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UNITED STATES PATENT OFFICE.

GEORGE H. MARSHALL, OF NEW YORK, N. ¥.

EVAPORATING APPARATUS FOR RECOVERING SODA-ASH,

1,835,097,

Application filed January 9, 1911, Serial No. 601,672 " Renewed December 20, 1911. Serial Wo. 667,033. .

To all whom it may concern

Be it known that I, Georur . Mansiare,
a_citizen of the United States, residing at
New York, in the county of New York and

‘State of New Yorl, have invenied certuin

new and useful Improvements in Evaporat-
ing Apparatus for Recovering Soda-Ash,
of which the following is a specification,
reference being had to the accompanying
drawings.

This invention relaies to improvements in
apparatus for retaining sods ash dust, the
object of the invention being to provide an
improved evaporator for concenttrating the
black Hquor or waste liquor occasioned in the
manufacture of wood pulp by the “soda” or
“sulfate processes™ for recovering the soda
from the said waste liguor, one object of the
invention being to etfect improvements in the
construction of the evaporating tank, and in
the arrangement of the rotary hafile clements
therein, another object of the invention be-
ing to provide improved means for feed-
ing the liquor to the evaporating tank so
as to maintain the same ot a constant lovel
during the evaporating process.

In the accompanying drawings—Figure 1
is a horizontal sectional view of an evapo-

‘rating apparatus or concentrating apparatus

constructed in accordance with my inven-
tion, the rotary baflle elements being shown
in plan together with means for operating
the same. Fig. 2 i3 a vertical longitudinal
sectional view of the same on a larger seale.
Fig. 8 is a partial transverse sectional view
of the same showing the improved feeding
construction for the evaporating tank. Thig
4 is a detail elevation of one of the rotary
bafiles.  Fig. 5 is u detail (ransverse sec-
tional view showing the outlet for the flow
of the concentrated liquor from the tank.

The tank 1 which is here shown as oft]

U\blong rectangular form is provided with
an arched cover 2. A flue 3. which leads
directly from the votary furnace employed
in the usual process of recovering soda ash
Is provided at one end of the tunk 1, at o
point above the level of the liquor therein,
and from the other end of the tank, a dis-
charge flue 4 extends upwardly . from the
arched cover. The tank is provided with
@ centeally disposed longitudinal vertical
partition & which terminates short of the
ends of the tank, and divides the latter into
two Ompartments/ 6, 7 which are parallel
with each other, :fnd communicate at their
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ends as shown in Fig. 1. A pair of longi-
tudinally disposed shafts 8 extend throogh
the compartments\6 of the tank and are
mounted in bearings at the ends of the

tank and each of these shafts is provided at

one end with spur gears 10 which are en-
gaged by u pinion 11 of a driving shaft 12,
the said driving shaft being here indicated

~as mounted in bearings 13, and provided

with a fast pulley 14 and a loose pulley 15
for a suitable driving belt. Hence the shafts
and the baflles whiclr they carry are rotated
simultaneously and in the same direction.
The rotary baffles ave civeular and each of
them iy made up of a number of segiental
metal plates, the baflles being here shown
as each composed of a pair of semi-cireular
segment plates 16, The said segment plates
ave provided at their ends and also at their
centers with radially disposed angle bars
17, 18 which are secured ]llwrcto by means
of rivets.  These angle Dars reinforce the
segment plates and make the same exceed-
ingly strong, and the end angle bars of the
respective segment plates ave disposed with
thelr outstanding webs in mutual contact
as shown in Figs. 4 and 6, and detachably
secured together by means of bolts 19, so
that the segment plates may be separated
from cach other to enable the baffles to be
readily removed from their shafts, and re-
placed by others when the bafles become
worn without the necessity of also remory-
ing the shafts or disturbing anv of the other
rotary baflles, each being removable from
its shafl independently of all of the others.
Tach baffle is provided at its center with
a hub 19 for eneagenient with the shaft.
Fach hub is a split hub comprising a pair of
semi-cireular sections which are respectively
secured to the respecti®® segment plates of

. the baflle by means of rivets 20, the said hub
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sections being provided with radial shoulders .

21 having openings through which bolts 22
extend, the said bolts concting with the said

100

radial shoulders of the hub sections, to de- -

tachably secure the hub sections together,
and on. the shaft, and hence  when it is
tesired br Decomes necessary to remove any
one of the bafllers from the shaft which
carries it, it iy only necessary to first remove
the Dolts which connects ity angle bars 17
together. and the bolts which conneet its
hub sections together as will be understood.
It will also be undarstood that the rotary
Laflles .ave entively d'sconnected from one
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‘thereof to the other, and in opposite direc--
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ancther so :

of them has no effse

and hence the ha
in good condition,
substituted st minimom

ort time when any of the paxt

Hach of the battles
1s provided with wings 22 which are dis-
posed at a slight angle with reference to the
p!

ane of the baflles; the wings of each baffle
fing &ll in the sane direction, and the
eng integral with the segment plates
affles, and struck up therefrom, by
king cuts 24 in the scgment plates
hatfles which cuts extend around three
: the wings, the inner ends of the
ing united as at 25 to the segment

plates.

As shown in
tary baflles in
evaporating tank are reversed with respect
to the wings of the buifles in the compart-

Fig. 1, the wings of the ro-
the compartment 7 of the

raent 6. dence the wings of the baffles in
the two compartments of the tank, owing
to their slightly oblique relation to the baf-
fles which carry them, and to the fact that
they are on opposite sides of the baffles in
the respective compartments, and the fur-
ther fact that all of the said baffles rotate
in the same direction, serve to set up, a slow
current in the evaporaiing tank so as fo
cause the liquor therein to flow from end to
end of the tank from one compartment

tions in the said compartments as indicated
by the feathered arrows in Fig. 1, the direc-
tion of rotation of the baffles being indi-
cated by the unfeathered arrows. The open-
ings in the bafiles formed by striking up
the wings therefrom, and the furning of the
wings out of the plane of the baffles, permit
the passage of gases through the baffles and
through the space in the evaporating appa-
ratus above the level of the liguor therein.
At one end of the tank on one side of the
same, is o feed weir 26 which has a longi-
tudinally dispesed vertical partition 27
forming a compartment 28 between the
outer side of the said partition, and the
ouwwer side of the said feed weir. The sup-
ply tank 29 which is charged with the thin
black liquor or waste liguor, occasioned in
the manufacture of wood pulp by the soda
or sulfate processes, is supplied to th
evaporating tank by a suitable pump indi-
sated at 30 which is connected to the supply
tanlc as ag 81, and the feed pipe 32 of which
is connected to the bottom of the feed weir
26 at a point on the inner side of the par-
tition 27, o : 1 or overflow pipe 33 lead-
ing from the pump of the compartment 28
of the feed or stupply weir, back to the sup-
ply tank.

An outlet box 34 is at 2 suitable point on
the side of the tuniz opposite that provided

the or supply weir, the opening
1 sai et box being atb the required
el of the liguor in the tank, and an oui-

leading from the pump of the
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e the operation of my improved evapo-
rating apparatus, the rotary bafes being
in motion, and the punp 30 being at work,
the said pump maintains a constant lavel

P

of the black liquer in the evaporating tank, |

and shounld the level of the liquor rise 1t will
pass directly over the partition 26 in the
feed or supply weir, and from thence back
to the supply tank 29, through the overflow
pipe 33. Hence the overflow liquor occa-
sioned by an excessive supply of liquor to
the tank, should any such occur, will imme-
diately return to the supply tank, back

from the feeding point, and only the thick

liquor containing the soda recovered by the
baflles during the evaporating process will

escape from the evaporating tank at the out-
let 35. ] '

The gases from the rotary furnace of the
plant of which my improved evaporator
forras a part, pass from the flue 3 longitudi-
nally through the upper portion of the evap-
orating tank, past the bafiles and escape
finally up through the flue 4. These gases

strike against the baffles and pass in tortn--

ous paths through the openings therein.
Owing to the fact that the baffles are slowly
resolved within the tank, they are alter-
nately imersed in the liquor therein, and
then presented in the paths of the soda ash
dust, which is carried along by the gases.
This dust is caused to adhere to the wet,
upper expesed portions of the baffles, and
ig then dipped by the rotation of the bafiles
into the liquor 1n the tank, and caused to
dissolve therein so that the water content
of the lignor is subjected to an evaporating
process and carried off with the heated gases
through the flue 4, while the soda ash con-

tent of the gases is arvested from passage

with the gases and is added to the liguor in
the tank as will be understood.
I claim
1. In apparatus of the class described, an
evaporating tank provided with feeding
means for supplying liquor for svaporation
to the tunk and also provided with an over-
let at the said feeding means, a fue
ing the upper side of the tank, and a
series of rotary baffles in the tank extending
from near the hottom thereof to a point
above the water line and in the flue.
2. In ¢raporating apparvatus of the class
deseribed, » tank having s feed weir and

provided with o partition wall and form-
ng a compartment outside of the said par-
tition wali, means to supply Hguor to the
tank through the said weir at u point on
the inner side of the partition, and mesns
leading from the compartment on the outer
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side of the partition Lo carry off overflow !

Hiquor from over the partition, a flue ex-
tending over and forming the upper side
of the tank and a series of rotary baffles dis-
posed in the tank and extending up into the
flue.

3. Inapparatus of the class described, in
combination with an evaporating tank hav-
ing a flue forming its upper side, a fed weir
communicating with the tank and having a

partition wall and an overfiow compartment
on the outer side of said partition wall, a
sipply tank, a pump connected to the said
supply tank to force liquor therefrom to |
the evaporating tank and (:omnmnicnting(
with the Jatter at a point on the inner side |
of the purtition, and a return: pipe leading ’
from the said overflow compartment back

to the supply pipe, and baflles mounted for |

8

rotation in the tank
the flue.

4. In apparatus of the class deseribed, an
evaporating tank having a flue forming the
upper portion thercof, means io supply
liguor to and maintain the circulation of
such liquor in the tank, a shaft disposed
longitudinally of the tank and having its
bearings therein and rotary baflles on the
said shaft, each bafile comprising a plate
having wings disposed at an incline to the
plane ot the baflle, openings in the bafllle, in
the plane thereof and covered by said wings.

In testimony whereof I hereunto affix my
signature in the presence of two witnesses,

GIEO. H. MARSHALL.
Witnesses : -

Tros. R. H.

Mureny,
J. T. Cuase.
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