1,864,220

June 21, 1932.

H. T. RUFF
PAPER MANUFACTURE

Filed April 14, 1930

o (0 D we [ [ [ o9,  eo[ ] T oo, 7
S  — EX — (3L x_ﬂ [— ey X R L
mpﬁ\%mh#n‘mﬁ 48 N.w/\ﬁ e+ I LS le 2 ,_lrlﬂl
o I i G x L Pl od) |t
%wmwm i bwm %m ) m £9 H L £9 o
99 “ “ 29 “ ! 29 ] m 99 . o
I 1 0|
1 | 1 i
ot>-~ L_\m 3?5”,“ o -~ or—;
—+ 1! 1 _““ 1 1 N
£/ _ m 44 : 1/ m .“ Py M
L { L J
Se 9, i = r9 ~79
mv\.nm.w\: \ 8o ot 2] T\ Bheo ot 2 T £9 o

Y \pos

x} \oyor
!




Patented June 21, 1932

UNITED STATES

1,864220

PATENT OFFICE

HAROLD T. RUFF, OF CHILLICOTHE, Omd, ASSIGNOR TO THE MEAD RESEARCH
ENGINEERING COMPANY, OF DAYTON, OHIO, A CORPORATION OF OHIO

PAPER MANUFACTURE

- Application filed April 14, 1980. Serial No. 444,078,

This invention relates to the manufacture
of paper, and particularly to the treatment
of fibrous material in the production of pulp.

One of the principal objects of the inven-

5 tion is to provide a method for effectively and
economically treating fibrous material with

- a halogenating agent in the manufacture of
ulp. '

P Agloth.er object of this invention is to pro-
10 vide a method of chlorinating fibrous ma-
terial at high consistency with a gaseous
chlorinating agent, which permits of con-
trolled and effective treatment, with high
economy in the use of the chlorinating agent.

Still another object of the invention is to
provide apparatus for carrying out the above
method, which apparatus is simple in con-
struction, highly effective in operation, pro-
viding accurate control with a uniform pro-
20 duction of treated fibrous material, while in-

suring against the escape of objectionable

fumes. : : »

Other objects and advantages of the inven-
tion will be apparent from the following

25 description when taken in.connection with
the accompanying .drawing and appended
claims. :

In the drawing, the single figure is a dia-
erammatic elevational view, partly in sec-
tion, of apparatus’ constructed for carrying
out the method of this invention.

The invention is appli¢able to the chlorin-
ating treatment of fibrgus materials gen-
erally, such ‘as wood; straw; fibrous grasses
and analogous materig 1-the manufacture
of pulp or analogous materials: If'is suit-
able for the treatrivent. of: highly lignified
fibrous material, and:

15

30

35

40 in the disintegration of undefibered
material. For example, fibrot
which has been given a preliminar

plete or partial digestion or steeping

45 constituents, can then be subjected :tothe

treatment of this invention to effect V‘;E_,l'lrt}her y
pulping and removal of such.non-fibrous:con-

stituents. The invention'is-also. applicable
generally for bleaching pulp or fibrous ma-

&0 terial, or for any pulping or bleaching

1 be employed not.
only for bleaching, but also-as a. pulping step
brous;
terial’ = The
. adapted for the treatment of fibrous material
y.as. Wwith a gaseous halogenating agent, such as
to incompletely remove non-fibrous bonding "

process involving gas chlorination as a step
thereof. o
Referring to the drawing, in which a pre-
ferred embodiment of the invention is illus-
trated, a plurality of chlorinating chambers g
are mounted in alignment, four chambers
being shown at 10, 11, 12 and 13 respectively.
Each chamber comprises a shell constructed
of acid proof material such as tile, the size
of the shell depending upon the desired ¢o
capacity of the particular plant and the
number of chambers used. The shell is pro-
vided with an opening 11’ in the upper por-
tion thereof closed by a removable cover 12’.
Preferably the cover 12 is water sealed, such 65
as by providing flanges 18’ and 14’ on the
top of the chamber to form an annular basin
for containing a sealing liquid within which
the cover 12’ dips. Fibrous stock to be
treated is supplied from a bin or storage
tank 14 through the.chute 15 to a conveyor

16, shown as an open trough -17 having

mounted therein a longitudinal shaft 18
driven by a pulley or gear 19 from any suit-
able source of power, the shaft carrying a y,
helical screw 20 for progressively feeding the
fibrous material along the trough. The com-
mon conveyor 16 is arranged above the chlo-
rinating chambers 10-—13 in alignment there-
with, and is provided at spaced points with g
a plurality of downwardly depending chutes
21—24 adapted to introduce the fibrous ma-.
terial into the several chambers 10-—13 when
the respective covers 12’ are removed. Each
chute communicates with trough 17 by an g;
opening 25 in the bottom wall thereof, this
opening being controlled by a suitable slide
valve 26. so that the fibrous material may be -
selectively fed to each of the chambers by
proper manipulation of the valves 26. -

. - . . 90
present invention is particularly

chlorine gas. For the-most effective opera-
tion, the fibrous material is preferably sup=-9s-

“plied at a high consistency such as to be read-

ily permeable to gas. For example, fibrous
material, or pulp stock, at a consistency in
excess-of 15% gives very satisfactory results.
This material is readily handled by the screw 100
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conveyor illustrated, and is selectively sup-
glied to any one of the chambers during the

lling operation. A common chlorine gas
main 30 Flaving a control valve 31 communi-
cates with each of the chambers by pipe con-
nections 82—385 having respective control
valves 36—39. "Each chlorine gas introduc-
tion pipe may open adjacent the lower end
of its respective chlorinating chamber, or as
shown may extend upwardly within the cen-
tral portion of the chambeér as indicated at
40, tEe pipe being perforated throughout its
length within the chamber to secure a uni-

form distribution of the chlorinating agent

through the fibrous material therein.

Gas offtakes 42—45 having respective con-
trol valves 46—49 communicate with a com-
mon suction main 50 leading to a suitable
source of suction such as a suction pump 51.
Each of the gas offtakes preferably commu-
nicates with the upper portion of its respec-
tive chlorinating chamber, so that the intro-
duction of chlorine gas into the fibrous ma-
terial may be assisted by connecting the re-

5 spective offtake at the upper portion of the

chamber to the suction pump 51, whereby the
air within the chamber is exhausted and the
chlorine gas uniformly introduced in a ris-
ing column within the chamber.

The respective chlorinating chambers are
also provided with pipe connections 52—55
having respective control valves 56—59 com-
municating with the lower portions of each
of the chlorinating chambers and connecting
to a common by-pass main 60. -Fach cham-
ber is also provided, preferably adjacent the
upper end thereof, with a pipe 62 controlled
by a suitable valve 63 which opens to atmos-
phere or communicates with a suitable source
of inert fluid, such as a gas or vapor which
does not objectionably react with the chlorin-
ated material or pulp. Adjacent the lower
end thereof, each chamber is provided with a
pipe 65 controlled by a valve 66 communicat-
ing with a source of water or other suitable
slushing liquid under pressure.

In operation, assuming the chamber 10 is to
be supplied with fibrous material, the cover
127 is removed and the valve 26 opened, so
that the operation of the screw conveyor 16
serves to feed fibrous material through chute
21 into the chamber 10 until it is substan-
tially filled. The cover 12’ is then replaced,
valve 26 closed, and then the cover 12 of
another chamber such as chamber 11 is re-
moved and the valve of chute 22 opened so
that fibrous material may then be supplied
to this chamber while the chlorinating oper-
ation proceeds in chamber 10. This is ac-
complished by opening valves 81, 36 and 46,
so that the chamber 10 is connected to the
suction pump ‘and to the chlorine gas main,
the chlorine gas thus being drawn into the
chamber through ‘the perforated distribution
pipe 40 until the level of the gas appears
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above the fibrous material within the chamber,
as can be determined by a suitable sight glass
or gage. It is not essential that the chamber
be connected to the suction pump during the

introduction of the chlorine gas or other

chlorinating agent, but this is preferred in
order to minimize the danger of gas leakage.
The fact that the chlorine is drawn into the
chamber under subatmospheric pressure in-
sures against escape of gas from the chamber
with resultant contamination of the surround-
ing atmosphere.. When the chamber is prop-
erly filled or supplied with chlorinating gas,
the valves 36 and 46 are then closed, and the
chamber 10 allowed to stand for a suitable
time, such as about 20 minutes, to permit the
chlorinating action to proceed to substantial
completion. Sufficient chlorine gas is sup-
plied to the chamber to insure the substan-
tially complete chlorination of the fibrous
material therein. o

In the meantime, chamber 11 has been
filled with fibrous material and the cover of
this chamber replaced, chamber 12 then being
supplied and filled with the fibrous material,
so that substantially continuous operation of
the screw conveyor and the continuous and
uniform feeding of the fibrous material from
the common conveyor to one of the chambers
is secured. Valves 56, 57 and 47 are then
opened, so that chamber 11 is connected with
suction main 50 by the offtake 43, and the
lower portions of chambers 10 and 11 are con-
nected with each other through the by-pass
main 60. At this time, valve 63 is also
opened so that an inert fluid such as air is
drawn into the upper portion of chamber 10
through the pipe connection 62, or this may
be permitted by loosening the cover 12’ and
permitting air to pass in around the loosened
cover. The suction pump 51 then draws this
air down through the fibrous material within

the chamber 10, serving to drive out excess-

chlorine gas remaining in the material, the
mixed -air and excess chlorine gas passing
through the by-pass main 60 into the lower
portion of the chamber 11. This mixed gas
is then drawn up through the fresh untreated
fibrous material within' chamber 11, so
that the chlorine gas contained in this gaseons
mixture is absorbed by and reacts with the
fibrous material therein.

As the reaction of the fibrous material with
chlorine gas is very rapid, substantially all
of the chlorine in this gaseous mixture is
immediately absorbed by and used in reaction
with the fibrous material. Thus the excess
chlorine gas is effectively removed from the
treated fibrous material in chamber 10, and
economy is secured by the use of this gas in
treating additional fibrous material in cham-
ber 11. The remaining air and other fluid
passes through the offtake 43 to the suction
main 50 and is discharged to atmosphere or
suitable main. This washing of the treated
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fibrous material in chamber 10 is continued
until substantially all the excess chlorinating
agent is removed therefrom. The valves 63,
56 and 57 are then closed, and the valve 87 is
opened, so that additional chlorine gas is sup-
plied from main 30 to the distribution pipe
40 of chamber 11 until this chamber is sup-
plied with the desired quantity of chlorine
gas for the completion of the chlorinating ac-
tion therein.

Valve 66 is opened in the meantime to per-
mit water or other slushing liquid to be in-
troduced into the lower portion of chamber
10 to dilute the treated stock thercin and to
slush it out throueh a discharge opening 70
controlled by a suitable valve 71 in the base

of the chamber. Preferably the discharge 70

is also water sealed during operation, which
may be conveniently accomplished by the
provision of a small water pipe 71’ for intro-
ducing a small amount of water above the
valve 71 prior to the chlorinating operation.
The fibrous material of high consistency
within the chamber 10 moves downwardl
therein by gravity as material at the bottom
is slushed out from the chamber. This di-
luted “stock discharges through a suitable
chute 72 into an inclined trough 72 which ex-
tends longitudinally beneath the several
chlorinating chambers. The discharge open-
ings 70 of these several chambers, which are
coutrolled by valve 71 in the manner of
chamber 10, also feed through suitable chutes
72 into the trough 78, so that a common dis-
charge conveyor or trough receives the

treated material discharged from the several-

chambers and leads this material to a suitable
stock chest (not shown).

During the emptying of the chamber 10,
the chlorination of the fibrous material in
chamber 11 proceeds to completion, while
chamber 12 is filled with fibrous material or
stock to be treated. The valves 37 and 47
having been closed when sufficient chlorine
has been introduced into chamber 11, then
at the completion of the chlorinating action
therein, the valves 57, 58 and 48 are opened
and also valve 63 of chamber 11. so that air
is drawn into and through the fibrous ma-
terial within chamber 11 to wash out the ex-
cess chlorine gas from the fibrous material
therein, the mixed air and chlorine gas pass-
ing through the by-pass main 60 into the
lower portion of chamber 12 in the manner
previously described for chambers 10 and 11.
During this time. chamber 18 is being filled
with fresh fibrous material, while the empty-
ing operation of chamber 10 is being com-

‘pleted. This operation is then repeated for
chambers 12 and 18, so that the excess chlo-.

rine gas washed out of the fibrous material
in chamber 12 is absorbed by and reacts with
the fibrous material in chamber 13; and then
in the next stage of operations chambers 10
and 13 are connected by the by-pass main 60

- 3

so that the excess chlorine gag"'washed out -

of the fibrous material in chamber 18 is passed
through the by-pass main and into chamber
10 which has been again filled with fibrous
material to be treated. This eycle of opera-
tions is then repeated in the order stated.

70 .

While a smaller or larger number of chlo- -

rinating chambers can of course be used, pref-
erably at least four such chambers are con-
nected in a unit as shown, so that two of the
chambers may be connected through the by-
pass main for washing action. of the chlo-
rinating material in one chamber and the ab-
sorbing of the excess chlorine gas driven off
of that material by the additional fibrous
material in the other chamber, the third
chamber at this time being emptied of treated
fibrous material, and the fourth chamber be-
ing filled. A substantially continuous sup-
ply of the fibrous material to one of the
chambers is thus permitted by the common
feeding conveyor 16, and a uniform discharge
of treated fibrous material from one of the

vy chambers is received during operation by the

trough 73 and supplied to a stock chest for
further treatment. Other suitable gaseous
halogenating or chlorinating agents can be
used in accordance with this invention, such
as gaseous bromine, or chlorine gas mixed
with other gases. For example. a mixture of
chlorine and air may be used to give a less
active chlorinating reaction.

This invention thus provides a convenient
means of treating shredded or cooked ligni-
fied fibrous material, or pulped material,
with a gaseous halogenating agent to effect
further pulping, or bleaching, or both pulp-
ing and bleaching. The use of a non-halo-
genating agent such as air in order to dis-
place the excess gaseous halogenating agent
such as gaseous chlorine. is found an effective
means of washing the pulp without the neces-
sity of liquid washing. or the employment of
apparatus other than the chlorinating cham-
ber which can be satisfactorily lined or made
of acid-proof material to resist corrosion.

Such air washing very efficiently removes ex- .

cess chlorinating agent, leaving at most only
a very small guantity which is absorbed bv
the pulp in a short reaction time. Any small
residual auantity of free chlorine left in the
puln can be neutralized bv the addition of a
small amount of some suitable anti-chlor in
the well known manner. In this manner, it
is possible to insure that no free chlorine re-

“mains in the pulp admixed with the reaction

products: of the chlorination, which reaction
products:contain a large percentace of hy-
drochloric acid. Such mixture of reaction

products with free chlorine produces a very *

corrosive material, which is difficult to han-
dle except in apparatus constructed of or
lined with porcelain or acid resisting tile.
By the present method and apparatus any

objectionable free chlorine is effectively elim- :-

75

0

100

105

il¢

-

-

.



10

15

20

25

30

35

40

45

50

55

80

63

4

inated from the pulp and reaction products
prior to removal from the chlorination cham-
ber, thus rendering the subsequent treatment
free from corresion difficulties. - The pre-
liminary treatment of lignified fibrous ma-
terial with chlorine gas substantially diluted
with air has the advantage of providing
for control of the chlorination reaction,
avoiding objectionable local overheating with
consequent injury of the cellulose- fibers.
After the preliminary incomplete chlorina-
tion in this manner. the fibrous material can
then be treated with more eoncentrated or
substantially pure chlorine gas without ob-
jectionable results, providing for the com-
pletion of the chlorinating reaction in an
cffective manner. The process provides for
the use of an excess of chlorine for the final
chlorinating step. and at the same time pro-
vides for economical utilization of this ex-
cess of the chlorinating agent without neces-
sitating an elaborate recovery system.

While the method herein described, and
the form of apparatus for carrying this
method into effect, constitute preferred em-
bodiments of the invention, it is to be under-
stood that the invention is not limited to this
precise method and form of apparatus. and
that changes may be made in either without
departing from the scope of the invention
which is defined in the appended claims.

What is claimed is:

1. In the manufacture of pulp, the method
which comprises subjecting fibrous material
to treatment with a halogen, then passing a
fluid through the treated fibrous material to
drive out excess halogen, and passing the
mixed fluid and halogen discharging from
said fibrous material through additional
fibrous material to thereby use the excess hal-
ogen in treating the additional fibrous ma-
terial. :

2. In the manufacture of pulp, the method
which comprises subjecting fibrous material
to treatment with a gaseous halogen. then
passing a fluid through the treated fibrous
material to drive out-excess halogen, passing
the mixed fluid and halogen discharging
from said fibrous material through addition-
al fibrous material to thereby use the excess

halogen in treating the additional fibrous

material, continuing the passing of the flnid
until the first mentioned fibrous material is
substantially free of excess halogen, then re-
moving the treated first mentioned material,
and subjecting the additional fibrous ma-
terial to further treatment with a gaseous
halogen. :

3. In the manufacture of pulp, the method
which comprises subjecting fibrous material
tn treatment with a gaseous halogen, then
passing a fluid through the treated fibrous
material to drive out excess halogen, passing
the mixed fluid and halogen discharging
from said fibrous material through addi-

1,864,220

tional fibrous material to-thereby use the ex-

“cess halogen in treating the additional fibrous

material, continuing the passing of the fluid
until the first mentioned fibrous material is
substantially free of excess halogen, then in-
troducing a liquid into the first mentioned
fibrous material to dilute this material and
to slush it out of the treating zone, and sub-
jecting the additional fibrous material to fur-
ther treatment with a gaseous halogen.

4. In the manufacture of pulp, the method
which comprises subjecting fibrous material
at a high consistency such as to be readily per-
meable to gas to treatment with chlorine gas,
then passing air through the treated fibrous
material to drive out excess chlorine gas
therefrom. and passing the mixed air and
excess chlorine gas discharged from the
treated fibrous material through additional
fibrous material to thereby use the excess
chlorine gas in the treatment of the addi-
tional fibrous material.

5. In the manufacture of pulp, the method
which comprises subjecting fibrous material
at a high consistency such as to be readily
permeable to gas to treatment with chlorine
gas, then passing air through the treated
fibrous material to drive out excess chlorine
gas therefrom, and passing the mixed air and
excess chlorine gas discharged from the
treated fibrous material through additional
fibrous material to thereby use the excss
chlorine gas in the treatment of the additional
fibrous material, continning the passing of
the air unti! the first mentioned fibrous ma-

_terial is substantiallv free of excess chlorine

gas. then removing the first mentioned treat-
ed material, and subjecting the additional
fibrous material to further treatment with
chlorine gas.

6. Apparatus of the character described
adapted for the treatment of fibrous material
in the manufacture of pulp, comprising a
plurality of chambers, means for supplying
fibrous material thereto, means for supplving
a halogenating agent to one of said chambers.
means for supplying a waching fluid to said
chamber to drive off excess halogenating agent
from the fibrous material therein, an offtake
for the mixed washing fluid and excess halog-
enating agent driven off from said chamber,
and a connection communicating with said
offtake for introducing said mixed washing
fluid and said halogenating agent into a.sec-
ond chamber into contact with fibrous ma-
terial therein. '

7. Apparatus of the character described
adapted for the treatment of fibrous material
in the manufacture of pulp, comprising a
plurality of chambers, means for supplying
fibrous material thereto, means for supplying
a gaseous halogenating agent to one of said
chambers, means for supplying a washing
fluid to said chamber to drive off excess halog-
enating agent from the fibrous material
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therein, an offtake for the mixed washing
fluid and excess halogenating agent driven
off from said chamber, 8 connection communi-
cating with said offtake for introducing said
mixed washing fluid and said halogenating
agent into a second chamber into contact with
ﬁ%rous material therein, means for the re-
moval of treated fibrous material from said
first mentioned chamber, and means for sup-
plying additional gaseous halogenating agent
to said second chamber. - ‘

8. Apparatus of the character described
adapted for the treatment of fibrous mate-
rial in the manufacture of pulp, comprising
a plurality of chambers, means for supplying
fibrous material thereto, means for introdue-
ing a halogenating agent to one of said cham-
bers, means for supplying an inert gas to said
chamber to drive off excess halogenating
agent from the fibrous material therein, an
offtake for the mixed inert gas and excess
halogenating agent driven off from said
chamber, a connection communicating with
said offtake for introducing said mixed inert
gas and excess halogenating agent into a sec-
ond chamber into contact with fibrous mate-
rial therein, means for introducing a liquid
into said first mentioned chamber to slush
out treated material therefrom, and means
for supplying additional halogenating agent
to said second chamber. ’

9. Apparatus of the character described
adapted for the treatment of fibrous material
in the manufacture of pulp, comprising a
plurality of chambers, means for introducing
fibrous material into each of said chambers,
valve controlled inlets for the introduction of
chlorine gas into each of said chambers, valve
controlled offtakes for each of said chambers,
suction means connected to said offtakes,
means for introducing air into one of said
chambers, and a connection between said first
chamber and a second chamber, whereby said

“suction means is adapted to draw air into said

first chamber and through the treated fibrous
material therein to wash out excess chlorine
gas from said fibrous material, the mixed air
and excess chlorine gas then being drawn
through said connection into said second
chamber and into contact with fibrous mate-
rial therein, the remaining fluid passing
through the offtake of said second chamber to
said suction means. -
10. Apparatus of the character described
adapted for the treatment of fibrous material
in the manufacture of pulp, comprising a
plurality of chambers, means for introducing
fibrous material into each of said chambers,
valve controlled inlets for the introduction
of chlorine gas into each of said chambers,
valve controlled offtakes communicating
with the upper portions of each of said
chambers, suttion means connected to said

.offtakes, means for introducing air adjacent

the upper portion of one of said chambers,

5

and a connection between the lower portion

of said one chamber and the lower portion of -

a second chamber, whereby said -suction
means is adapted to draw air into said first
chamber and through the treated fibrous ma-
terial therein to wash out excess chlorine gas
from said fibrous material, the mixed air and
excess chlorine gas then being drawn through
said connection into said second chamber and
into contact with fibrous material therein, the
remaining fluid passing through the offtake
of said second chamber to said suction means.

11. Apparatus of the character described
adapted for the treatment of fibrous material
in the manufacture of pulp, comprising a
plurality of chambers, a common supplying
means for fibrous material, means for selec-
tively controlling the feeding of fibrous ma-
terial from said common supplying means to

each of said chambers; a common main for

halogenating agent, and means for selective-

ly controlling the supplying of halogenating

%gent from said main to each of said cham-
ers.

12. Apparatus of the character described
adapted for the treatment of fibrous material
in the manufacture of pulp, comprising a
plurality of chambers, means for supplying
tibrous material to each of said chamgers, a
common chlorine gas main, means for selec-
tively controlling the supplying of chlorine
gas from said main to each of said chani-
bers, a common suction main, a suction means
therein, and means for selectively control-
ling communication of each of said chambers
with said common suction main.

13. Apparatus of the character described
adapted for the treatment of fibrous material
in the manufacture of .pulp, comprising a
plurality of chambers, means for supplying
fibrous material to each of said chambers, a
common chlorine gas main, means for selec-
tively controlling the supplying of chlorine

gas from said main to each of said chambers,

a common suction main, a suction means
therein, means for selectively controlling
communication of each of said chambers with
said common suction main, means for selec-
tively introducing air into each of said cham-
bers, and means for the passage of gaseous
products from one of said chambers to an-
other. : ‘

14. Apparatus of the character described
adapted for the treatment of fibrous material
in the manufacture of pulp, comprising a
plurality of chambers, means for supplying
fibrous material to each of said chambers, a
common chlorine gas main, means for selec-
tively controlling the supplying of chlorine
gas from said main to each of said chambers,
a common suction main, a suction means
therein, means for selectively controlling
communication of each of said chambers with
said common suction main, means for selec-
tively introducing air into each of said cham-
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bers, a common by-pass main, and valve con-
trolled connections between each of said -
chambers and said by-pass main. »

15. Apparatus of the character described
adapted for the treatinent of fibrous material
in the manufacture of pulp, comprising a
plurality of chambers, & common supplying
means for fibrous material, means for selec-
tively controlling the feeding of fibrous mate-
rial from said common supplying means to
each of said chambers, a common chlorine

,gas main, means for selectively controlling-

the supplying of chlorine gas from said main .
to each of said chambers, a common suction
main, a suction means therein, means for se-
lectively controlling communication of each
of said chambers with said common suction
main, means for selectively introducing air
into each of said chambers, a common by-
pass main, valve controlled connections: be-
tween each of said chambers and said bg-p_ass
main, and means for removing treated fibrous
material from each of said chambers.

16. Apparatus of the character described
adapted for the treatment of fibrous material
in the manufacture of pulp, comprising at
least four chambers, means for supplying
fibrous material to each of said chambers,
means for selectively supplying gaseous
chlorine to said chambers, means for selec-
tively introduicing air into said chambers,
means for passing gaseous products from one
of said chambers to another, and means for
removing treated fibrous material from each
of said chambers, the arrangement bei
such that two of said chambers are adapte
to be placed in communication so that air
and excess chlorine gas may be passed from
the treated fibrous material in one chamber
into the untreated fibrous material in another

" the

“treating the said te
-excess of more concentrated chlorine gas to

1,864,380

with a chlorine gas admixed with a substan-

tial proportion of air as a diluent, and subse-
quently treating the fibrous material with a
substantially more concentrated chlorine gas.
20. In the manufacture of pulp, the method
which comprises treating Ebrous material
with an excess of a gaseous halogenating
agent, so that at the completion of the halog-
enating reaction a substantial amount of
the éaseous halogenating agent remains in
brous .material, removing such excess

70

5

halogenating agent in gaseous form from the

fibrous material, and passing removed gase-
ous halogenating agent into reaction contact
with additional fibrous material. . - ~._
" 21, Inthe manufacture of pulp, the meth.
which comprises first treating fibrous mate-
rial with chlorine gas diluted with air, then
brous material with an

complete the chlorinating reaction, remov-

ing the excess chlorine in gaseous form from -

the chlorinated fibrous material, and passing
form into ‘contact with additional fibrous
material. - :

In testimony whereof I hereto affix my sig-

nature. : -
: HAROLD T. RUFF.

chamber, while a third chamber is being sup- )

plied with fibrous material, and a fourth
chamber is being emptied of treated fibrous
material.

17, Inthe manufacture of

Eulp, the method
which comprises treating

brous material

- with a gaseous halogenating agent admixed

50

55
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with a substantial proportion of a non-halog-
enating gaseous diluent, and subsequently
treating the fibrous material with a more con-
centrated gaseous halogenating agent. - :
18. In the manufacture of Eulp, the method
which comprises treating fibrous material
with a gaseous halogenating agent admixed
with a substantial proportion-of a non-halog-
enating gaseous diluent, the quantity of

gaseous halogenating agent used in this freat- -

ment being insufficient to effect - complete
halogenation of the fibrous material, and sub-
sequently completing the halogenating of the
fibrous material by treatment with an excess
of a more concentrated gaseous halogenating
agent.

19. In the manufacture of pulp, the method

‘which comprises treating fibrous material
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-the removed excess of chlorine in gaseous -
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