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UNITED STATES

Pa1TENT OFFICE.

u. —— —_— e — — - —

EDWARD R. MARSHALL, OF TURNER’S FALLS, MASSACHUSETTS.

REFINING-ENGINE FOR PAPER-PULP.

- SPECIFICATION forming part of Letters Patent No. 635,563, dated October 24, 1899.
| ' ' Application filed Angust 5, 1898, Serial No. 687,846, (No model.) '

To all whom it may concermn:
Beitknownthat I, EDWARD R. MARSHALL,

a citizen of the United States, residing at

Turner’s Falls, in the county of Franklin and

State of Massaehusetts have invented new
and useful Implovemenm in Refining-En-
gines for Paper-Pulp, of which the followmn‘-

18 a specification.

This invention relates to papet manufac-—
buring, and particularly to the construction of
refining-engines for paper-pulp, and has for
168 object t,he production of a machine of this

~class wherein a beater-roll revolves within a

casing composed of suitable frame parts and
a series of bed-platesradially movable in said

frame parts toward and from the surface of
the said beater-roll for adapting the machine
to the production of pulp of any degree of

fineness.

A further object of the invention is the con-.

struction of a beater-roll consisting of two
cylinders mounted upon a common shaft, one

of sald cylinders having a larger diameter

- than the other, whereby greater clreumferen-
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tial speed is att&med by one end of said roll
than the other, which causes a movement of .

the stock on which the roll is operating from
that part of the roll having the smaller diam-
eter to that part having the larger diameter.
Anotherobject of the invention isthe con-
struction of means whereby all of the bed-
plates surrounding the larger or smaller part
of said roll may be moved simuitaneously to-
ward or away from said roll and in the pro-
vision of suitable means for packing the ends
and sides of the bed-plates forming part of
the casing of the machine, whereby the latter
is rendered water- tight. |
The invention conmsts 1n the construction
of the machine, as fully pointed out in the fol-
lowing Speciﬁeation and claims.

In the drawings, Figure 1 is a side eleva-

‘tion of a machine embodying this invention.
- Fig. 2 1s a longitudinal section of Fig. 1, ex-

eept that the beater roll is shown in ha,lf ele-
vation and. half-section. Iig. 2* is a plan

view 0f the face of one of the bed -plates.. Fig.
2°.1s a perspective view of a part of the cir-
cular rack for operating the bed- plates and
shows means for-holding said rack in opera-
tive position on the frame part of the casing.
Figs. 3 and 4 are elevations of opp051te ends |

of the end frame parts.

of the machine. Figs. 5 and 6 are cross-sec-
tions on lines 5 5 and 6 6, Fig. 2. Figs.7and
8 are views of the inner face and side of one
IFFig. 9 isan elevation
of the outer face of said end frame part. Fig.
101s an edge view, partly in section, of a plate
for closmw the central opening in said frame
part. Figs.11 and 12 are views of detail parts
of the operatmw mechanism of said circular
rack. Hig. 13 is a perspective view of one of
the movable bed-plates and one of the bars

between which the said plates are supported.

The usual type of refining-engines of this
class is one having a cone-shaped case and a
cone-shaped beatel -roll therein and longitu-
dinally adjustable in its bearings, whewbv
the edges of the knives on %dld roll and on
the 1nter10r of sald case may be brought into
a proper degree of proximity for pwduemn
the reqmred fineness of pulp. Certain dis-
advantages have been found to exist in the
use of this machine, chief among which is
the nneven wear of parts of the knives of the

roll and the knives on the interior of the case,
owing mainly to the shape of said roll and

1ts case. This uneven wear is a cause of se-
riousinconvenience, forit necessitates a tru-
ingupoftheedgesof the krivesin thecaseand
of those on the roll, whereby their edges will
lie in parallel relation to each other when in

operative position in the case; otherwise the

product of the machine would be of uneven
fineness and would be reduced in quantity.
Furthermore, this uneven wearing away of

the cutting edﬁ'es of the said kmves necessi-
tating more frequent grinding, shortens the

life of the knives very considerably. To ob-
viate this uneven wearof the knivesdue to the
difference in circumferential speed between
their opposite ends, the machine forming
the subject of this apphmtwn 1S constr ucted

with a beater-roll having the form of two eyl-

inders placed end to end on a shatt, one hav-
ing a larger diameter than the other and
preferably made in one piece.
this construction the stock is kept moving
through the machine in the same manner as
in the machine having a cone-shaped roll,
foras thatpartof the cylindical roll located ats
the delivery end has a greater circumferen-
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the stock will leave said delivery end, if per-
mitted to do so, faster than it enters the op-
posite end of the machine. The tendency,
therefore, is for the stock to move through
the machine in the same manner as in the
cone type referred to above. This roll re-
volves on a fixed axis, and a series of prop-
erly-supported bed-plates constitute the cy-
lindrical case in which said roll revolves,
which plates are simultaneously adjustable
concentrically to that part of the roll which
is inclosed by them.
viates another disadvantage of the cone type

of engine in that it does away entirely with

the end thrust of the roll-shaft against its

~bearings and permits the easy and quick re-
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moval of the sections of bed-plates forrepair

or for the examination of the beater-roll..

Referring to the drawings, the base of the
machine is indicated by 2, and bolted thereto
are the standards 3, in which are suitable
bearings for the roll-shaft 4. The annular
end frames 5 and 6, one of which is shown 1n

detail in Figs. 7, 8, and 9, and the center

frame 6* are bolted to the frame 2 in proper
positions, as shown, to receive the beater-roll
7. When the end frames and center frames
are properly placed, they are rigidly secured
together by bars 8, which are bolted to said
end and center frames in positions parallel

with the axis of the roll-shaft 4 and so spaced,

as to receive between them the bed-plates 9.

The number of the plates constituting the
casing for the beater-roll may vary according
to the diameter of the roll they inclose. In
the machine shown herein the number of
plates forming the case inclosing that part of
the roll having the smaller diameter is four,
and for the case inclosing the larger diameter
thereof the number i1s five.

This construction ob-

—

To provide for the location of a packing- .

plate 13 in the inner surface of the end frames
5 and 6 for bearing against the end of the
bed-plates 9, an annular groove 14 is turned
therein, as shown in Figs. 2,7, and 3, and the
segment-shaped plates 13, preferably of brass,

are inserted in said groove, {filling the space

between the adjoining sides of two of the

bars 8. Suitable cuts 15 (see Fig. 7) are made

through the outer wall of said groove 14 and

into the inner wall thereof for the reception

of the ends of the bars 8, which are V-shaped
in cross-section. This construction permits
the packing-plate 13, bearing against the end
of the bed-plates, to overlap the end of the
packing-plate 16, which is located in one side
of the bar 8 and which bears against the side

of said bed-plate.

6o

The packing-platesforone end and one side
of the bed-plates 9 are identical in the casing
for both the large and small portions of the
beater-roll and in each case are applied only
to the outer ends and to one side of the plates.
Adjusting-serews 17, (shown in Figs. 8 and 9,)
passing through the end frames, force said

bed-plates endwise against the opposite faces
The ends of the bed- |

of the center frame.

the machine 1s in operation.

plates and the surfaces of the frame and
packing-plates against which they bear are
faced off smooth, and when held firmly in con-
tact, as with the screws 17, are practically
water-tight. The sides of the bed-plates 9

70

are packed in a similar manner,viz: The said

the before-mentioned plate 16, let into said
side, which is made thick enough to receive
it, (see Figs. 5 and 6,) and by means of the
adjusting - screws 18, which enter suitably-

threaded holes in said packing-plates and

have a bearing in the side of said bars, serve
to move said packing-plates toward or away
from one side of said bed-plate and force the
latter against the side of the adjoining bar 8.
These bars are made of such shape as will
permit easy access to the heads of the screws
18 for manipulating the same, and each scrow
is provided with a check-nut 19 for locking
it in place. It is thus readily apparent that

by loosening slightly the serews 17 and 18 of

the bed-plates the latter may be moved to oc-
cupy any desired position relative to the sur-
face of the beater-roll, and the screws then
set up will rigidly secure said plate in that
position and at the same time pack the edges
of said plate against the egress of water when
1.  The bed-plates
are guided in their radial movements by the
accurately-finished surfaces of the packing-
plates on three sides thereof and by the ac-
curately-fi
on the remaining side of said plate, and as

the lug 238, by which the plates are supported,

is located as nearly as possible at the center
of gravity of said plate the movement of
both ends is practically uniform; but should
it not be precisely so the packing-plates,when
again screwed up to a bearing,will bring said
plate to its proper position. It will be ob-
served that the said bed-plates are forced
both sidewise and endwise against fixed abut-
ments, whereby whatever may be the degree
of separation between the operative surfaces
of the bed-plates and roll those surfaces will
always be in parallelism. =

The bed-plates are of the usual construc-

tion as far as their operative surface is con-

cerned, and consist of a suitable number of
knives radially located relative to the axis of
the roll-shaft 4. One of the plates is shown

in face plan in Fig. 2* and in perspective look-
ing at the outside of the plate in Fig.13. It

is seen that the body of the plate consists in
a metal rectangular-shaped open box having
a concave lower surface concentric with the
beater-roll, on which surface the knives 20
are secured between wood strips in the usual
manner, wedges 21 being employed to lock
the knives and strips 20 between the edges of
the side plates 22, which project beyond the
inner surface of the body of the bed-plate,
the inner edges of that part of said side plates

nished surface of the center frame.

| bars 8 are provided on one side thereof with
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body being radially formed relative to the
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secured to the sides of the body part of the
bed-plate by serews, as shown in Fig. 18.

As hereinbefore smted the roll 7 - is made
up of two C}hndels havmn different diame-
ters, and a series of bed- pldtes incloses each
of said cylinders, the center frame 6* being
located between said two series of bed- plates
Separate adjusting devices for each of said
series are provided and located at opposite
ends of the machine, by means of which each
series of bed-plates may be adjusted at will

toward and away from the surface of the roll

which they inclose. Sald adjusting devices
are constructed as follows: Each of the bed-
plates 9 has a lug 23 cast on the upper sur-
face of the body part thereof at about the
center thereof, and said lug is perforated to
recelve pivotally one end of a pair of links
24, with which said plate is connected to a
lever 25. The latter is pivotally supported
by one end on the center frame 6* between
the lugs 6°, cast on said frame, and its Oppo-
site end is forked to recelve therem the swiv-
eled nut 26, which is applied to a screw-

threaded shaft 27, supported at one end in |

the end frame and passing through a suitable
bracket 28, bolted to the end frame. (See
Fig. 2.) Trunnions 26* on sald nut 26 en-
gage with the end of said level, as will here-
mafter appear.
1on 29, located between said bracket andthe
surface of the frame. Said shaft 27 is revo-
luble and is rotated by the engagement of
the said pinion with the teeth on the side of
the circular rack 30, which is also provided
with gear-teeth on its periphery. This rack
fits over the circular frames 5 and 6, as shown,
and is revoluble on said frames and is held
thereon for rotation in a fixed plane by a
bracket-arm 31, Figs. 1, 2, 3, and 4, bolted to
the end frame and bemmn aﬂ*dmst the edge
of the rack, and by screws 3‘9 (see Figs. 2
and 2%,) radially located in said frame and
the ends of which enter loosely a groove 33,
located in the inner surface of 5&1{1 Iaek
Said bracket-arm 31 supports a worm-shaft

34, havinga worm-gear thereon engaging with

the row of teeth on the periphery of Suld rack
30. A second bracket 35, bolted to the frame,
Figs. 3 and 4, supports the outer end of said
worm-shatt 34, and on the end of the latter
is a hand-wheel 36, whereby said shaft is ro-

tated. Saild nut 26 is provided with trun-.

nions 26*, which have a bearing in suitable
slots in the forked end of said levers 25, where-
by the latter may be operated by said nut 26
without springing said shaft 27 and causing
any binding thereof in the said nut. =

T'he foreﬂ'omﬂ* description of the manner of
suppor EIH‘D‘ one of the bed- plates 9 applies to
all of them forming the casing for both ends
of the beater-roll 7 |

As shown in the drawings, the levers 25,
which support the bed - pla,tes are all sup-
ported by one end on the center frame 6 and
extend toward opposite ends of the machine.

Theotherends of said levers are all connected |

On said shaft is fixed a pin-:

by the gearing above described with the cir-
cular racks located on the end frames 5 and
6, each of which racks is provided with the
worm-gear devices described, whereby they
may be rotated and all of the bed-plates 9 si-
multaneously operated for adjustment rela-
tive to the surface of the beater-roll 7.
Theroll 7is of the usual construction so far
as the application of the knives to the surface

1sconcerned. Theroll may bemade, asshown

In the drawings, having a eylindrical body of
two diameters, made preferably in one piece
of any suitable metal and secured to the roll-
shaft 4 by keysorotherwiseand having knives
applied thereto in the usual manner. The

‘noveltyin the construction lies in placing two

cylinders, one of larger diameter than the
other, on a common shaft, whereby the same
effect i1s obtained as by the use of a cone-
shaped cylinder of the type in common use
in machines of this class without the attend-
ant disadvantages of the latter, to which al-
lusion has been made. By making the de-
livery end « of thé roll 7 of a larger diameter
than the inlet end b thereof a ﬂreater circums-

ferential speed at said delivery end of the roll

is attained, and consequently a more rapid
movement of the stock through the machine
takes place aftersaid stock has passed through
the annular passage 37, between the inside
surface of the center frame 6* and the pe-
riphery of the body part of the roll 7, be-
tween the adjacent ends of larger and smaller
portions of the beater-roll. This accelerated
movement of the stock in the delivery end of
the machine cansesauniform flow of the stock
through the inlet end thereof, and the bed-
plates which inclose the two parts ¢ and b of
the roll may be set to give to the stock in one
end of the machine a different treatment from
that to which it is subjected in the other end
thereof. This characteristic is very impor-
tant, as machines of this class are used chiefly
as refiners—yviz., they are employed to reduce
stock taken from the beating-engine to a
proper condition to run on to the paper-ma-

chine, and by reason of the separate adjust-

ment of the bed-plates to the two sections «

and 0 of the roll both sets of plates may be
adjusted to give the stock a uniform treat-

ment or the inlet end of the machine may be
adjusted to give the stock a quick reduetion
and the exit end of the machine adjusted to
give it a very light Dbrushing effect only.
Every 1'eq11i1'e.ment of the paper.—manufae—
burer can be met by reason of the wide range
of adaptability of the machine to the rapid
reduction of fibers requiring different modes
of treatment.

"I'he center frame 6* is constructed with the
annular openings 37, having a diameter
slightly exceeding that of the inlet end b of
the roll 7, and the end frame 5 is constructed
with a stmilar opening 38, slightly larger than
the diameter of the end a of the roll. The

| purpose of this is to permit the easy removal

of the roll from the casing without disturbing
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the adjustment of the bed-plates surrounding
either section of the roll. The opening 33
and asimilaropening in the frame 6 are closed
by circular plates, 39 indicating the platefor
end frame 6, and 40 for the end frame 5. On
the said plates a channel 41 (see Figs. 2 and
10)isformed concentric therewith and located

opposite the ends of the'knives in said plates

and beater-roll for the easy entrance and exit
of the pulp, and a pipe connection 42 is made

with the channel of the plate 40, means be-

ing provided for making said connection at
either side of the machine. The inlet con-
nection 89* on plate 539, however, is preferably
made permanently thereon and centrally over
the shaft 4, and suitable pipes extend from
said connections to a source of supply of stoek
for the machine and to a suitable sheet or re-
ceptacle for the finished product. T'he cen-
tral apertures in the plates 39 and 40, through
which the shaft 4 passes, are provided with
suitable stuffing-boxes for making them tight.

Having thus described my invention, what
I claim is—

1. In a pulp-refining engine, a beater-roll

comprising two cylinders, one of greater di-
ameter than the other, the one having the
smaller diameter being located at the inlet;
end of the engine, a shaft for said roil, and a
plurality of concentrically-supported, radi-
ally-movable bed-plates forming a casing sur-
roundingsaid roll, substantially as described.

2. In a pulp-refining engine, a beater-roll
comprising two cylinders, one of larger diame-
ter than the other, the one having the smaller
diameter being located at the inlet end of the
engine, a shaft therefor, a bed-plate for each
of said cylinders, and a suitable case for said
roll, substantially as described.

3. In a pulp-refining engine, a beater-roil
comprising two cylinders, one of greater di-
ameter than the other, the one having the

smaller diameter being located at the inlet

end of the engine, a shaft for said roll, a se-
ries of concentrically - supported, radially-
movable bed-plates forming,; with the frame
parts of the engine, a casing for each of said
cylinders, and means for simultaneously and
uniformly moving each of said series of bed-
plates toward and from said roll, independ-
ently of the other, substantially as described.

4. In a pulp-refining engine, a beater-roll
comprising two cylinders, one of greater di-
ameter than the other, the one having the
smaller diameter being located at the inlet

‘end of the engine, a shaft therefor, a frame,

a plurality of concentrically-supported radi-
ally-movable bed-plates forming, with said
frame, a casing surrounding said roll, and
means for suitably packing said bed-plates
and securing them in said frame, substan-
tially as set forth. |

5. In a pulp-refining engine, a suitable
frame, a beater-roll comprising two cylinders,
one of which is of greater diameter than the

|

[ other, supported in said frame; a series of

bed-plates forming with said frame a casing
for each of said cylinders, a passage between
the casing of onecylinder to that of the other,
levers supported on said frame and connected
with said bed-plates, screw-threaded shafts
engaging said levers, suitable gear connec-

tions between said shafts whereby the bed-

plates codperating with each eylinder may be
simultaneously adjusted toward and from

‘said eylinder by the actuation of said shafts,

suitable packing between said frame and bed-
plates, and means for securing the latter to

the frame, substantially as set forth.

6. In a pulp-refining engine, two suitably-
supported end frames and a center frame,
bars extending between said end and center
frames and fixed thereto, a beater-roll cen-
trally supported in said end frames,bed-plates
supported between said frames and constitut-
ing with said bars a roll-inclosing case; pack-

ing devices for the two sides and one end of

said bed-plates, means for unitormly moving
all of the latter radially and for rotating said

roll, substantially as described.

7. In a pulp-refining engine, a beater-roll
comprising two cylindrieal portions having
different diameters and having the same axis
of rotation, aninclosing case for said roll com-
prising a series of radially-adjustable bed-
plates for each of said cylindrical portions,
means for adjusting each of said series inde-
pendently, and all of the plates of each se-
ries at one time, and a suitable frame for sup-
porting said roll and said plates, substantially
as described. | | |

3. In a pulp-refining engine, two suitably-
supported end frames and a center frame, a
beater - roll comprising two cylindrical por-
tions, one of which is disposed on each side
of said center frame and supported on a com-
mon shaft having bearings in said end frames,

bars between each of the latter and said cen-

ter frame, bed-plates adjustably supported
between said frames and said bars and con-
stituting, with said parts, separate inclosures
for each of the cylindrical portions of said
roll, a suitable passage through said center
frame, packing for the edges of said bed-
plates, and means for rotating said roll, sub-
stantially as described. | |

9. In a pulp-refining engine, a beater-roll
comprising twocylinders, one of larger diame-
ter than the other, the one having the larger

diameter being located at the delivery end of

said engine, a shaft for said rolls, a bed-plate

for each of said eylinders, a suitable case for

said roll, and a passage in said case located
between the adjoining ends of said cylinders

and inclined to the axis of the roll, substan--

tially as described. |
- - EDWARD R. MARSITAILL.
Witnesses: | |
Wwnm. H. CHAPIN,
I. H. BARTLETT.
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