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To all whom il may concern:
- Be 1t known that I, Irwin P. DiLron, a citi-
zen of the United States, and a resident of

Liawrence, Massachusetts, have invented an

Improvement in Paper Re'ﬁning Kngines, of
which the following desceription, in connection

with the accompanying drawings, is a specifi-

cation, like letters on the drawings represent-
1ng hht, parts.
MV Invention 1s an 1mprovement 1n refin-

mng-engines for use in manufacturing fine

grades of paper.

Heretofore 1t has not been considered prac-
ticable to use a refining-engine for making the
finer grades of paper; but instead thereof the

- pulp has been kept a greater length of time
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adapted for the fi

in the beater, which of course results in more
expense and considerable loss of time.
cordingly I have devised the means hu einaf-
ter described for adapting the usual refining-
engine to all classes of work. The reason
W]]V the mdmarv refining-engine has not been
ner omdes ot work has been
that because of the comcal shape of the plug
and its casing the paper stuff or pulp has its
fibers twisted or rolled together as they travel
spirally from the small end of the engine to

the other end thereof, this twisting tendmo to

shorten the fiber, and thereby lender he 1e-
sultmfrpftper deficient in stre noth and quality.

Hence my invention, br oadlv stated, con-
sists 1n providing means for untwmtmg or

straightening out and lengthening or drawing

out the fiber, so that it is restored to its proper
condition asrequired for producing thestr ong-
est paper.

While my invention 1s capable of many dif-
ferentembodiments, I prefer to provide means

at the outlet end of the engine for receiving

thepulpand gradually straightening anddraw-
ing out the fibers thereof, the means which I
employ preferably consisting of a cylindrical
refining-wheel or other moving surface hav-
ing all parts thereof moving at the same speed
with relation to a cooperating surface, the re-
sult being that the fiber 1s simply drawn out

orstraightened, there not being any possibility

of its path of movement being diverted from
a straight line. -
The constructiomtl details of my invention
will be pointed out more at length in the fol-
lowing description, reference being had to the
accompanying drawings, -In which I have
shown a complete embodiment of my inven-

tion.
- In the dmwmws Plo are 1 1sa view, largely

Ac-

| in vertical longitudinal section and partly in

from the right.

[ -

side elevation, of a refining-engine embody-
1Ing my invention. FKig. 21sa transverse sec-
tional view thereof, taken on the line 2 2, ¥ig.
1. Fig. 3 is a plan view of one of the grind-
1ng blocks or frames, said fiecure being tahen
Iool{mﬂ toward Fig. éL from the left. Fig. 4
is a view in end ele ation looking at Kig. 8
Fig.- 51s an enlarged central
vertical sectional view of a portion of the
drum or fiber-straightening wheel. Fig. 61s
a vertical longitudinal sectional view of a
modified form of straightening device. Fig.
7 is an enlarged detail, in side elevation, of the
hand-operating mechanism for adiusting the
fiber-straightening means. Fig. 8 is a frag-
mentary detail, in side elemtmn of one of the
gears. Iig. 9 is a sectional view of a portion
of the construction shown in Fig. 6.
\/Iounted on a sultable base w are u br 1ohts o
«" &’ a*, In whmh is Journaled a shaft @', driven
by a pullesf ' and carrying a usual refining-
pluo @', _COO[)GI atmo with a usual ieud inlet
, trap @', neck ¢”, and plug-casing «”, said
Shaft @ being adjustable lenmmqullv 1n

usu'Ll manner bV 2, h.:md W’h{ael ¢ and screw

' operating in a nut ¢” on the under side of
a _]011111*11 box ", sliding with the shaft on a
way 1n the upright «', all as set forth, for in-
stance, in my Patent No. 621,298, of March
14, 1899. As the paper-pulp passes in at the
inlet ¢ and after being properly settled, &e.,
reaches the refining-engine proper or plug
portion of the engine it is forced forward be-
tween the revolving surface of the conical

plug ¢" and the lining of the casing «", the

result being that 1t travels in a spiral path,
being rolled over and over as 1t moves for-
ward, and because of the conical shape of the
refining members it reaches the outlet end of
the plug in a twisted condition. Accordingly
I provide at the outlet end of the plug a
stralghtening device B for drawing out and
untwisting the fibers which have been thus
twisted, as explained.

The dewce B, as shown in Sheet 1 of the
drawings, consists of a chamber 4, containing
a wheel or cyvlinder &', provided pet_lphu ,:1115
with refining blades or bars 4%, {(shown most
clearly in Fig. 2,) cooperationg with station-
ary blades or bars #’, peripherally arranged
in a plurality of groups concentrically about
the wheel or cylinder o and adjustably car-
ried in blocks or frames /%, sliding 1n radial
pocketsd’, formed in the walls of the chamber ).
Asthe cylinder rotates the cooperating sur-
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faces 6* b’ ogradually

iber and smooth lt or dmw 1t out into 1its
properly-lengthened position,so that the fibers
overlap and bind strongly upon each other,

thereby avoiding or preventing delivering the
pulp from the engine in a twisted condition.
This result is accomplished by interposing the
straightener as described, becanse of which
the stock or pulp is obliged to travel in a sin-
gle plane before it is finally delivered, the pulp
travelinein this single plane a sufficient length
of time to 1nsure that 1ts Sbers are all drawn
out straight and into their properly-length-
ened and parallel condition. In other words,
the stock 1s put back as nearly as possible
into the form, so far as the relation of its
ibers 1s concerned In which it was when it
left the beater. The stock enters the straight-
ener B from the plug «' at 4’ and after travel-
ing entirely around the same it leaves at the
dl%harfre outlet 4"

The various frames or blocks $* are each
acdjustable, as already stated, being carried by

screws 0°, entering threaded openings #° (see |

Figs. 3 and 4) in the respective blocks, said
screws carrying ab their outer ends beveled
gears 0", engaged by the teeth ™ of a ring-
gear b, provided on its outer surface with
worm-teeth 4", driven by a worm 4%, operatec
by a hand-wheel 4%, (see Figs. T and 8,) said
gear 0 being mounted in a circular groove
/' in the chamber-casing 0, as clearly shown

in Figs. 1 and 6.
As shown in Kig. 1, the fiber-straightening

device B is rigidly held in position as a part
of the maln frame, and the drum & thereof
has a hub 4" projecting laterally therefrom
and held interlocked by orooves and ribs 5"
with its journal-bearing. 1In some instances,
however, it is convenient to have the stmloht-
ener move with the plug ¢ and shaft &, and
under such circumstances I fix the eylinder
thereof directly on the shaft ¢ and mount it
directly against the end of the plug ', as

shown clearly in Higs. 6 and 9, the construc-

tion otherwise being the same, excepting that
the cylinder 0’ has an extension $¥, whose

ribs or straightening-surface is shu‘hthT bev-

eled. as indicated (where it i1s somewhat exag-
ogerating for clearness of illustration.) The
reason for providing this outer extension and
beveling the same is to provide for the ad-
justment thereof to the left, Fig. 6, as the
surfaces of the block ¢ and adjacent parts
wear away and also to provide that as the
part 4 is brought beneath the surface ° its
diameter will correspond to the decreased or
worn diameter of the part 4’ at the time of
sald adjustment. In this construction the
straightened fiber 1s delivered for conven-
ience at . In both constructions I provide
a gap or pocket between the cylindrical part
and the conical part, as indicated at «, Fig. 1,
and o, Fig. 6, this pocket being sufficient in
extent to permitthe stock to lose 1ts alinement

straighten out the twisted

804,586

or direct path of travel before entering upon
the straightening action.

Having provided the straightener B, as
above explained, thereby having increased
the normal length of the machine, 1t becomes
desirable to shorten the mechanism so that
the entire machine will not occupy any greater

length than usual, and accordingly instead of

havmw the pulley a’ fast directly on the shaft
@, as “has been the practice heretofore, in
whlch case the shaft and pulley have both
been adjusted lengthwise together, I provide
means for maintaining the pulley &° non-ad-
justable lengthwise, and hence by this means
[ am enabled to decrease the distance between
the uprights ¢’ and «°. TIaccomplish this re-
sult by providing in the shaft ¢° a long key-
way « ', in which rests a key ¢" for locking
the hub ¢" of the pulley ¢’ therewith, while
permitting the shaft to move longitudinally
with reference to said pulley, and to prevent
the key-seat &' from cutting the journal-bear-
ings I provide opposite sleeves ¢, surround-
ing the shaft ¢’ and secured to the pulley at
«”, said sleeves rotating in the bearings of the
uprights ¢ and ¢°. It will thus be seen that
notwithstanding the additional length of
orinding - surface provided by my invention
the machineitself is the same length as before.

1t will be understood that my invention may
be carried out In various embodiments, the
oist of the invention residing in providing
means for brushing out and straightening the
fibers of the pulp or paper-stock as the latter
leaves the engine, and accordingly I wish it
understood that many changes in form, ar-
rangement, and relation of parts may be re-
sorted to without departing from the spirit
and scope of my invention as further defined
in the claims. |

Having described my invention, what 1
claim as new, and desire to secure by Letters
Patent of the United States 18—

1. Inarehining-engine, a ber-strawhtenm
having located at the outgoing end of the
conical plug, and separated therefrom by a
peripheral gap or pocket, and mechanism, in-
cluding engaging surfaces relatively mov-
able, for compelling the independent fibers of
the paper-stock to travel in single parallel
planes, whereby the fibers are brushed out
straight and parallel before delivery from the
engine.

2. A relinlng-engine, comprising a conical
plug and a codperating grinding-surface, and
acljacent to the outlet end thereof similarsur-
faces cylindrical in shape, and relatively ad-
justable radially for receiving the pulp from
the conical surfaces.

A refining-engine comprising a conical
plug and a codperating outer conical grind-
ing-surface, and having adjacent its outlet
end a fiber-straightener comprising a cylin-
drical portion provided peripherally with
fiber-engaging bars, and an outer codperat-
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ical plug, and a codperating casing, a
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ing fiber-engaging surface separated from
sald conical grinding-surface by a gap or
pocket for receiving the pulp before it passes
between the cylindrical grinding-surfaces.
4. A refining-engine, comprising a conical

plug and a cooperating conical grinding-sur-

face, combined with a chamber separated from
sald plug at the outgoing end thereof by an
intervening pocket, said chamber containing
a cylindrical, rotary grinding-surface and a

cobperating grinding-surface adjustable ra-

clially thereof.
5. In a refining-engine, comprising a con-
1ber-

straightener adjacent.thereto, a shaft carry-

ing said parts and longitudinally adjustable,
a driving-pulley mounted on said shaft to ro-
tate the latter, a key-seat in said shaft, a key
from said pulley engaging said key-seat and
longitudinally movable therein, and connect-
ing means secured to said pulley and surround-
ing sald shaft to rotate therewith while hold-
ing said pulley against longitudinal movement.

Intestimony whereof 1 havesigned my name

to this specification in the presence of two sub-

seribing witnesses. |
IRWIN P. DILLON.

Witnesses: ' '
Greo. H. MAxXwWELL,

JorN K. PorTER.
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