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To all tufton, it inctly conce77. 
Be it known that I, LEWIS D. ARMSTRONG, 

of Lock Haven, in the county of Clinton and 
State of Pennsylvania, have invented an Im 
provement in Apparatus for Reclaiming Soda 
Ash, of which the following is a specification. 
My invention relates to apparatus for re 

claiming Soda-ash; and it consists of certain 
improvements therein, which are fully set 
forthin the following specification and shown 
in the accompanying drawings, which form a 
part thereof. 
The object of my invention is to effectively 

accomplish the evaporation of liquids from 
liquo's for the purpose of recovering chem 
icals contained therein, with particular refer 
ence to the recovery of soda-ash from the 
spent liquors of pulp-mills, &c. 
More particularly my invention relates to 

the construction of the evaporatingapparatus, 
and contemplates the employment of a rotary 
cylinder, through which the liquor to be treat 
ed is caused to flow and to be subjected to 
the action of heat. 
The object of my inprovement is to cause 

the liquor under treatment, while traversing 
the rotating cylinder, to be subjected to con 
tact with a large heated area, and with this 
object I construct my rotary cylinder in such 
a manner that the liquor is caused to traverse 
through a series of shells or concentric cylin 
ders to be brought in contact with their inter 
nal and external surfaces. 
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My invention also consists in certain im 
provements in means for introducing the liq 
uor into the cylinder, and for causing it to 
flow through the cylinder, and in the devices 
for withdrawing the concentrated liquor, and 
in other constructions and combinations of 
parts hereinafter more fully set forth and 
claimed. 
In the drawings, Figure 1 is a sectional side 

elevation of my improved apparatus. Fig. 2 
is a vertical Sectional view of the same on the 
line y y of Fig. 1. Fig. 3 is a similar view on 
the line aca, and Fig. 4 is a similar view on 
the line / 1. . 
A is the fire-box, the particular construction 

of which is immaterial to my invention. I 
prefer, however, to have it mounted upon 
wheels a, so that it may be moved to or from 
the evaporating-cylinder, 

B is the evaporating cylinder or drum, with 
in which is arranged a series of concentric 
cylinders C C, and while in the drawings. I 
have shown two of these inner cylinders, and 
prefer that number, it is apparent that the 
number may be increased or diminished, as 
desired. These inner cylinders C C are Sup 
ported within the outer drum or cylinder B 
by means of bolts b. The inner cylinders C 
C are so arranged with reference to each 
other that they project beyond each other at 
opposite ends-that is to say, at One end the 
cylinder C projects beyond the cylinder C 
and at the other end the cylinder C projects 
beyond the cylinder C'-and the same rela 
tive arrangement would be made if other cyl 
inders were employed. The ends of the cyl 
inders which project beyond the ends of the 
cylinder within are closed, as shown at C. 

I find it advantageous to arrange upon the 
inner surfaces of the cylinder's B, C, and C 
longitudinal ribs or flanges D, the number of 
which is unimportant. 
E is a liquor-supply pipe, preferably Con 

structed in the form of a coil, opening into 
the end of the internal cylinder C and lead 
ing from the fire-box A, so that the heat from 
the fire-box in passing to the cylinder B will 
pass through and about the coil E and heat 
the liquor before it is introduced into the ro 
tary cylinder. In practice I find it expedient 
to have this supply-pipe arranged upon the 
fire-box, as shown, and provided with a fun 
nel F, through which the liquor may be in 
troduced. The internal cylinder C opens to 
the fire-box A, and to prevent the escape of 
heat into the atmosphere without passing into 
the cylinder I prefer to arrange angle-irons 
G G' on the end of the fire-box and cylinder, 
about the opening between them, to prevent 
the escape of heat. 
H is the smoke-stack, through which the 

smoke and products of combustion from the 
cylinder B are allowed to pass off, the end of 
the cylinder B opening into the smoke-stack. 

I is a pan or receptacle arranged immedi 
ately below the open end of the cylinder B to 
receive the liquid from the cylinder or drum 
after it has traversed the same. 

J is a valved outlet from the pan or recep 
tacle I to a second receptacle K, into which 
the liquor from the receptacle I is allowed to 
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flow, and in which it may be carried to the 
calcining-furnace. 
The drum or cylinder B, provided with a 

series of internal cylinders C C, is supported 
horizontally between the fire-box A and the 
chimney H, and may be rotated in any con 
venient manner, though in practice I prefer 
to employ the apparatus illustrated, consist 
ing of the smooth solid metal rings LL, pro 
jecting a slight distance from the outer sur 
face of the drum or cylinder and resting upon 
flanged wheels M M, carried by shafts N, 
which may be driven in any convenient man 
ner. By this construction the drum or cyl 
inder is more effectively supported and may 
be rotated without jarring or lateral displace 
ment. 
From the foregoing description of the draw 

ings the operation of my apparatus will be 
readily understood. Heat is supplied from 
the fire-box A, and the cylinder or drum Bis 
rotated in the manner described. The liquor 
to be treated is introduced through the fun 
nel F through the coil-pipe E into the end of 
the internal cylinder C. This internal end 
of the cylinder C' is provided with a flange 
e, So that the liquor from the supply-pipe E 
is prevented from flowing back into the fire 
box, but is caused to flow forward through 
the inner cylinder C, and the rotation of the 
cylinder or drum B causes the liquor to 
Spread out over the entire inner surface of 
that cylinder. Upon reaching the open end 
of the internal cylinder the liquor drops upon 
the inner surface of the next cylinder, the 
end of which, as heretofore stated, projects 
slightly beyond the end of the cylinder C.' 
and has its ends C closed. The liquor flows 
over the inner surface of this cylinder, and, 
reaching the Open end, drops upon the inner 
Surface of the cylinder B, and thence flows to 
the open end of that cylinder and out into 
the receptacle I. The longitudinal ribs or 
flanges D, arranged upon the inner surfaces 
of the cylinders B and C, cause a portion of 
the liquor as it comes in contact with them 
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to flow off upon the outer surfaces of the ad 
jacent inner cylinders, and by this means 
the area of heating-surface over which the 
liquor passes is greatly increased, the liquor 
passing in its transit through the evaporat 
ing-cylinder over both the inner and the 
Outer surfaces of the cylinder C and the in 
ner surface of the outer cylinder B, whence 
it drops into the receptacle I. 
By having the inner cylinder only open to 

the fire-box and closing the end of the cyl 
inder C adjacent to the open end of the in 
ternal cylinder and forming the opposite end 
of the cylinder B closed, as shown, the heat 
is caused to traverse successively through the 
Concentric cylinders in the manner indicated 
by the arrows, being thus brought in contact 
With both the inner and outer surfaces of the 
cylinders C and C and the inner surface of 
the outer cylinder or drum B, whereby the 
liquor traversing these cylinders in the man 
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ner heretofore described is subjected to a 
greater degree of heat and contact with heated 
surfaces, and is more thoroughly evaporated 
or freed of its liquid portion. 
Any matters which are here shown and de 

scribed without being claimed are not dedi 
cated to the public, but form subject-matter 
of my application, No. 301,808, filed on the 2d 
day of March, 1889. 
While I prefer the details of construction 

which are here shown, I do not limit my in 
vention to them, as it is apparent that they 
may be modified in many ways without de 
parting from the principles of it. 
Having now described my invention, What 

I claim as new, and desire to secure by Let 
ters Patent, is 

1. The combination, in an apparatus for re 
claiming soda-ash, of a fire-box, a smoke 
stack, a horizontal evaporating-chamber hav 
ing one end opening into the fire-box and the 
other end opening into the smoke-stack, a 
supply-pipe to supply the liquor to the evapo 
rating-chamber through the opening between 
the fire-box and the chamber, whereby the 
liquor is superheated before it enters the 
chamber, and a receptacle for the thickened 
liquor at the opposite end of the chamber. 

2. In an apparatus for reclaiming Soda-ash, 
the combination of an evaporating-chamber 
having an opening for the heat, and liquor at 
one end, a fire-box or equivalent heat-Supply 
ing device opening into the evaporating-cham 
ber, and a liquor-supply pipe consisting of a 
coiled pipe arranged about the opening be 
tween the fire-box and evaporating-chamber, 
whereby the liquor is superheated before it is 
introduced in the evaporating-chamber. 

3. The combination of an evaporating-cyl 
inder having an opening for the heat and 
liquor at one end, a fire-box or equivalent 
heat-supplying device, and a liquor-supply 
pipe carried by said fire-box, consisting of a 
coil of pipe arranged about the outlet of said 
fire-box to the evaporating-cylinder, whereby 
the liquor is superheated before it is intro 
duced into the evaporating-cylinder. 

4. In an apparatus for reclaiming Soda-ash, 
the combination of an evaporating-chamber 
consisting of a series of shells or cylinders 
arranged one within the other, each shell or 
cylinder opening into the adjacent shell or 
cylinder at one end only, the outer shell or 
cylinder being open at one end to allow the 
liquor to flow therefrom, a receptacle for the 
thickened liquor adjacent to the said open 
end of the outer shell or cylinder, a fire-box 
opening into the inner shell or cylinder, and 
means to supply liquor to the inner shell or 
cylinder. 

5. A rotary evaporator consisting of an in 
ner cylinder open at one end to allow the 
liquor to flow therefrom and having an open 
ing at the other end to admit the liquor, an 
intermediate cylinder about said inner cylin 
der, projecting beyond it at one end and hav 
ing said projecting end closed and the other 
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end open, an outer cylinder about said in 
termediate cylinder, projecting beyond the 
open end thereof and having said projecting 
end closed adjacent to the open end of the 
intermediate cylinder, and a source of heat 
communicating with the interiors of all of the 
cylinders. 

6. In an apparatus for reclaiming soda-ash, 
the combination of a rotary evaporator con 
sisting of a series of shells or cylinders ar 
ranged one within the other, a source of heat 
communicating with the interiors of all of 
said shells, whereby the products of combus 
tion from said source of heat may pass through 
each of said shells, and a supply-pipe for sup 
plying the liquor to be treated into the inte 
rior of said evaporator, whereby the products 
of combustion come directly in contact with 
the liquor under treatment. 

7. In an apparatus for reclaiming soda-ash, 
the combination of a horizontal rotary evapo 
rator consisting of a number of shells or cyl 
inders arranged one within the other, each 
shellor cylinder communicating with the adja 
cent outer shell, whereby the liquor may pass 
from one to the other, a pipe to supply liquor 
to the inner shell, and a source of heat com 
municating with the interiors of all of said 
shells, whereby the products of combustion 
from said source of heat may pass into each 
of the shells and directly in contact with the 
liquor therein. 

8. In an apparatus for reclaiming soda-ash, 
the combination of a horizontal rotating 
evaporating-cylinder consisting of a series of 
concentric cylinders or shells within each 
other and projecting beyond each other atop 
posite ends, a supply-pipe to supply liquor to 
the inner of said shells or cylinders, and a 

source of heat communicating with the inte- 4o 
riors of all of said shells or cylinders, whereby 
the products of combustion from said Source 
of heat may pass thereinto. 

9. In an apparatus for reclaiming soda-ash, 
the combination of a horizontal rotating 
evaporating-cylinder consisting of a series 
of concentric cylinders or shells within each 
other projecting beyond each other at oppo 
site ends, provided with inwardly-extending 
flanges about said projecting ends, a Supply 
pipe to supply liquor to the inner of Said 
cylinders or shells, and a source of heat Com 
municating with the interiors of all of said 
shells or cylinders, whereby the products of 
combustion from said source of heat may paSS 
thereinto. 

10. In an apparatus for reclaiming soda-ash, 
the combination of a horizontal rotating 
evaporating-cylinder consisting of a series of 
concentric cylinders or shells within each 6o 
other projecting beyond each other at oppo 
site ends, provided with inwardly-extending 
flanges about said projecting ends, a number 
of longitudinally-extending ribs or flanges 
upon the inner surface of one or more of said 65 
cylinders or shells, a supply-pipe to supply 
liquor to the inner of said shells or cylinders, 
and means, substantially as described, to heat 
said shells or cylinders, consisting of a source 
of heat communicating with the interiors of 7o 
all of the shells or cylinders. 
In testimony of which invention I have 

hereunto set my hand. 
LEWIS D. ARMSTRONG. 

Witnesses: 
B. F. GEARY, 
II. S. MORGAN. 
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