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To all whom it may concern:

Be it known that I, Axton J. Haue, a
citizen of the United States, and a resident
of Nashua, county of Hillsborough, State of
New Hampshire, whose post-office address is
% Improved Paper Machinery Company,
Nashua, New Hampshire, have invented an
Improvement in Machines for and Processes
of Working:Paper-Stock, of which the fol-
lowing description, in connection with the

-accompanying drawings, is a specification,

like characters on the drawings representing
like parts. ,

This invention relates to machines for and
process of working paper stock and has
for its object the provision of improved
methods and appliances which may be em-
ployed either in preparing the crude pulp
from raw material or in working the crude
pulp into a more refined state.

The invention will be best understood by
reference to the following description, taken

“in connection with the accompanying illus-

tration of one specific embodiment thereof,
while its scope will be. more particularly
pointed out in the appended claims.
In the drawings: :
Figure 1 is an elevation, principally. in
longitudinal section, showing a machine em-
bodying one form of the invention; '
2 is a transverse, sectional elevation

Fig |
*talefi; tti the line 2--2 in Fig. 1;

Fig. .8 js a similar sectional elevation
takerl on the tine 3—3 in Fig. 13

T'ig. 4 is an'end elevation of the machine;
and. ‘ )

Fig. 5. is a diagrammatic development of..
the rolls and feeding devices in the machine-

showing their action on the material fed to
the machine. ] - :
Referring. to the drawings and to the em-

" bodiment of the invention . therein illus-
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trated, I have shown the same exemplified
in a machine intended primarily for refining
erude pulp, although the same principles
and substantially the same mechanism and
appliances may be usefully employed in re-

~diteing raw materials to the form of a crude
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pulp, the machine heing capable of useful

emplovinent in connection with materials

(hevein generically termed paper stock) of
widely different condition, such, for exam-

‘but located ninety

PROCESS OF WORKING PAPER-STOCK.

Specification of Letters Patent, Patented Apr, 29, 1919.
Application filed October 6,1916.. Serial No. 124,178, '

ple, as more or less unreduced fibrous ma-
terial or pulp reduced to a more or less crude
state. o
Referring to the machine iltustrated in the
drawings, the same includes a body or cas-
ing, herein in the form of a cylindrical shell
6, supported upon bed pieces 7, the latter
resting on the bed plate 8. The casing here-
in rests in the'bed pieces 7 and is fixedly se-
cured therein by the bolts.9, but, if desired,
the casing might have a movement of rota-
tion either  with or without the rotation of
the rolls, hereinafter referred to. o
Herein the stock is introduced at one end
of the casing through the inlet.passage 10
and is progressively advanced through the
same.to the discharge chamber 11 and the
discharge spout 12, after being subjected to
a succession of crushing and rolling actions.
On its movement through the casing, the
stock is subjected to a succession of crushing
actions, preferably. by means of rolls, the
rolls being preferably though not necessarily
arranged so that a true crushing action is
obtained . without any substantial grinding
or abrasive action. While various devices
might be employed for this purpose, herein
there are provided one or more rolls extend-
ing lengthwise the cylinder dand adapted to.
bear against the inner face or surface of the
cylinder, the rolls being carried around the
inside of the cylinder by suitable rotury
supports so as to have rdlling contact with
the inner face of the cylinder and roll over
and crush the stock in their movement.
While any number of rolls and rolls of
any desired shape may be employed, herein
two pairs of rolls are utilized, one pair-edh-

"sisting of the rolls 13 and 14 arranged dia-

metrically opposite each other and the other

pair consisting -of the rolls 15 and 16 also.

arranged’ diametrically opposite cach othe®,
degrees apart away, from
the rolls 13 and 14. e -
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All four rolls are mounted upon shafts
which have their ends journaled in boxes .

carried in the spiders 17 and 18, Fach
spider in turn is keyed to the shaft 193%the
Jatter being mounted in the bearings 20 and

100

21 and being provided at one end with the .

fly wheel 22 and at the opposite end with
the driving puliey 23. To support the bear-
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ing boxes for the rells, each spider has bolted
on the inside of its flange 4 guides 24 adapted
to receive and guide the bearing hoxes 23,
which latter veceive the shaft ends 26 for
the rolls. The bearing boxes 25 are adapted
to move radially outward or inward in their
euides as indicated in Fig. 4, but ave nor-
mally pressed outward by the springs 27.
The result is that, as the spiders 17 and 18
are rotated through the driving shaft, the
rolls are forced into rolling contact with the
inner surface of the cylindrical shell both by
centrifugal action and by the action of the
springs 27, while the springs 27 permit the
required yielding movement of the rolls and

- also hold them in pesition when the ma-
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chine is at rest. While the rolis themselves
might be independently driven, herein no
further rotating agency is shown than the

-rolling contact of the rolls upon the face

of the ‘cylinder and the stock passing there-
under as the spiders are turned, the rolls
being pressed outwardly by centrifugal foree
their pressure increases with the speed of
the machine, so that the crushing action of
the machine may itself be regnlated by vary-
ing the speed. :

The volls 15 and 16 intermediate the rolls
18 and 14 are herein shown as extending
part way enly across the cylinder and lo-
cated near the outlet end thereof, so that
they aet upon that portion of the stock

. which has already been partly disintegrated,
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crushed or refined. As the coarse matevials
enter the inlet of the machine they will tend
to 1ift the rolls which they encounter and
force them away from the surface” of the
cylinder more or less. By providing the in-
termediate rolls which engage only the more
refined portions of the stock, such rolls are
not subjected to the same degree of lifting
action as the rolls 13 and 14, and the stock

- in the course of its travel through the 1ma-
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chine and as it becomes more highly refined
may thusbe subjected not only toan inereased

rolling. action, but one of greater intensity

through the medium of the intermediate
rolls 15 and 16, working as they do in closer
contact with the sarface of the cylinder.

" The machine as illustrated iz preferably
a continuously fed machine, the stock being
continuously fed through the inlet 10, ad-
vanced progressively through the machine
and continuously delivered from thé ontlet
12. In ovder progressively to advance the
stock through the machine between each

crushing action of the siccessive rolls, suit-.
able feeding devices are preferably employed.

These may be of any suitable type, but here-
in I have shown secured to the driving shaft

=19 g series of devices which form, in cffect
3 Y

a screw conveyer acting te convey the mate-
rial from one end of the machine to the other
while subjecting it to the repeated crushing
actions. . .

Such conveyer deviees are provided £
the initial end of the cylinder i the
of nclined or helieal vanes 29 : 7S,
and 8) suitably cut away to avoid intert
¢nee with the rolls 13 and 14 and with the

shafts 26 for the rolls 13 and 16, these vanes
betng formed in units, each unit being
mowited on a hub 30 and the babs non-
rotatably secured to the driving shaft 19.
A werles of similar units ave employed for
the fast half of the evlinder cxcept that the
vanes 31 ave further cut away to aveid inter-
‘ The eylin-
- closed by the
hich prevents the

Pt

der near its inlet end is
end ring or eap pieee !
escane or overflow of st

The action of the machine on the stock
will De readily nnderstood from the preced-
ing deseription and particularly when taken
in connection with the diagrammatic de-
velopment illustrated in g, 5. Heferring

8

to Wig. 8, the stock on entering is subjected

to the crushing action of theroll 13, Hmerg-
ing from beneath the roil 13 it is engaged
by the approaching part the vane 29
vhicl acts not only progressively to adrance
the materinl lengthwise the cylinder before
delivery to the next voll 14, but alse to
ape up and agitate the material in s
attened, sheet-like form and heap 1t up
v front of the voll 14 in the form of a rela-
tively thickened stream. 'The material is
then again volled and erushed by the roll 14
and the smne action follows in the convey-
ance of the material from the roil 14 to the
roll 18 as it did in s conveyvaace rrom the
roll 13 to the voll 1t This action is ve-
peated over and over again as the material
is progressively advauced along the cylinder

until it reaches the radius of action of the

rolls 15 and 16. At that point the materia
delivered to the roil 13 is conveyed to the in-
termediate roll 15 before passing to the roll
14, and the matevial leaving th 14 is
conveyed beneath the roll 16 bed
again to the roll 13,

Tt will be observed thai the conveying de-
vices progressively advance the stock be-
neath stceessive portions of the rells so thal
the smne stock meets the same roll always
ab an advanced position lengthwise the roll,
and there is at all times an even distribution
of the stoek over the inner surface of the
eylinder which is being progressively fed
through the eylinder. If desired, the cylin-
der as well as the rolls may be revslived,

Ve

=

_thereby providing for an even wearing of

the inside of the cylinder under the sction
of the rolls. The vanes 26 assisted to some
extent by the rolls exert » centrifugal effect
upon the stock and tend to throw i t
and spread it evenly and ¢ hut -
the inner surface of the cy
distribution and the feed is wmiform, fized
and certain,
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Preferably the rolling of the stock is ac-
complished as herein by a true rolling action
without any substantial abrading or ‘grind-
ing action, so that the stock is reduced or
refined by a crushing action and without
cutting, abrading or otherwise injuring the
fibers.”

It will be obvious that various other agen-
cies and appliances may be employed for
producing the crushing or rolling action
herein described, and that the invention is
not limited to the number, form or construe-
tion of the crushing agencies or the shape

_ or arrangement of the body or casing of the

apparatus or to the respective location of

- the crushing agencies or their relative or
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actual movemeénts, but that various modi-
fications and forms and arrangement of
parts may be employed without departing
from the spirit of the invention. v

Claims: B :

- L. A machine for working paper stock or
other material wherein the material is fed
continuously to the machine inlet and with-
drawn from the outlet thereof, characterized
by the employment of separate crushing and
feeding devices acting in alternation which:
subject .the material to repeated crushing
actions with intervening feeding actions pre-
determined in amount whereby the material
Is positively fed through the machine and
subjected to a predetermined crushing ac-
2. Tn a machine for working paper stock
or other material, the combination with a
casing having an inlet and an outlet, of
means for subjecting the material to re-
peated erushings, and mechanical feeding
devices to advance the material in the cas.
ing in.a direction from the inlet toward
the outlet during the intervals between suc-
cessive crushings.

3. In-a machine for working paper stock
or_other muaterial, the combination with a
casing having an inlet and an outlet, the
material heing continnously fed to the inlet
and withdrawn from the outlet, of rolling
devices -adapted to act repeatedly at sepa-
rate intervals upon each portion of the ma-
terial to crush the same, and mechanical
conveying devices to advance the rolled ma-
terial between suceessive crushings and pre-
sent it at » more advanced position in the
machine: to the subsequent action of said
rolling devices. .

4. In a machine for working paper stock
or other material, the combination with a
casing presenting a materials-receiving sur-.
face and having an inlet and an outlet, the
material heing continnously fed to the inlet
and withdeawn from the outlet, rollers op-
erating in said casing and adapted to roll
the material presented on said surface, and

conveying devices acting during the inter-.

vals betweéen successive rollings to serape

_casing having

+for repeatedly crushing the

and advance the rolled material a predeter-

& -

mined amount and present it at a.more ad- |

vanced point to the subsequent action of the
rolling devices.

5. In a machine for working paper stock
or the like, the combination of crushing de-
vices adapted to repeatedly crush the mate-
rial, said machine having an inlet and an
outlet, and separate conveyer means for
feeding the material a " predetermined
amount between successive crushings to sub-
ject the material to a predetermined erush-
ing action while being advariesd through the
machine from the inlet to the outlet,

6. In & machine for reducing ‘Toaterials,
the combination with g materials-receiving
surface, crushing means to subject the ma-
terial thereon to |
independent
advance the material on said surface in a
direction from the inlet toward the outlet s

predetermined amount hetween successive

crushings, - : ,

7. In a machine for working paper stocl,
the combination with a casing, rolling means
in said casing, an inlet and an outlet, and
means to feed stock from the inlet to the
outlet to subject it to repeated rolling ac-
tions predetermined in number and amount,

8. In a machine for working paper stock
or other material, the combination with
i an inlet and an outlet, the
material being continuously conveyed to
and from the machine, of crushing means
material passing
through the casing, and distinct mechanieal
feeding devices for conveying it through the
asing between successive crushings,

9. In a machine for working paper stock,
the combination with a cylindrical casing, n
roll in contact with the fnner surface of the

casing and extending lengthwise the same, -

means for causing relative movement be.
tween the roll and the cylinder, an inlet and
an outlet in said casing, and means for
continuously feeding stock through the cas-
ing from the inlet to the outlet,

10. Tn 2 niachine for working paper stock,
the combination with roil; a stock receiv-
ing surface over which the roll works, means
for presenting stock to the roll on said sur-
face.and means for progressively advancing
the stock on the surface lengthwise the roll.

11. Tn a machine for working paper stock,
the combination with a cylindrical casing, of
one or-more rolls therein extending length-
wise the cidsing, and means for repeatedly
bresenting paper stock to the same roll in
said casing but at different progressively
advanced points in its length. .

i2..Tn a machine for working paper stock,
the combination. with g casing, of crnshing
devices ‘within the same, and conveying de-
vices within the casing for progressively
conveying the stock through the same and
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to_successive’ crushings, and
mechanical feeding means to
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ng action repeatedly

setion of said crushing

as for working paper stock
rolls and mechanical feed-
g in alternation and dissi-
y upon the stock.
schine for working paper stoclk,
jou with a cylindrigal casing, of
2l to move over the inner sur-
1 casing, said rolls being yield-
4ed to permit their outward
der cenirifugsl force, and in-
hanical conveying devices to
‘in said casing during the
veen snccessive rolling actlons,
achine for working wpon paper
or msterial, the combination
2 6 having the inlet 10 and the
" rolls 18—14 and the separaic
diate conveyifig devices 29.
(¢, Tn « machine for working paper stock,
the combinatien with o cylindrical shell, a
¥ ity of volls extending lengthwise said
i in working proximity to the inner
of, means to cause relative
veen the rolls and said shell,
and an outlet for said shell, and
deviees to advance the stock from
sward the outlet between each roll-

a1
sy

zchine for working paper stock
r o eylindrical shell having an in-
end and at outlet near the oppo-
a rotary shaft carrying inclined
and agitating veins for advanc-
-erial frow. the inlet toward the out-
rs arvanged in working proximity
inner surface of said shell and adapt-
Iy to crush the material entering
‘su,}.d material being advanced by
4

hetween successive actions of sakd

]
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surnal supports carried by said
it for said volls.
in a machine for working paper stock,
Wbinaticn with a easing, a roller in
neans whereby stock may be en-
ing to be repeatedily crushed
neans whereby the stock may
from said casing, and means
ely advancing the stock be-
ve crushings to be successively
i voller at progressively ad-
in its length,
machine for working paper stock
on with a casing having an in-
v outlet, one or more rolls working
sing to engage materials near the
I and one or wore additional rolls
» engage materials only after being
s from the inlet end toward the out-

feeding materials through said casing, one
s¢ more rolls extending lengthwise the cas-
ing to engage the materials for substantially

their entire path between the inlet and out-

let, snd one or more rolls extending length-
wise the ecasing to engage materials only
after being imitially refined by said first
roll or volls.

21. In a machine for reducing material,

the combination with a casing, of one or
more crushing members within said casing,
meuns for imparting to said crushing mem-
ber an orbital path of travel within the cas-
ing to cause the same to act repeatedly upon
the material distributed on the inner sur-
face of the casing, and mechanical "feed-
ing means in sald casing 0 advance the
material during the intervals between suc-
ive crushing actions.
92. In a machine for reducing material,
the combination with a stationary casing,
of a crushing roll within said casing, means
for giving said crushing roll an orbital path
of travel {0 effect successive crushing actions
upon the material contained on the inner
surface of said casing, and means for feed-
ing the material between successive crush-
ings to present it to a more advanced point
along said roll. .

93. In a machine for reducing material,
the combination with a casing, of a crushing
roller within the casing, means for revolv-
ing.said roller in an orbit to cause the same
to pass over the inner surface of the casing
and the material thereon while centrifugally
pressed outward against the casing, and
means for feeding the material after each

crushing action to advance its position in.

said casing. .
" 24, In o machine for disintegrating raw
material, the combination with a casing of a
erushing agency means for centrifugally
distributing the stock evenly over the sur-
face of the casing to subject it to the action
of the crushing agendy, and conveying
means to advance the stock a predetermined
distance along the surface of the casing
after each crushing action. :
25. In » machine for disintegrating raw
material, the combination with a casing hav-
ing an iniet and an outlet of a erushing
agency for repeatedly crushing the same,
neans for centrif ly distribating the
stock evenly over the wsurface of the casing
to subject 1t to the action of the crushing
agency, and feeding or conveying means for
advancing the stock along the surface from
the inlet to the outlet said means acting be-
tween successive crushings. -
26. In a machine .for disintegrating ma-
terial in paper making, the combination
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with a casing having an inlet and an outlet, -

of means for distributing the material
evenly over the inner surface of the casing,
a crushing member adapted to act upon said
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evenly distributed material, and mechanical .
feeding means to advance the material from
the inlet to the outlet. C

27. The process of working continuousf
fed paper $tock or other material, Whié'K
consists in subjecting the same to a succes-
sion of crushing actions.and maintaining a
progressive, predetermined feeding move-
ment during the intervalé between succes-
sive crushing actions to and away from sue-
cessively acting crushing agencies to secure
thereby an aggregate ecrushing effect pre-
determined in amount. ‘

28. The process of working paper stock
or other material, which consists in apply-
ing the material to a surface, crushing the
same thereon, advancing the material along
said surface after being crushed, again
crushing it in its advanced position, and
continuing through a series of alternate
crushing and conveying actions.

29. The process of working paper. stock
or other material, which consists in rolling
the stock to crush the same, positively ad-
vancing the rolled stock after being rolled
to present it again to the action of the same
roller at a more advanced point in its length
and continuing through a series of alternate
rolling and advancing actions.

30. The process. of working paper stock
or other material, which consists in applying
the material to a surface, rolling the same
thercon, scraping the rolled material and
advancing the same along said surface,
again rolling it in its advanced position,
continuing through s series of alternate roll-
ing and scraping actions, and finally dis-
charging it from said surface. '

31. Thesprocess of working paper stock

&

or other material, which consists in forcing
it outward by centrifugal action upon the
inner surface of the surrounding casing to
press it thereagainst, subjecting it while
pressed thereagainst to a pressing action,
thereafter and dissimultaneously subjecting
it to a conveying action to advance it slong
the surface while still pressed against the
same, and repeating the successive and alter-
nate crushing and conveying actions.

32. The process of working paper stock
or other material, which consists in “press-
ing the stock against a member, crushing
it while pressed thereagainst, thereafter
dissimultaneously subjecting it to a con-
veying action to advance it while still
pressed against the member, and repeating
these alternate crushing and conveying ac-
tions. ,

33. The process of working paper stock
or like material, which consists in advanc-
ing the stock with relation to crushing
agencies, stopping the advance at intervals,
and crushing the stock while the advance is
stopped. . .

34. The process of working paper stock
or like material, which consists in rolling
the same only while it is motionless and
mechanically conveying ‘the material only
before and after it has been rolled.

35. The process of working continuously
fed paper stock or other material, which
consists ir: subjecting the material to a sue-
cession of crushing actions and subjecting

it to a positive mechanical feed between

successive erushing actions.
In testimony whereof, I have signed my
name to this specification. .
ANTON J. HAUG.
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