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To all whon’b Lt may Concert:

Be it known that I, JOSEPH J ORDAN a Cclbi-
zen of the United Smtes, and a remdent of
Bridgeport, Montgomery county, Pennsylva-
nia, have invented certain new and useful

Improvements in Apparatus for Bleaching.

Paper Pulp, of which the following is a de

~scription, reference being had to the annexed
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drawings, making part heleof
My 1IlV€:Ilt1011 relates to the blea(,hmn* of

paper-pulp preparatory toconver tm othesame

into paper.
The nature of my invention will appear
from the following description and claims.

‘In the dla,wmﬂ'q Figure 1 1s a longitudinal -

sectional view, pm tly in elevation, of my ap-
paratus; Fig. 2, a detached plan view repre-
senting a pulp en gine, sufficient of it being
shown to indicate its character; Fig. 3, a de—
tached broken perspective view of a swivel
tube or pipe to carry off the contents of a
mixing-tub; Iig. 4, abroken longitudinal sec-
tlonal view of the perforated pipe for dis-

‘charging the bleaching-liquor and steam into

the lower part of the pulp- -engine tank.

A, B, C,and A’ are open mixing tanks or :

reservoirs. D X F are stirrersor amtators in
three of said tanks set on upright shafts D/,
E’, and I/, which latter are operated by bev-
eied COZ- ‘wheels D', D”’, and D", and pulleys
DY, D”‘-ﬁ'I and DVIL, 1 have not shown the sup-
D01ts forthese cog-wheelsand pulleys because
they

sisting of stanchions, hangers, steady-bear-
lllﬂ’S &C

E is an ordinary water-pipe provided with
nozzles and cocks E/, E”, E””/, and E!, one
nozzle over each 1eserv011 S0 as to d1sehartre
into it.

I is a steam-pipe plowded with branches
B’ B’ F'’, and valves G G G, as shown.
These branch pipes ¥’ F”/ [/’ discharge into

the lower parts of these reservoirs, so as to :

heat their contents from below.

H is a fan or blower to create a current of
air through pipes H’ and H”".

I is an air-tube provided with a valve I
and an inverted funnel or hollow cone 7, the
latter being open above and below.

K 1s a steam -pipe from a steam boiler or

R

are devices eommonly used by and well-
known to all skilled mechanies, simply con-

H".

superheater and prowded with valve K’.

This pipe passes into air-tube I nearits lower
end and into funnel 5, into which it dis-

charges. The exit-mouth of this steam-pipe
is contracted and projects downward slightly
within the funnel, whereby the jet of steam
will carry the air from pipe 1 with it through
the contracted end of the funnel 7 and f01 ce
it into the tube or pipe H’”. The end of the
steam-pipe and the funnel 7 actas an injector
to draw the air downward. The steam thus
also heats the air in pipe H’. After this
union of the steam and air the pipe H!'' be-
comes a combined alr and steam tube, and it

1scarried forward and terminates in the lower

part of the tank L of the pulp-engine. This
taube 1s perforated at and near its terminal
end, as shown at H’".

M is a liquor-pipe set inside of tube H'/,

and 1s of such a diameter as to leave an an-
nular space between it and the inner walls of
said tube. This pipe is closed at its end M’
and open at the other end M’” within the tube
Short pipes N N’ N’/ N’/ connect the
interior of pipe M with the interiors of the
respective tanks A B C” and A’, through the
sides of which these short tubes project. The
ends of these short pipes are provided, re-

spectively, with short swivel terminal pipes
O Of Oh’

tion by chains P P P and hooks P’ P’/ P’/’.
These pipes are held out of the line of the
sweep of the stirrers when the latter are in
operation, and when the stirrers are stopped
and the liguor settles the chains P P P are
loosened and the pipes allowed to lean suffi-
ciently forward to dip their upper ends be-
neath the surface of the contained liquor. As
the liquor passes out, these pipesare lowered
still farther until the desired quantity of
liquor is drained off, when they are drawn
baek and fastened b} the chains.

Q Q Q are valves.

I have shown only those parts of the pulp-
engine as are necessary to indicate the char-
acter of the machine, as I claim nothing new

in its structure, and any open tank which

will contain the mass of pulp to be bleached
and keep it in a state of agitation will an-
swer my purpose.

L is the tank of the pulp- engine.

R 1s a middle partition, e

These swivel-pipes are open above
and are held upright or in the desired posi-
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foather,” leaving a space all around Dbetween |

its ends and sides and the sides and ends of
tank I, for the pulp to traverse 1n its treat-
ment.

S is a cylinder armed transversely with
knives and set on shaft S/, which latter is
mounted in bearings 8’7 8"/, which are sup-
ported by standards 'I''T.

U represents fast and loose pulleys to op-
erate the shaft.

7 indicates the ordinary washer of a pulp-
engine.

Thestirrer D isin one plane, whereby when
stopped it can be placed 1in such a position as
to leave a space unobstructed by machinery
opposite to the swivel-pipe, so as to permit
the latter to incline forward across the tanlk,
if necessary. Tnis swivel end is attached to
pipe N near the bottom of tank Aand is of a
length sufficient when let down to a horizon-
tal position nearly to touch the oppositeinner
{ace of the tank A. The other stirrers and
swivel-pipes are similarly arranged and con-
structed.

V is a vertical tube or chamberon the out-
side of each tank A B C, having an opening
or openings V' near its bottom into the in-
terior of the tank, whereby the height of
liquor in the chamber V will coincide with
the height of the liquor in the tank.

W is a float in chamber V, and X an elon-
cated outside weight connected with the float
W by a chain X', which passes over a pul-
ley Y.

On the outside of the chamber V is a ver-
tical indicator, as shown,and the height of the
weioght X shows on this indicator the height
of water in the chamber V and in the tank.

The tanks A, B, and C are similarly pro-
vided with the last-deseribed apparatus.

By the old method of bleaching pulp the
latter is heated up in the engine to a high de-
oree to expedite the process by expanding the
pulp and driving the chiorine gas out of the
water, in which 1t 1s in solution. Chlorine
oas is lighter than the atmosphere at from
about 60° to 70° Fahrenheit, and the gas in
solution 1s by the old methods applied to the
surface of the pulp, while the latter is being
heated up. It is applied to the surface of the
pulp, the temperature of whieh is so high as
to drive off the larger portion of the chlorine-
oas into the atmosphere, the pulp only receiv-
ing a portion of 1t. "I'he same will oceur where
alums or acids are used as disengagers of the
chlorine on surface application. This results
in great loss and expense, lessens the effect
of the application of the chlorine, and the es-
caping gas, being inhaled Dby the operatives,
renders the lutter unhealthy and sometimes
drives them away. It is my objeet to avoid
these disadvantages,and the operation of my
apparatus i1s as follows: I first place the pulp
to be bleached in the tank L of the pulp-en-
oine, the pulp being mixed with water to the
usual consistency for agitation and so as to
flow. I then turn on the steam through pipe

I and as much air as I desire through pipe
I. The Dblower-pipe I1” is kept closed. The
air unites with and 1s heated by the steam
and surrounds and heats pipe M in their joint
passage to the pulp-engine. Tank A contains
chloride of lime in solution in water, which is
commonly called *“Dbleach-liquor.” "T'ank I
contains a solution of, say, bicarbonate of
soda. Tank Ccontains a solution of either
alum, sulphate of alumina, or acid sodium
sulphate—that is, any one of these solutions
may be used, or any two or more of them, in
tank C to cleanse the pulp and to remove from
the latterall foreign matters which would re-
sist the subsequent action of the bleaching
agent, Thesolutionsinthe varioustankshav-
ing been diluted by water from nozzles E’ It”/
E” E™ to the required strengths the pulleys
DY, DYY and DY are started by belting and
the stirrers D K I are thus put in operation
until the contents of the respective tanlks are
thoroughly mixed and the solid matters dis-
solved. "T'he stirrers are then stopped by
throwing each beltontoa loose pulley. Tank
A’ being charged with a solution of oxalic
acid requiresnostirrer. Timeisthen allcwed
for the superfluous matter or dregs toprecipi-
tate. T'he liquors are then ready for use.
Pulley U is then started and the pulp-engine
put inoperation thereby. T'he pulp then be-
oins to travel around the tank I, in the diree-
tion of the arrow 1n IKig. 2. 'The steam and
alr having been admitted to tube II”, as above
described, the cleansing- liquor from tank
C is then permitted to {low through pipe N’/
to interior pipe M, pipes N and N’ being kept
closed. "T'his cleansing-liquour is highly
heated by the hot combined steam and air
surrounding pipe M, and passes into the in-
terior of tube II’’, where it unites with the
steam and air,and thecombined hot steam, air,
and cleansing-liquor enter the lower part of
the mass of moving pulp through the open end
of tube II”” and are thoroughlyintermixed with
it by revolving cylinder S. The steam and
hot air heat the mass of pulp, and when the
latter 1s sufficiently heated the steam and air
are closed off and the cleansing agent alone
18 used. The combined water and cleansing
agent are then washed out by the washer Z,
which latter is well known in the art and re-
quires no special description here. It is a
revolving hollow eylinder covered with wire-
cloth, through the meshes of which the ligq-
uids pass (excluding the pulp) and are car-
ried off to the exteriorof the tank L through
the hollow eylinder-shaft. This OIJemtionhis
continued until the mass is thoroughly
cleansed. All the time the washer is remoy-
ing the liquids fresh water is being admitted
into tank I, thus leaving the mass of pulp of
the same counsistency as it was in before the
washing. The pipe N”” is now closed by the
valve Q. The pulp 1s now in a condition

known among paper manufacturers as “semi-
white,” which answers for many grades of
paper. The chemical cleansing agent is
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sometlimes omitted—viz., in cases where the
pulp cean be sufliciently cleansed by merely
washing 1t with a continued injection of

clear water to take the place of that re-

moved by the washer, or where it has been
washed before.
by the caustic-soda process the simple wash-
ing in the water only 1s frequently sufficient
without requiring the use of the chemical
cleansing agent. The judgment of oneskilled
in the art must in these cases be his guide.
In order to produce a pulp of whiter tint, I
open the steam-pipe I’ and air-pipe I again,
thus filling tube H’’ with heated combined
air and steam and heating interior pipe M.
I now open pipe N’ to permit the solution -of
bicarb_ona,te of soda to flow from tank B into
pipe M, where it is highly heated and unifes
with the hot steam and air at the exit of pipe
M, and the combined carbonate and steam
and air pass through tube H’ near to the bot-

tom of the mass of pulp 1n tank I, where the

combined fluids, steam, air, and solution enter

the mass of pulp. The bicarbonate of soda
acts as a “disengager” for the chlorine when
thelatter is subsequently introduced and per-
mits its free action upon the pulp. When
sufficient of bicarhonate of sodais introduced,
its fiow isstopped by closing pipe N/, and the
pipe N from the chlorme-tank A 1s opened,

thus permitting the chlorine solution to flow
into the cl_osed heating-pipe M, where it is
highly heated and_passes to the exit M’/ of
pipe M, where it unites with the hot steam
and air and passing through tube H’’ enters
the moving mass of pulp near the bottom of
tank L. 'The highly-heated air and steam
disengage the chlorine, and in a highly-rare-
fied condition it enters into and permeates
the whole mass of pulp, thoroughly impreg-
nating it and acting on every particle of pulp
and bemw absmbed by the latter. 'This
method of introducing the chlorine into the
pulp insures great expedltwn and effect1ve~
ness in 1ts opemtlon The heating of the
chlorine up to a high degree is not possﬂble
without great loss, unle%s 1tis done,as I have

(1ebcr1bed in an inclosed space, as in plpe M.

In this pipe it can be heated up to 180° Fahr-

enheit and above. By the present method
the solution of chlorineis poured ontothe top
of the pulp in the engine, the pulp being
heated to from 160° to 180° Fahrenheit. This
results in driving oif about twenty-five per
cent of the chloriue gas into the surround-
ing atmosphere and the avaﬂablllt} of the
chlorine is diminished to that extent. The
chlorine will be liberated from its solu-
tion at a temperature of from 60" to 70°
Fahrenheit where exposed to the atmos-
phere. By my method the chlorine solution is
highly heated in an inclosed pipe ortube and
where it is not exposed to the atmosphere.

'In .my apparatus the chlorine at a high

temperature enters the mass of pulp. which
is at a low temperature. Consequently the

Tn the case of pulps praduced

ite

- exit Of tube H”’.

MOVing mass as it (the chlorine) leaves the
'he operation continues
until the mass of moving pulp has been
sufiiciently charged with the chlorine. 1
now close off the chlorine-pipe N. I then
open pipe N’/ to permit the flow of the solu-
tion of oxalic acid from tank A’. This solu-
tion is heated in pipe M, as described above
of the other solutions. It enters the body of
the pulp at the same point as the chlorine
does and permeates the mass. This acid
neutralizes any oxides of iron which may be
in-the pulp, and further assists the chlorine
to set or strike the color. The oxalic acid
also more thoroughly disengages the chlorine.
After the desired white shade of pulp has
been reached the steam-pipe K, air-pipe I,
pipe N’”, and all other pipes are closed, and
the air-fan on blower H is started and blows
cold air into the mass of heated pulp at the
exit end of tube H’/, which cold air enters
the mass of moving pulp and rapidly eools
and aerates it.

In tank C my solution is of a str ength of

about two pounds of acid sodium sulphate or

of Sulphate of alumina, or both combined, to
one hundred pounds of pulp, (dry Wewht)
To this quantity of pulp I use about ten
pounds of bleaching-powder in solution. Of
the oxalic acid I use about four ounces in
solution to about that quantity of pulp. In
order to hasten the action of the chlorine or
bleaching-liquor, I add a small quantity of
acld sodium carbonate in solution.

Yarns and textile fibers of cotton, hemp,
jute, and other vegetable fibers may be
bleached 1n my apparatus. The tube H’’
may be called a “jacket.” The inner pipe M
may terminate with itsopen end at any-point
of the tube H’” which will insure the thor-
ough union in tube I’ of the steam and of
the ligquor from the liquor-tank before reach-

ing the pulp.

What I claim is—

1. In apparatus for bleaching paper-pulp,
the combination, with pulp- tank L, of liguor-
tank A, with its outlet -pipe N, tube or jacket
H’’, and the liquor-pipe M inelosed thereby
leaving an annular space between the jacket
H’’ and said pipe M; pipe N piercing jacket
H’” and opening into said inclosed interior
pipe M, steam-pipe K, adapted to convey
steam to the interior of tube or jacket I’ to
surround and heat pipe M, the latter being

closed at its inner end M/, and both pipe I M

and tube or jacket H”’ bemﬂ open at their
outer ends, said outer end of tube H’" being
carried to or near to the bottom of tank L
whereby the liquor in pipe M will unite with
the.steam at or near the outer end of tube
H’’ before reaching the pulp and together
enter the lower pa,lt of the mass of pulp to
be bleached in tank L, substantially as de-
seribed. |

2. In apparatus for bleaching paper- pulp,
the combination of tank A, tube H”, provided

chlorine will seek it and be absorbed by the . mth stea,m-pl pe K and ml—plpe I, eonnected
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with the interior of tube IT”’, whereby the air | enter the lower part of the mass of pulp to-

is combined with the steam and is heated | gether, thus heating and otherwise acting 1o
thereby, pipes or tubes adapted to earry lig- | upon it simultaneously, substantially as de-
uor from tanlk A to the interior of tube 1", | seribed.

s and pulp-tank I, in the lower part of which _ JOSEPIH JORDAN.
tube II’”” terminates, its end being open, Witnesses:
whereby the liquor and the combined heated GEORGE Ii. BUCKLEY,

. V. BUCKLEY.

air and steam will unite with each other and
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