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To all whom 16 el CORCErTL.

Be it known that I, FRANK KUGENE Kryes,
of New York city,in the county of New York
and State of New York, have invented certain
Hew and useful Improvements in Machines for
Felting Pulp; and I do hereby declare the fol-
lowing to be a full, clear, and exact description
of the invention, such as will enable others

<killed in the art to which 1t appertains to make
and use the same. -

My invention relates to an improvement in
machines for felting pulp, and 18 especially
adapted for use in connection with and 1s an
improvement on the machine patented by me
February 11,1902, No. 692,362. In that pat-
ent I show and describe a perforated or re-
ticulated mold or pulp-cylinder divided 1n-
ternally into radial compartments and revolv-

ine in a vat containing the pulp, the said cyl-

‘nder being so constructed and arranged that
a layer of the pulp1s caused to adhere to the
periphery of the mold or pulp-cylinder as the
latter revolves, the supertfluous moisture be-
ing removed from the said layer of pulp by
maintainine the radial compartments of the
mold or pulp cylinder as they leave the pulp-
vat and approach the couch In a vacuous ¢on-
dition, thus extracting the moisture from the
fiber before the latter leaves the mold or pulp-
roll.  The layer of pulp thus deposited on the
mold or pulp-cylinder 1s removed from the
Jatter by the couch-roll and deposited upon

has been obtained, after which the material
that has been wound on the winding-roll 1s
removed by severing 1it, thus
to be stripped from the winding-roll. With
such an apparatus the product 1s a sheet or
hoard having a surface area approximately
the surface area ot the winding-roll.

My present invention consists, first, in the
ntroduction between the couch and the main
winding-roll of a removable collapsible wind-
ing-roll designed for forming tubes or tubes
trom which barrels, buckets, kegs, or similar
articles may be formed, and, second, 1n pro-
viding the mold and couch-rolls with suction-
openings at their ends, the said openings be-
ing of greater area than the closed sections of
the ends. |

With these ends in view my invention con-

sists in the parts and combinations of parts
and in the details of construction, as will be
more fully described, and pointed out in the

clalms.

the winding-roll until the required thickness.

leaving 1t free

bevel-pinion 12°,

In the accompanying drawings, Figure 11s
a view in plan, partly in section, of my 1m- -
proved apparatus, the mold being removed.
Fig. 2 is a view in vertical section on the line
a « of Fig. 1, the mold and couch-rolls being
removed. Fig. 3 is a view in section on line
) b of Fig. 1 through the vat and showing the
mold, couch and winding rolls in end elevation,
and alsoshowing the near track and the frame
supporting the same. FKig. 4 1s a view in end
and also in side elevation of one of the end
plates for the mold and couch-rolls. Fig. b
‘s a view showing the winding-roll and 1ts
bearing-block and track, the block and track
being in section. Fig. 61s a view In side ele-
vation. and Fig. 6* is a view in plan, of same.
Fio. 7 is a view ot the winding-roller com-
plete, showing the details in dotted lines.
Fie. 8 is a view in vertical longitudinal sec-
tion of one end of the winding-roll. Fig. 9
is'a view in transverse section of said roll,
and Fig. 10 is a sectional view of the gearing
for elevating and lowering the winding-roll.

1 represents a pair of standards or uprights
tormed with suitable vertical guideways 2, 1n
which the bearings 38 of the winding-roll 4 are
adapted to be raised or lowered to accommo-
date rolls of various sizes. The bearings 3
are each provided with a screw-threaded open-
ing or bore for the passage of ‘a screw o,
which latter is mounted in suitable bearings
in the uprights or standards 1. Kach screw
5 is provided on 1ts upper end above 1ts up-
richt or standard 1 with a pinion 6, which
latter is engaged by the pinion 7 on the
slightly-inclined shaft 8, journaled 1n bear-
ings on the rear side of the apparatus. Each
shatt 8 is provided on its lower end with a
bevel-pinion 9, which meshes with a bevel-
pinion 10 on the horizontal shaft 11. This
<haft 11 extends.lengthwise the apparatus
and carries both bevel-pinions 10. Power 1S
applied to shatt 11 by belt-pulley 12, secured
on stub-shaft 12*.  This stub-shaft 1s mount-
ed in a suitable bearing carried by the trame
of the apparatus and has keyed thereto the
which meshes with pinion
12¢, mounted on a pin carried by the frame
of the apparatus.  This pinion 12° meshes
with pinion 12% loose on shaft 11, and between
pinions 12° and 12%is located the sliding clutch
12¢. keyed to shaft 11, and 1s designed to en-
oaoe clutch-teeth on said pinions 19° and 12°.

When the clutch is out of engagement with

‘pinion 12, the latter simply rotates without
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Imparting any movement to its shaft 11.
When the clutch is moved into engagement
with pinion 129 thus locking the latter to
shaft 11, rotary movement in one direction
will be imparted to said shaft through the
pinions 12° 12°, and 129, and when the clutch
is shifted to the other extreme the shaft 11
will be rotated in the opposite direction by
the engagement of the clutch (which, as be-
tore stated, is keyed to shaft 11) with pinion
12°. ~ By this arrangement shaft 11 can be ro-
tated in either direction to raise or lower the
winding-roll or can be disconnected. so as to
remain stationary.

After the proper thickness of fiber has been
deposited on the winding-roll the latter can
be elevated above the couch-roll and the sheet
or board severed and unwound. After the
sheet or board has been removed from the
winding-roll by reversing the direction of mo-
tion of the screws 5 the winding-roll can be
lowered onto the couch-roll in a position to
take the adhering film of fiber therefrom.

The bearings 3 are each provided with an
open slot 15, in which the trunnions 14 of the
winding-roll rest and in which they move.
The winding-roll rests with 2 yielding pres-
sure on the couch-roil. Hence as the fiber is
deposited on the winding-roll the latter is
gradually elevated until the desired thickness
of board has béen obtained. The pressure on
the winding-roll is regulated by the levers 16,
which latter are pivoted at 17 to the arms 18.
The arms 18 are integral with theijr respective
bearings 3, and each lever 16 bears on a trun-
nion 14 of the winding-roll 4. The longer mem-
bers of the arms 16 carry at their ends the rods
19, on which removable weights may be placed
for increasing the pressure. The fiber is ¢ eliv-
ered to the winding-roll from the couch-roll
21, the latter being mounted in the frame with
1ts periphery in contact with the periphery
of the pulp mold or cylinder. This couch-
roll 21 is hollow, with a perforated or reticu-
lated periphery, and is connected to the shaft
22 by a coupling interposed at the point 23,
0 as to permit the roll to be removed and re-
covered or repaired, as necessity demands.
The shaft 22 is provided with a gear 29%
meshing with driving-gear 22¢. which latter 1S
fixed on the shaft 229, carrying the belt-pul-
ley 22°.  The couch-roll is provided with the
- toothed gear 24, which meshes with a similar
gear 44" on pulp-mold 25, thus causing the
couch and mold to rotate in unison. This
mold or cylinder 25 is provided centrally with

a hollow core 26, which is of douy ble-conical

shape in longitudinal section—that, is to say,
is in the shape of two hollow cones placed
“base to base—the portion outside of said cen-
tral conical section being divided into com-
partments 27 by a series of radial partitions
28, which terminate in contact with the Inner

tace of the perforated or reticulated periphery
of the mold. The central part of the inter- |
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nal double cone is provided with a peripheral
ritb 29 for supporting the reticulated circum-
ferential covering of the mold or cylinder 25,
the rib having openings therein for the free
passage of air from one end of the cylinder
to the other. |

~"T'he vat 31 is provided with a supply-pipe
for the pulp and with an overflow-pipe for
the escape of the surplus pulp. The over-
flow-pipe 32 maintains the pulp in the vat at
a uniform level, and, if desired, the said pipe
may be screwed into its seat, so as to render
1t adjustable with respect to its height, so that
the level at which the overflow occurs may be
varied. - |

The pulp mold or eylinder 25 is open at its
two ends, and the latter are overlapped by
flexible bands or rings 45, which latter are
carried by the ends of the vat and are designed
to seal the joint between the ends of the vat
and the revolving mold or eylinder and pre-
vent the ingressthrough the ends of the mold
of pulp or air into the compartments of the
mold or cylinder.

Located at the two ends of the mold and
within the vat are the plates 20. These plates
each have a hub to receive the shaft of the
mold, and each is held against rotation on the
mold-shaft by a pin secured to its plate and
resting between the brackets 20% secured to
a stationary part of the vat or frame. By
changing the position of the brackets it will
be readily seen that the position of the plates
can be changed with relation to the ends of
the compartments. These plates rest up close
to the ends of the partitions in the mold and
cover and close that portion of the mold from
a point Just in the rear of the point where the
pulp is removed from the mold by the couch to
a point below the pulp-level in the vat, or less
than one-half of the open ends of the molds,
thus leaving the greater area of the ends ex-
posed to thesuction. Inother words, the con-
partments in the mold that are not covered with
the pulp, but which, on the contrary. have de-
posited their pulp on the couch and are return-
ing to the vat, are covered by the end plates, so
as to prevent any suction through them, asno
suction 1s needed there. while those compart-
ments which are on the upward move toward
the couch are exposed at their ends to the suc- |
tion. The open compartments in the mold or
those not covered by plates 20 are in direct

communication with the suction-chamber 33,

which latter is connected at 36 with the plpe
of an exhaust-fan, which operates to maintain
a partlal vacnum or constant suction within
those compartments of the mold not covered
by plates 20, and thus cause not only the fibers
to be drawn onto the mold and adhere there-
to and the felting together of the fibers of the
several sheets, but extracts the water from
the adhering plates. -

The couch 21 is identical in structure with
the mold, except that it is of less diameter
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and its longitudinal partitions, which divide
the roll into longitudinal compartments, are
straight at their outer ends instead of curved,
as in the mold. The couch is also provided
ot each end with a plate 20°, similar in all re-
spects to the plates 20 at the ends of the mold,
which cover the compartments that have de-
posited their pulp on the winding-roll down
to the points where they take pulp from the
mold, thus cutting out from the suction those
compartments of the couch not covered with
pulp. The compartments of
covered by plates 20° are In communication
with suction-flues 38, also leading to the pipe
of the suction-fan, the flues 1nto which the
mold and couch discharge their air being each
provided with a damper by which the suction
or exhaust can be regulated and controlled.
The suction at the ends of the molds neces-
sarily draws in air through the pulp, and the
water from the pulp and the air and water
thus drawn into the compartments in the
mold are discharged at the ends of the latter
into the suction-chamber 33, the water being

separated from the air, it deemed essential,

- before reaching the pump or exhaust-tan.

The shatt of the pulp mold or cylinder 1s
carried in bearing-boxes 41, and the boxes 41
are pivotally supported in the yokes 42, car-
ried by the levers 43. These levers are piv-
oted to the vat or tub and each 1s nrovided
with adjusting mechanism 44, by which the
mold or cylinder can be moved toward or
away from the couch-roll. As the air or ex-
haust chambers or boxes are carried on the
shaft of the mold or cylinder, it follows that
when the latter is moved or adjusted the air
hoxes or chambers move therewith. The
pulp mold or cylinder receives its motion
trom the couch-roll through the pinions 24
and 44%, the depth of the teeth of said pinilons
being such that these parts will not become

disengaged by any ]

variations in the position
of the mold or cylinder relatively to the couch-
roller. | |
The parts thus far described are designed
tor making sheets or boards. For making
t ubes I elevate the winding-roll previously de-
seribed and interpose a collapsible roller 45.
This roll 45 is mounted at its ends in the slid-
ing blocks 46, which latter are mounted on
the parallel horizontal rails 47, the boxes be-
ing grooved to receive the heads of the rails.
These rails project from both sides of the ma-
chine and each is provided with a spring-tooth
48, designed to enter a recess in sliding block
16 and yieldingly hold the latter agalnst a
sliding movement. B :
Mounted in brackets projecting from the
trame of the apparatus is the shaft 47%, pro-
vided near its ends with the wheels 48%  Se-
cured to each wheel is a chain or wire rope
49, the rear ends of which are designed to be

detachably secured to the front ends of the

the couch not

3

1in the proper direction, by hand - power or
otherwise, the blocks carrying the collapsible

roll will be pulled forward toward the front
ends of the tracks. In the operation of the
device while one collapsible roller is receiving
its coating of pulp I detachably connect an-
other pair of blocks 46 to the rear of the blocks
carrying the roll being covered, so that when
the roll in operation has been covered the act
of withdrawing it brings another roll 1nto
place, thus making the operation of the ma- -
chine practically continuous. When one roil

has been covered to the desired thickness, 1t

'« withdrawn from the rails and is then de-
tached from the blocks in the rear and also
trom the chains. The free ends of the chains

1 are then conqeéted up to the front end of the .
| blocks carrying the roll being covered and

another set of blocks carrying an empty roll
is mounted on the rails from the rear ends of
the latter and connected up to the rear ot the
blocks carrying the roll being operated upon.
By this construction and operation of the rolls
as one is withdrawn from an operative posi-
tion another is drawn into position, so that
the operation is continuous, no stoppage be-
ing necessary for the removal of the covered
rollor the introduction of a new roll.

The collapsible rolls rest in slots 1n the
blocks and as they are covered with the neces-

sary layers of pulp they gradually rise until

the required thickness has been deposited and
they are held down in their seats by the levers
50, each of which is provided with a depend-
ing bearing 51, having curved or beveled ends
with which the trunnions of the rolls engage
as they are drawn into and moved from their
operative positions. These levers 50 are pLV-
oted to the frame at 52 and each is provided
at its outer end with a weight 53, which latter
holds its lever against the trunnions and the
periphery of the roll in a position to talkke the
film of pulp from the couch.

The roll 45 is, as before explained, designed
for making pipesor tubes or barrels, buckets,
or keg-bodies. Hence it must beso constr ncted
as to becollapsed within the tube,soasto permit
the tube, pipe, or other article to bestripped in-
tact therefrom, and while this may be accom-
plished in various ways I have shown a roll
comprising a series of spiders 54, one located
at each end and preferably two intermediate
‘te onds. These spiders each comprise a. hub,
o series of arms, and a rim, the latter being
broken away a distance suflicient to permit of
the contraction of the sheet-metal covering 5.
This covering 55 is in the form of a slitted cyl-
snder and issecured to therims of the spiders
with its free edge 56 terminating near oneset
of arms. This free edge 56 is supported on
o series of links 57, each of which is mounted
on a cam 58. The several cams are prefer-
ably located adjacent to the spiders and are
secured on a shaft 59, running lengthwise the

blocks 46, so that when the wheels are turned | roll. This shaft is provided at one end with
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a square or angular head 60 for the attachment
of a wrench, key, or other device by which the
shaft and cams are turned, thus drawing in-
wardly or collapsing that part of the sheet-
metal covering not supported by the spiders.
This collapsing of the roll detaches the latter
from the pulp-tube and permits the latter to
be withdrawn. With the machine as above
described I am enabled to not only make
tubes, but by using the large upper winding-
roll 4 can make sheets or boards, and by the
use of the platesor heads covering those com-
partnients of the mold and couch not covered
by pulp I am enabled to secure much oreater
suction than has ever before been attained,
and hence produce a pulp containing much
less moisture.

It 1s evident that changes in the construe-

tion and relative arrangement of the various '_

parts might be made without avoiding my in-
vention, and hence I would have it under-
stood that I do not restrict myself to the par-
ticular construction and arrangement of parts
shown and deseribed; but, L

Having fully described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is— |

1. In amachine for felting pulp, the combi-
nation with a vat, a mold rotating therein, a
couch-roll, adjacent to the mold so as to take
the fiber therefrom, a winding-roll and suc-
tion-chamber, the mold being divided into a
series of longitudinal compartments by par-
titions, of a plate so located as to cover one
end of the compartments of the mold not coat-
ed with the pulp or fiber, the other compart-
ments communicating with the suction-cham-
ber. |

2. Inamachine for felting pulp, the combij-
nation of a vat, a rotating mold therein, the
latter being divided into a series of longitudi-
nal compartments by partitions, plates cover-
Ing the ends of a series of said compartments
not coated with pulp, and a suction-chamber
In communication with the other compart-
ments. ~ |

3. Ina machine for felting pulp, the combi-
natlon of a vat, a rotating mold adapted to
take pulp from the vat, the said mold being
divided into a series of independent compart-
ments by longitudinal partitions, plates coy-
ering the two ends of a series of said com-
partments not covered with pulp, and suc-
tion-chambers in communication with the two
ends of the remaining compartments.

4. Ina machine for felting pulp, the combi-
nation of a vat, a rotating mold adapted to
take pulp from the vat, the said mold being
divided into a series of compartments by lon-
gitudinal partitions, adjustable plates cover-
ing the two ends of a series of said compart-
ments not covered with pulp., and suction-
chambers in communication with the two ends
of the remalning compartments. |
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5. Ina machine for felting pulp, the combi-
nation with a vat, a mold and a couch-roll, of
a horizontal trackway above the couch-roll

and a winding-roll mounted on blocks or
trucks carried by said track.

6. Inamachine for felting pulp, the combi-
nation with a vat, a mold and a couch-roll, of
horizontally - sliding bearings located above
the couch-roll and a winding-drum carried by
sald bearings. |

7. In a machine for felting pul p, the combi-
nation with a vat, a mold and a couch-roll, of
horizontal tracks above the couch-roll, sliding
bearings removably mounted on said tracks,
means for sliding the bearings and a winding-
roll carried by said bearings. _

3. Ina machine for felting pulp, the combi-
nation with a vat, a mold for taking the pulp
or fiber therefrom, and a couch-roll, of a hori-
zontal track above the couch -roll, sliding
blocks on said track, a winding-roll carried

oy said blocks and weighted levers for hold-~

ing the winding-roll in position.
9. Ina machine for felting pualp, the combi-

nation with a vat, a mold for taking the pulp

or fiber therefrom and a couch-roll, of hori- |
zontal tracks located above the couch-roll.
shiding blocks mounted on said tracks, a col-
lapsible roll carried by said blocks and means
for sliding the blocks.

10. Ina machine for felting pulp, the com- |
bination with a vat, a mold rotating therein,
a couch-roll and a winding-roll, the couch-
roll being divided into a series of longitudi-
nal compartments by partitions, of a plate so
located as to cover the end of the compart-
ments of the couch not coated with the pulp,
the other compartments communicating with
a suction-chamber.

11. In a machine for felting pulp, the com-
bination with a vat, a mold rotating therein,
a couch-roll and a winding-roll, the couch-
roll being divided into a series of longitudi-
nal compartments by partitions, of plates cov-
ering both ends of the compartments of the
mold not coated with pulp or fiber the other
compartments communicatine with suction-
chamber. | | |

12. In a machine for felting pulp, the com-
bination with a vat, a mold, a couch-roll and a
winding-roll,the couch and mold being divided
into a series of compartments by longitudi-
nal partitions, of plates so located as to cover
the ends of the compartments of the mold
and couch not coated with pulp, the other
compartments communicating with suction-
chamber. |

In testimony whereof I have signed this
specification in the presence of two subserib-
ing witnesses. |
~ FRANK EUGENE KEYES.
Witnesses:

Geo. F. Downing,
S. . NOTTINGHAM.
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