSSel, and an_agita 
tor in said weSSel for promoting the flow of 
the material therein. ? 

18. In an apparatus for heat transference, 
a container for the material being treated, 

. means for circulating a heat transferrin 
medium interiorly and exteriorly of Sai 
|container and a plurality of means logated 
in the path of circulation of said medium 
and independently controllable to ' change 
the heat content of Said medium. 

14. Im an apparatus for heat transference, 
a container for the material being treated, 
means 'for circulating a heat transferring 
medium interiorly and exteriorly of Said 
container and a plurality Of coils located in 
the path of circulation of Said medium ex 
terior of the container, said coils adapted to 
receive fluid mediums of relatively differ 
ent temperatures for variably regulating the 
temperature of said heat transferring me 
dium. • ? '. 

15. In an apparatus for heat transference, 
?, container for the material being treated, ” 
means for circulating a heat transferring 
medium in contact with the exterior of the 
container, as well as through the material · 
therein, and means out of contact with the 
material being treated for controlling the 

| temperature of Said heat transferring me 
dium. 4 

· · 16. In an apparatus for heat transference, 
a container for the material being treated, 
means for circulating a heat transferring 
medium in contact with the exterior of the 
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container walls and through the material · · 
' therein, and means located in the path of 
circulation of said medium , and in direct 
heat, transfer relation therewith for main taining a desired predetermined tempera 
ture of said medium. · · · · · 

17. In an ¥? for heat transference, a container for the material being treated; means for cirgulating a heat transferring 
medium in direct heat transfer relation 
With the material, means within the con tainer for imparting a centrifugal motion to 
the material, and means for imtermittently 
interrupting the_centrifugal mowement of 
the material to effect contact of all portions 
of the material with said circulating means 
for the heat transfer medium. 

18. In an apparatus for heat transference, 
a container for the material being treated, 
means for circulating a heat transferring 
medium in direct heat transfer relation with 
the material, means within the container for 
imparting a centrifugal motion to_the mate 
rial, and a plurality of circumferentially 
Spaced baffles extending longitudinally with 
in the container for intermittently inter 
rupting the centrifugal motion of the ma 
terial and thereby effecting contact of all 
portions of the material with the circulating 
means for the heat transfer medium, 

19. In an apparatus for heat transference, 
a container for the material being treated, 
means for circulating a heat , transferring 
medium in direct heat transfer relation with 
the material, means within the container for 
imparting a centrifugal motion to the mate 
rial, and a plurality of circumferentially 
Spaced longitudinally extending baffiles 
formed in the container wall to interrupt 
the centrifugal motion of the material at im 
terwals and thereby facilitate contact of all 
portions of the material with the circulating 
'means for the heat transfer medium. 

' 20. In an apparatus for heat transference, 
a container for the material being treated 
hawing a jacket, means for circulating a heat 
transferring medium interiorly of the con 
tainer and through." Said jacket, and a plu 
rality of coils_arranged in the jacket in the 
path of circulation of said medium, said 
coils adapted to receive fluid mediums of 
relatively different temperatures for vari 
ably regulating the temperature of Said heat 
transferring medium. 
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