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Specification of Letters Patent. - Patented Sept. 10,1918,

Application filed Janunary 19, 1917. Serial No. 143,396.

7o all whom ¢t may concern.:

Be it known that I, Eveexe D. Jerrer-
sox, a citizen of the United States, residing
at Boston, in the county of Suffolk and
State of Massachusetts, have invented cer-
tain new and useful Improvements in Boil-
ing-Machines; and I do hereby declare the
following to be a full, clear, and exact de-
seription of the invention, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same.

The present invention relates to boiling
machines and more particularly to machines
for boiling fibrous materials with alkaline

solutions to prepare them for paper making.

The fibrous materials such as. chopped
rags and the like which are used for paper
making, are inclosed in.a cage in a pressure-
tight tank, and repeatedly and successively
subjected to a boiling alkaline liquor and to
steam. The chemical reaction due to the
successive and repeated actions of the heat-
ed liquor and steam upon the materials
causes the materials to be softened and
whitened, and, it the case of colored ma-
terials, causes the color to Dbe discharged
more rapidly and completely than can be

acecomplished by machines now in use. The

treatment in the machine also saponifies any
oils present in the materials and eliminates

- foreign - materials such as the motes and
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hulls of cotton fiber. ' :

The invention also relatesto certain other
features’ and comprises the features and
combinations of parts hereinafter described
and particularly pointed out in the append-
ed claims. , : i

The machine of the present invention.is
disclosed but not claimed in my application
Serial No. 1939, filed January 13th, 1915, for

a method of treating fibrous. materials,

‘which issued June 20th, 1916, as. Letters

Patent No. 1,192.408.

The various features of the preferred
form of the invention are illustrated in the
accompanying drawings, in which Figure 1
is a view, partly in vertical section; of the
boiling machine; and Fig. 2 is a vertical
section of the boiling machine, taken on’ the
line 2—2 of Fig. 1. o

The machine 1llustrated in the drawings is
described as follows: The tank or vessel
101 is - an. air-tight horizontally disposed
cylindrical drum which is rotatably sup-
ported upon standards 102.  Within the ves-

-, sel 101 is a cage or hollow drum 103 which-is

rigidly secured in any convenient way to
the tank 101. The cage 108 is packed with
the materials to be treated. The cage 103 is
provided with a large number: of perfora-
tions 104 so that the liquor may freely pass
through the walls of the cage. Between the
tank 101 and the cage 103 are coils of steam
pipe 105 by means of which the liquor in
the drum is boiled. The cage 108 serves to
keep the materials out of direct contact with
the hot steam pipes so as not to scorch them.
The steam enters through a steam supply
pipe 106 and the condensed vapor runs off
through the drip pipe 107. The pipes 106,
107 are provided. with rotatable joints 108.
The treating liquor and rinsing water may
be run inte the tank through a pipe 109 and
run off through an overflow pipe 110. The
pipes 109, 110 are provided with rotatable
joints 111 so that the tank may be rotated.
The goods are packed in the cage 103 and
are removed therefrom through manholes
112, The pipe 109 or 110 is preferably con-
nected with a safety valve, not shown, which
prevents dangerous pressures in the tank
101. The steam which is admitted through
the supply pipe 106 is preferably throttled
by an automatic throttling valve, not shown,
which is controlled by the pressure in the
tank 101.

The treating -liquor and the rinsing
water coming into the tank through the pipe
connection 109 pass into a hollow perforated
pipe 118 which is centrally located in the
cage 103 so'that the goods may be. thor-
oughly treated and rinsed. A retaining
or baifle plate 130 is provided for the pur-
pose of carrying the goods around with the
drum when it is rotated.

The tank 101 is provided iwith a plu- .
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rality of air vents 120. Fach vent consists: -

of a valve to the handle of which. is con-
nected-a lever 121 which is turned to open
or close the valve. A stop 122 is arranged
in the path of the outer end of the levers 121
and another stop 128, indicated in dotted
Iines in Tig. 2, lies in the path of the inner

-ends of the levers.121. The tank is rotated

in the direction of the arrow in Fig. 2.
When a lever 121 ‘strikes the stop 122 it

opens its vent valve 120 and when a lever
121 strikes the stop 128 it closes its vent:
Consequently, the vents -are

valye 120.
opened at the top of the tank and are
closed at the bottom of the tank during the
rotation of the-tank.. This allows the air to
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enmp(\ {from the top of the tank, but pre-
veiits the Tiquor from cscaping through the
Vents,

Adier the goods are paclked in the cage
103 the manholes 112 are closed and the
tank is half flled with the alkaline liquor.
The tank is rotated and steam is let into
the steam coils 105, The steam pipes 105
bring the Lquor to a boil and the steam
uurwutol from the boiling alk aline hquor
idrives out the air. The stom 122 and 123
are, during this time, held 1 the paths of
the ends of the levers 121 so dw‘ to keep the

vent valves open at the top of the tank and
doued at the hottom. After the generated
steam has expelled the air from the taunk

[110 stop 122 1s fivst vemoved and then after
the veats nre all closed the stop 123 is re-
moved. The expulsion of the air from the
ardc Is buportant in that the goods are not
seorched or weakened by the oxidiz zing effect
of uir on L}h heated goods. While it is of
particulayr 1; ortance to expel the aiv
dlung the 1)1 ez of freating tho goods in
which the go \ds arve lifted out of the treat-
ng Lkluo‘l it 1s also important and de-
sitable to expel the air {vow the tank during
the process in which the goods ave treated
with boiling alkaline iqum_' and the goods
are not Iftﬂd out of the liquor. For ex-
ample, tlie usual process in which the goods
remain mnmersed in the liquor is 11111)10\'!\&
by providing the boiling keir or tank with
\'em,n which 1)'\314‘11 the air to escape so that
the goods dt e surface of the liquor ave
not cheniically affected by oxygen.

The tank 101 is s ow]y votated so that the
liguor has a good chance to drain out of
the goods whi ch ave lifted above the liquor
‘(,\ ol. The steam or alkali fume penetrates

the goods and. as above pointed out, assists
in the chemical reaction oi" rh:;cnaromo the
color and whitening the goods. This chemi-
cal rveaction is further accentuated by the
drying effect of the steam or alkali £ iume n
the area bme the hquor The steam is in
contact \\uh the heating coils 103 which are
above the Hquor level and these heating coils
serve to dry the steam.

It will be noted that in the _apparatus
shown, the steamn which is used for boiling
the hmm“ does nmot come into contact with
the liguor but is carvied through he ating
coils or a steamn jacket. In this wa *he
liguor Jevel in the tank is net incre ;Lsed, nor
is the liquov weakened, as is the case when
boiling 13 carried out by introducing the
steamn divectly into the hnk Momovel. in
the apparatus shown, the steam coils which
ave above the liquor level serve to superheat
the steam, a thing impossible when the
liquor is boiled by the direet introduction
of steam into it.

The successive and repeated immersions
of the goods in the boiling liquor with the

“foreign m“’tm'

1,278,155

stive wash-
the cage m

draining give an effe

It will be seen that
goods are held is spaced apart
tank. This space between the cage
tank serves as a depository for dirt,
¥ el precipitates from the chemical re-
nidissolved alkalis, and the like.
cage 18 rolated so slowly that this
ial is not stivred up mueh, and,
consequently, is not brought back into con-
tact with the goods after it has been once
depasited.  The boiling of the goods under
pressure, 1,119-'@101@, serves not onlv to bleach
them and dissolve foreign materials such as
silex, but also thoroughly washes the goods.

Heating the liquor bV means of the steam
jucket or steam coils it known to the trade
as heating by radiation ” as distinguished
from heating by introducing the s steam dli-
rectly ihto the liguor which is to be hoiled,
which is known in the trade as “direct”
’1(‘(! ‘110‘
preferred form of the invention having
becn described, what is claimed is:

. A Dboiling machine, having, in combina-
Mon, a rotatable twnk a foramlmt xl cage
supported within and rotatable with the
tank, and heating means distributed entirvely
avonnd the inner pcnph(“'x of the tank,

2. A boiling machine, having, in combiva-
tion, a rotatable tank, a foraminated cage
supported within and rvotatable with the
tank, heating tubes distributed around the
entire inner penphu'v of the tank, means
to supply to and exhaust a heating medium
{rom said tubes during the rotation of the
tank, and an inlet and outlet tube for the
taik by which the treating solution Dny be
cireulated through the tank during its con-
tinved rotation.

3. A boiling machine, having, in combina-
tion, a rvotatable tank, a rd(hatlng heater
secured within the tank, a series of air ex-
haust valves mounted in the tank, and means
for opening and closing the valves during
the rotation of the tank.

4. A Dboiling machine, having, in combina-
tion, a rotatable tank, a mdmtnm heater
secured within the mnh, means for main-
taining a surface of a treating solution at
approxim%tely the center of the tank, and
means located above the surface of the solu-
tion for opening and clo%mw the wvalves
whm eby the valves will ouly be opened while
they ave above the sarface of the solution.

5. A boiling machine, having, in combina-
tion, a rotatable tanl, a foraminated cage
supported within and rotatable with the
tank, and a series of heating tubes secured
to the tank betwveen the tank and the cage.

6. A boiling machine, having, in combina-
tion, a 1o‘mtab10 tank, a series of steam tihes
secured to the inner periphery of the tark,
a foraminated cage within the tubes for
holding materials “out of contact with the
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tubes, and means for supplying and exhaust-
in% steam from the tubes.

.- A boiling machine, having, in combina-
tion, a rotatable pressure-tight tank, a cage
secured within and rotatable with the tank,
a foraminated tube mounted approximately
in the axis of the cage, and connections with
the tube for supply treating solutions within
the cage while it continues to rotate.

8. A boiling machine, having, in combina-
tion, a rotatable pressure-tight tank, a fo-

8

raminated cage supported within and rota-
table with the tank, heating tubes distrib-
uted around the inner periphery of the
tank and located between the cage and
the tank, means for supplying the tubes with
steam, means for circulating a treating solu-
tion through the tank during its continued
rotation, exhaust valves mounted in the
tank, and means for opening and closing the
valves as the tank rotates.
EUGENE D. JEFFERSON.

Cepies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents.
Washiagton, D. C.”
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