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UNITED STATES

WILLIAM RIDDELL,

OF LONDON,

117,683

PATENT QFFIOE

ENGLAND.

IMPROVEMENT IN DISINTEGRATING VEGETABLE FIBERS FOR PAPER-PULPS, &c.

Specification forming part of Letters Patent No. 11'}‘,683, dated Aungust 1, 1871.

To all whom it may concem -
- Be it known that I, WILLIAM RI:DD RLL, Of |
London, England, civil engineer, have invented
certain 1 unplm ed processes and apparatus for dis-
 Integrating, softening, waghing, and bleaching

 wood, straw, esparto grass, and other vegetable

ﬁberq and forextracting resin, silica, or othel sub-
stances theref Tom, W]llbh invention is chieily de-
signed for manuf&cturm o such fibers into paper-
pulp, of which the following is a specification :
My invention is chiefly demgned for the produe-
tion of paper-pulp or half-stuff from wood and
various other vegetable fibers; but the said in-
vention also supplies the means for advanta-
geously retting flax, developing and cleaning rhea
grass and ramme, and for preparing for bleach-
ing and bleachmg wood straw, esparto grass,
"paJm grass, New Zealand flax, aloes, maize, rice-
straw, stringy bark, Manila, Jllte A damsonia,

gunny, and various other vegetable fibers ; _and_

durmg and by the same processes 1 extract from

these variousmaterials resin, silica, dextrine,wax,

various acids and alkalies, and 0t11er substamces
found combined with these different fibers in va-

. rious proportions, which substances may be after-.

ward employed for many commercial purposes
not forming a part of this invention. |

~ Tigure 1 is a plan of an apparatus which I use
~for reduecing wood to filaments. Fig.2is alongi-
tudinal vertical section on the line x z, Iig. 1

- . Fig. 3 is a vertical central section of the vessels

used in my process for extracting the resin, silica,
and other matters contained in the fibers.

In the manufacture of wood into paper- pulp, _.
-according to my invention, the first operation is

‘the reduction of the wood into thin filaments,
shavings, or chips, I accomplish this operation
by the al)l)&ra,tus shown in: Figs. 1 and 2. This
apparatus has a seriesof vertical mar king-blades,
a, and horizontal plane-irons 5. The blades p
are separated by division-plates a’. These blades
and planes are fixed on a reciprocating table, ¢;
- the wood to be cut i1s placed 1n the stationary
‘bottomless box ¢/ and 18 pressed down by a weight
The blades & cutincisions in the wood
to any required depth, which depth is regulated
by raising or lowering the blades. To en&ble this
- to be done the said blades are fixed, by means of
a feather, on the bar or spindle d, and they are
- secured tonether by the rod e. Underne&th this
‘series of blades is a drum, f, placed eccentrically

| on the shaft £, onwhich is keyed a toothed wheel,

-J% controlled by a pinion, /3, or other suitable de-
vice, by turning which the blades are adjusted
to the proper helﬂht above the level of the table.

These blades proj eet through thereciprocating ta-

ble ¢ in front of the plane—irons b, which are set
to any required depth, and which, as the table
moves under the box, sh‘“we off filaments from
the wood in the box, the said filaments being re-
celved 1n a proper receptacle under the t‘l:bl(-} or
the said apparatus may have a series of cut— )
ting revolving disks instead of the adjustable
Dlades a; orthe cutting-blades or disks and plane-
irons may be fixed in a stationary table or frame,
the balks, deals, or other pieces of timber being
moved over them by rollers, drums, or other Suit.
able means. The said apparatus, besﬂes 1fs use
for cutting the wood into filamments or shavings
to be afterward treated as herein set forth, may
be advantageously employed in the manunfacture
of match-splints. The filaments of wood or other

fibers to be operated upon are then placed in the.

cage A, Fig.3. Thiscageis madeof sheet or plate-
iron or other suitable metal. 1t 18 open at the
top, and 1s fitted with a bottom piece, A’, of per-
forated metal or wood, or of wire- gmu:e This
cage is formed to fit a Sth]lC' c¢ylindrical vessel,

B, made of boiler-plate or othel suitable metal

At the top of the cage A, between the same and
the outer cylmdnc&l vessel B, is a packing, C, of
India rubber or other smta,ble material, Whldl
prevents the passage of the steam or hquor be-
tween the cage and the outer vessel. Rings or
other smtable contrivances are fixed at the top
of the cage A to enable-it to be lifted to place it
in or remove it from the outer vessel, for which
purpose I may use any suitable :;Lppma,tus The
cylindrical vessel B has a conical or egg-shaped
bottom, B!, and a rounded or domed top, B% In
the bottom is fixed a discharge-pipe, K, fitted
with a tap or valve. A waste-pipe, If, prowded
with a tap,1s also fitted in this bottom at such &
height as to leave about six inches of liquor in
the vessel B. Another pipe, G, also provided
with a stop-cock, 1s fitted in the b(}ttom B, and
this pipe is attached to an air- pump of any 'suit-
able construction. The top B? of this vessel is.
fitted with a safety-valve, H. A wvertical tube, I,

open at both ends, 1s ]_)‘LSSBd through the centel
of the cage A. The top of this tube must be a
few inches above the top of the cage and the bot-

w—



117,683

tom must be at least two inches below the waste-

pipe I. Over the tube I, and from four to six
inches above the same, is a domed iron plate, J,

whichis suspended oOveror supported on the c&ﬂe

and 1s of the same diameter as the said mne
Steam of any required pressure is admitted into
the vessel B by a pipe, K, which is turned a little
upward at the end K/under the dome J in order to
spread the steam over the top surface of the con-

tentsof thecage. A pipe,L,servestoadmit water
or liquor for washing or preparing the material.
Theend L/ of thispipe isalsotur ned upward under
the dome J for the purpose of distributing the
water or liquor equally over the contents of the
cage. Around the cylindrical portion of the ves-

sel B is an annular Jacket or casing, M, for con-

taining water.
and has a waste-pipe, N, a,nd tap. A pipe, O,

serves for blowing steam into this casing, or may
be connected with a worm for beoiling or heating
the water contained therein to any (‘].E‘bll ed tem.

perature. The vessel B is fixed in brick-work
over a fire-place or furnace, P. Flues P’ from
this fire-place, after IJ&bSIIIg around the egg-

shaped or conical bottom B, extend around the
~annular casing M nearly to the top, and thence
to the chlmney or shaft. The pipe L is connect-

ed with a cistern for containing water or any
liquor or solution required in preparing or wash-
ing the materials operated upon in the cage,

which water or liquor can be boiled or heated b}
steam or otherwise.

The operations are conducted as follows : The
cage A 1s filled with the wood or other fibers,
which are pressed down as evenly aspossible, with-
out making them too hard or close. The cage is
then lowel ed into the cylindrical vessel B. The
packing C 1is properly arranged and the domed
spreader J fixed over the cage. The top cover
B? is then screwed. down and made steam-tight.
The taps and valves must be closed and the ves-
sel made steam-tightin all parts. Afterthis has
been done steam of any desired pressure is ad-
mitted by the pipe K. The waste-pipe I'is then
opened to permit the exit of the condensed water
and a slight escape of steam, which will regulate
the pressure during the Operat.lon This con-
densed liguor will be found to contain the greater
portion of the coloring matter, resin, 31110'1 Or
other substances extracted from the wood or
other fibers or materials operated upon, and this
liquid is collected in a vessel, to be "Lfterwmrd
evaporated or otherwise tlBEthd. as may be re-
quired. These condensed liquors may be used
for various useful purposes. That obtained from
wood may be used in the manufacture of soap,
resin, size, and other articles of commerce. The
condensed liquor from straw, esparto grass, flax,
and other fibers which contain a considerable
quantity of starch, dextrine, silica, wax, and
gummy matters mmy be adva;nt&ﬂeouﬂy used for
feeding cattle.
largest proportion of silica may be used also in
the manufacture of soap and for mixing with
clay and other materials, for the purpose of giv-

ing hardness to bricks ' for building purposes. ;

This casing is open &t the top,

That liquor which contains the.

When, by the conditon of the water of condensa-
tion 1t 1s found thatthe materials have been suffi-

clently operated upon, the steam is shut off, the

waste-pipe closed, *’md the steam in the vesqel B
allowed to conden se; orit may be condensed by
artificial means, or drawn off with the air by the
air-pump which is attached to the pipe G. By
this means a vacuum or partial vacuum 1s ob-
tained in the vessel B. At this stage of the op-
eration hot or cold water (or any suitable solu-
tion) is admitted to the vessel B through the
pipe L from the aforesaid cistern, and is forced
through the mass of fibers by atmospheriepress-
ure. The pipes from the cistern and to the air-
pump are then closed, the annular vessel 1s filled
with water and heated, and a fire is lighted in
the furnace P to. boil the water or liquor in the
inner vessel under any desired pressure, which
18 to be regulated by the satety-valve H. When
the liquor boﬂs a circulation is established and.
maimntained in the vessel, the liquor flowing up
the pipe I against the domed spreader J, bemn
thereby distributed over the entire surface of
the materials and percolating between them.

When the material has been sufficiently boiled
the fire 1s withdrawn, the annular vessel M emp-

tied, and the liguor drawn off from the inner ves-
sel B, (preferably by an air-pump.) When all the
liguor 18 drawn off, and a partial or complete
vacuum 18 formed 1n the interior of the said ves-
sel, a fresh supply of water is admitted through
the pipe L for washing the fibers, and is also
drawn off, these opemtmns being repe&ted until
the materml 1s sufficiently washed. The cover
B* of the vessel B is then removed. The cage
A containing the material is taken out or emp-
tied 1n any suitable manner, and the operations
on a fresh quantity of fiber or other material can
then be recommenced.

It the material thus treated is required for the
manutacture of paper-pulp it can be prepared in
the usual manner, and may be further operated
upon in a beatmg engine to bring it into a proper
condition for bleachmg The bleachmg can be ef-
ected by the ordinary processes; butIprefer, duor-
ing the timethis operation is carried on, to pass a
stream of carbonic-acid gas and a,tmOSpheu(, alr
through the material and bleaching liquor. I
thereby greatly accelerate the action of the bleach
and diminish the quantity required. In some
cases, and forparticular fibers, I use the chlorine
gas, chlorine water, or chlorite ::md chlorate salts
as blmchmg agents After being washed the
bleached pulpisready for the subsequentordinary
operations employedin the manufacture of paper.
When the fibers or materials operated upon in
the vessel B are not to be used for the manufac-
ture of paper, butare required for other purposes,
such nntermls, atter being removed from the
cage A, are ready for scutching, cleaning, wash-
Ing, bleachmg or other treatment as may be re-
quired, which operations may be. conducted in.
the ordln’wy manner. For the manufacture of

paper pulp for sale, the material, before or after
being bleached, may be made into boards, which
are pressed, dr 1ed and packed in bales or cases,
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Other materials not required for paper manufac- | A, and cylinder B, substantially as and for the
 ture can either be finished in the ordinary man- | purpose set forth. | |

ner, or pressed, dried, and baled for shipment. " 4. The water-pipe L provided with the arm 1/,

Y wish it understood that I do not limit my- | In combination with the dome J,removable cage
self to the precise form or construction of the ap- | A, and cylinder B, substantially as and for the
paratus or details of operation herein described, | purpose set forth. | |
‘but may make such variations therein as will fa- | 5. The intermediate spaces between the casing
cilitate the accomplishment under any circurn- | M B and removable cage A, in combination with
stances of the. object of my invention; and Lam | the pipes L K, dome J, and open central perme-
aware that a stationary concentric case or cage | ating-pipe I, arranged and operating in. relation
has been before used in a cylinder; such 1 do | to the inlet and exit-pipes, substantially as and
not claim. o o | o for the purpose set forth. -

I claim— | . | 6. The process of bleaching fiber, by subject-

1. The apparatus for reducing the ‘wood to | ing and passing through the mass a stream of
small filaments, shavings, or pieces, constructed | carbonic-acid gas and atmospheric air combined,
and operating substantially as set forth. substantially as and for the purpose set forth.
9 Theextraction of coloring matter and other 7. The process of bleaching fiber, by subject-
substances from filaments of wood and vegetable | ing the same 10 the action of chlorine gas or
fiber by subjecting the same to the action of | salts, in combination with carbonic-acid gas and
steam in a removable cage, A, having a perfo- | atmospheric air, substantially as and for the pur-

- rated bottom fitted within the closed cylinder B, | pose set forth. '

with packing ¢ interposed between the cage A WILLIAM RIDDELL.
and cylinder B, arranged and operating as here- |

in shown and set forth. | | Witnesses:

3. The steam-pipe K with its bent arm K/, 1in LEoN DE LAVILLE,

combination with the dome J, removable cage

E. C. JACKSON.
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