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Description

BACKGROUND

[0001] The present invention relates to a rotary drum
filtering apparatus, and more particularly to the drum
structure of a rotary drum filtering apparatus, such as,
for example, rotary drum filters, thickeners, washers and
the like of the type employed for filtering a slurry such as
pulp stock.
[0002] Conventionally, a rotary drum filtering appara-
tus of this general type has included a drum structure
that supports a circumferential filter medium and contains
filtrate compartments communicating with the openings
in the filter medium for receiving liquid drained through
the latter.
[0003] A rotary drum filtering apparatus, such as a ro-
tary drum washer 10, is illustrated in FIG. 1. The tradi-
tional vacuum drum washer 10 includes a tank 14 having
a baffled inlet box 18 and an inlet lip 22. Pulp entering
the drum washer 10 passes over the lip 22 into an area
26 around a central drum 30. The central drum 30 is
comprised of a plurality of fly rings 34 held together
spaced apart, the outer circumference of the drum sup-
porting washer decking 38. Pulp accumulates on the
decking 38 and then is removed from the decking by a
takeoff 42. The takeoff 42 deposits the pulp into an area
46 where a repulper 50 transports the pulp for further
processing.
[0004] The fly ring is an integral part of the rotary wash-
er drum’s structure. It is located on the inside of the drum
and its purpose is to maintain the round cross-section
required to resist the loading seen by the drum while in
operation.
[0005] The manufacturing process to make a fly ring
34 has been stagnating for decades. The traditional ro-
tary drum washer fly ring manufacturing methods involve
laser cutting, welding, machining, and straightening. Al-
though laser cutting is used, the laser cutting, together
with further processing, has not produced fly ring with an
outer circumference within needed tight tolerances.
[0006] This prior fly ring construction illustrated in
FIGS. 2 and 3 consisted of 5 laser cut segments that
were assembled by grinding a weld preparation on each
end of each ring segment, welding the ring segment ends
together, grinding the weld, and then straightening the
ring. The fly ring would then be machined to the proper
finished outside diameter. This process is extremely la-
bor intensive.
[0007] More particularly, the manufacturing of this ring
involves the following steps:

1. Cut sections of the ring out of raw plate.
2. Produce weld preparations of both sides of the

ring sections.
3. Position/ Fixture the plates.
4. Weld each joint on one side.
5. Grind weld flat.

6. Flip over ring.
7. Weld each joint on opposite side.
8. Grind weld flat.
9. Straighten ring.
10. Machine outside diameter to finished dimension.

SUMMARY

[0008] The new manufacturing method of this disclo-
sure takes advantage of the accuracy of an improved
method of laser cutting and eliminates welding, machin-
ing, and straightening while maintaining very tight toler-
ances. The new method also uses a specially designed
custom fastener that secures the fly ring segments to-
gether to form a precise ring. Elimination of the weld al-
lows the fly ring to be assembled by a non-skilled trades-
person in a fraction of the time.
[0009] More particularly, disclosed is a fly ring adapted
to be used in a rotary drum filtering apparatus, and a
method of forming such a fly ring. The fly ring comprises
a plurality of ring segments, each ring segment being
laser cut. Each ring segment has a first end which over-
laps a second end of an adjacent ring segment, forming
a lapped joint. Each ring segment first and second end
has at least two spaced apart through-holes, the through-
holes of the first end being aligned with the through-holes
of the second end. A custom fastener extends through
the first end and second end aligned through-holes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a perspective view of a pulp vacuum wash-
er.

FIG. 2 is a top view of a prior art concentric ring.

FIG. 3 is a perspective view of the ring shown in FIG.
2.

FIG. 4 is a side view of an overlapping joint of a fly
ring according to this disclosure.

FIG. 5 is a top view of the joint of FIG. 4.

FIG. 6 is a bottom view of the overlapping joint of
FIG. 4.

FIG. 7A is a side view of a custom fastener used to
connect the two ring segments.

FIG. 7B is an end view of the custom fastener shown
in FIG. 7A.

FIG. 8A is an enlarged view of a pinned fly ring ac-
cording to this disclosure.
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FIG. 8B is a side view of the ring shown in FIG. 8A.

FIG. 8C is a cross-section of the overlapping joint of
the ring segments shown in FIG. 8A.

[0011] Before one embodiment of the disclosure is ex-
plained in detail, it is to be understood that the disclosure
is not limited in its application to the details of the con-
struction and the arrangements of components set forth
in the following description or illustrated in the drawings.
The disclosure is capable of other embodiments and of
being practiced or being carried out in various ways. Also,
it is to be understood that the phraseology and terminol-
ogy used herein is for the purpose of description and
should not be regarded as limiting. Use of "including" and
"comprising" and variations thereof as used herein is
meant to encompass the items listed thereafter and
equivalents thereof as well as additional items. Use of
"consisting of" and variations thereof as used herein is
meant to encompass only the items listed thereafter and
equivalents thereof. Further, it is to be understood that
such terms as "forward", "rearward", "left", "right", "up-
ward", "downward", "side", "top" and "bottom", etc., are
words of convenience and are not to be construed as
limiting terms.

DESCRIPTION OF THE EMBODIMENT

[0012] Illustrated in the FIGS. 4 through 8 of the draw-
ings is a fly ring 100 adapted to be used in a rotary drum
washer, such as the one illustrated in FIG. 1, the fly ring
100 comprising a plurality of ring segments 104. In the
disclosed fly ring 100, each ring segment 104 is identical
to each other, but in other embodiments (not shown),
each ring segment length can be different. Each ring seg-
ment 104 is laser cut, and, as illustrated in FIGS. 4, 5, 6
and 8B, has a first end 108 which overlaps a second end
112 of an adjacent ring segment, forming a lapped joint
116. As illustrated in FIGS. 8A, 8B and 8C, each ring
segment first and second end has at least two spaced
apart through-holes 120 and 124, the through-holes of
the first end being aligned with the through-holes of the
second end. A custom fastener 130 extends through the
first end and second end aligned through-holes. The cus-
tom fastener 130 comprises a bolt with a head 134 on
one side of the lapped joint 116, and a washer 140 and
a nut 144 on the other side of the lapped joint 116.
[0013] Also disclosed is a method of forming the fly
ring 100 for a rotary drum washer. The method comprises
the following steps. First, laser cutting the plurality of arc
shaped ring segments 104 out of a metal plate, each ring
segment 104 having an outer circumference dimension
within a predetermined tight tolerance. At least two
through-holes 120 and 124 are also laser cut into each
end of each segment 104.
[0014] The ends of the ring segments 104 are then
overlapped so that the assembled ring segments form a
complete fly ring 100. Because of the tight tolerance cut

dimension of the outer arc of each ring segment 104, the
ring 100 has a predetermined outer circumference within
a given tight tolerance.
[0015] After overlapping one ring segment end over
another ring segment end, the custom fastener 130 is
driven through each of the at least two through-holes in
each end of each ring segment. The custom fastener 130
is then secured in each hole by placing the washer 140
and threading the nut 144 onto the end of the fastener
130, so that the assembled segments form the ring 100.
As can be seen in FIGS. 5 and 6, the alignment of the
edges of the inner circumference of the ring segments is
not crucial, but the alignment of the outer circumference
of the ring segments is.
[0016] As illustrated in FIGS. 7A and 7B, the custom
fastener 130 comprises a bolt having the head 134. The
custom fastener 130 also includes a first diameter portion
150 adjacent the head 134 and with a first diameter, and
a neck portion 154 adjacent the first diameter portion 150
with a smaller diameter than the first diameter. The cus-
tom fastener 130 also includes a third threaded diameter
portion 158 adjacent the neck portion 154, the third di-
ameter portion 158 having a third diameter greater than
the neck portion diameter and less than the first diameter.
[0017] The end of the first diameter portion adjacent
the neck portion has a first lead-in chamfer 160, and the
end of the custom fastener opposite the head end has a
lead-in chamfer 164. Each of these lead-in chamfers aid
in securing the ring segments together by accommodat-
ing and realigning any misalignment in the through-holes
in the end of the rings segments.

BENEFITS

[0018] Conventional cutting of ring segments by laser
cutting failed to produce rings with the precise dimen-
sions needed to accurately form a functional drum. The
disclosed process modifies conventional laser cutting to
improve its precision so that the laser cut segments can
be used to form a properly dimensioned drum. More par-
ticularly, in the disclosed process, the laser cutting is
speed optimized to obtain the desired tolerance and fin-
ish. The speed will vary depending on the material and
power of the laser. This improved laser cutting permits
the precision needed to accurately cut the ring segments.
The ring segments can then be joined at a lap joint to
form the precise shape needed for the drum.
[0019] This pinned fly ring takes advantage of this high
precision laser cutting process and eliminates the need
for welding, straightening, and machining while not com-
promising structural integrity. The new design comprises
laser cut ring segments and custom designed fasteners.
Unlike the traditional fly ring, the joints are lap joints with
pre-laser cut holes.
[0020] After the ring segments are cut using the im-
proved laser cutting, the joints between the ring seg-
ments are overlapped. The holes cut by laser cutting are
then aligned. A custom faster is then used to secure the
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lapped segment ends to one another. The custom fas-
tener includes a chamfered portion which forces the
aligned openings to orient themselves so the precise
drum outer circumference can be achieved.
[0021] The custom fastener is used to maintain the
tight tolerance required between the hole and the shank
of the bolt. Typical purchased fasteners do not have the
high tolerance required to get the proper fit.
[0022] The neck portion between the fastener head
and the threaded shank is a thread run-out groove. Be-
cause it is impossible to thread completely to a shoulder,
the groove provides a means to end the thread and still
tighten the nut completely.
[0023] The custom designed fasteners are driven into
place and secured by a nut.
[0024] The assembly process comprises three easy
steps.

1. Position the rings.
2. Drive the custom fasteners through the holes.
3. Fasten with a nut.

[0025] The new assembly process can be completed
in a fraction of the time and does not require special skill
(such as welding) to complete.
[0026] Various other features of this disclosure are set
forth in the following claims.

Claims

1. A fly ring (100) adapted to be used in a rotary drum
filtering apparatus, the fly ring (100) comprising a
plurality of ring segments (104), each ring segment
(104) being laser cut, and having a first end (108)
which overlaps a second end (112) of an adjacent
ring segment (104), and forming a lapped joint (116),
each ring segment (104) first and second end (112)
having at least two spaced apart through-holes (120,
124), the through-holes (120, 124) of the first end
(108) being aligned with the through-holes (120, 124)
of the second end (112), and a custom fastener (130)
extending through the first end (108) and second end
(112) aligned through-holes (120, 124), the custom
fastener (130) comprising a bolt with a head (134)
on one side of the lapped joint (116), and a washer
(140) and a nut (144) on the other side of the lapped
joint (116).

2. A fly ring (100) according to Claim 1 wherein the
custom fastener (130) has a lead-in chamfer (160,
164) to further force alignment of the through-holes
(120, 124).

3. A fly ring (100) according to Claim 1 wherein the
custom fastener (130) comprises a bolt having a
head (134), a first diameter portion (150) adjacent
the head (134) and with a first diameter, a neck por-

tion (154) adjacent the first diameter portion with a
smaller diameter than the first diameter, and a third
threaded diameter portion (158) adjacent the neck
portion, the third diameter portion (158) having a third
diameter greater than the neck portion diameter and
less than the first diameter.

4. A fly ring (100) according to Claim 3 wherein the end
of the first diameter portion (150) adjacent the neck
portion (154) has a lead-in chamfer (160), and
wherein the end of the custom fastener (130) oppo-
site the head (134) end has a lead-in chamfer (164).

5. A method of forming a fly ring (100) for a rotary drum
filtering apparatus, the method comprising the steps
of:

- laser cutting a plurality of arc shaped ring seg-
ments (104) out of a metal plate, each ring seg-
ment (104) having an outer circumference di-
mension within a predetermined tight tolerance,
and at least two through-holes (120, 124) in each
end of each segment,
- overlapping the ends of the ring segments
(104) so that all of the assembled segments form
a complete ring, the ring having a predetermined
outer circumference within a given tight toler-
ance,
- passing a custom fastener (130) through each
of the at least two through-holes (120, 124) in
each end of each ring segment (104) and secur-
ing each fastener in each hole, so that the as-
sembled segments form the ring.

Patentansprüche

1. Schwungring (100), der für eine Verwendung in einer
Rotationstrommelfiltervorrichtung vorgesehen ist,
wobei der Schwungring (100) eine Vielzahl von Ring-
segmenten (104) umfasst, wobei jedes Ringseg-
ment (104) lasergeschnitten ist und ein erstes Ende
(108) hat, das ein zweites Ende (112) eines angren-
zenden Ringsegments (104) überlappt und eine
überlappende Verbindung (116) bildet, wobei das
erste und zweite Ende (112) jedes Ringsegments
(104) wenigstens zwei voneinander beabstandete
durchgehende Öffnungen (120, 124) aufweist, wo-
bei die durchgehenden Öffnungen (120, 124) des
ersten Endes (108) mit den durchgehenden Öffnun-
gen (120, 124) des zweiten Endes (112) fluchten und
ein individuelles Schließelement (130) sich durch die
fluchtenden durchgehenden Öffnungen (120, 124)
des ersten Endes (108) und des zweiten Endes (112)
erstreckt, wobei das individuelle Schließelement
(130) einen Bolzen mit einem Kopf (134) auf einer
Seite der überlappenden Verbindung (116) sowie ei-
ner Unterlegscheibe (140) und einer Mutter (144)
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auf der anderen Seite der überlappenden Verbin-
dung (116) umfasst.

2. Schwungring (100) nach Anspruch 1, bei dem das
individuelle Schließelement (130) eine Einführungs-
abschrägung (160, 164) aufweist, um das Fluchten
der durchgehenden Öffnungen (120, 124) weiter zu
erzwingen.

3. Schwungring (100) nach Anspruch 1, bei dem das
individuelle Schließelement (130) einen Bolzen um-
fasst, der einen Kopf (134), einen Abschnitt (150)
mit einem ersten Durchmesser, der an den Kopf
(134) angrenzt und einen ersten Durchmesser hat,
einen Halsabschnitt (154), der an den Abschnitt mit
dem ersten Durchmesser angrenzt und einen Durch-
messer hat, der kleiner als der erste Durchmesser
ist, und einen Abschnitt (158) mit einem dritten, mit
Gewinde versehenen Durchmesser umfasst, der an
den Halsabschnitt angrenzt, wobei der Abschnitt
(158) mit dem dritten Durchmesser einen dritten
Durchmesser hat, der größer als der Durchmesser
des Halsabschnitts und kleiner als der erste Durch-
messer ist.

4. Schwungring (100) nach Anspruch 3, bei dem das
Ende des Abschnitts (150) mit dem ersten Durch-
messer, der an den Halsabschnitt (154) angrenzt,
eine Einführungsabschrägung (160) aufweist, und
bei dem das Ende des individuellen Schließele-
ments (130) gegenüber dem Kopfende (134) eine
Einführungsabschrägung (164) aufweist.

5. Verfahren zur Herstellung eines Schwungrings (100)
für eine Rotationstrommelfiltervorrichtung, das die
Schritte umfasst:

- Laserschneiden einer Vielzahl von bogenför-
migen Ringsegmenten (104) aus einer Metall-
platte, wobei jedes Ringsegment (104) eine Au-
ßenumfangsabmessung innerhalb einer vorher
bestimmten engen Toleranz und wenigstens
zwei durchgehende Öffnungen (120, 124) in je-
dem Ende jedes Segments aufweist,
- Überlappen der Enden der Ringsegmente
(104), so dass alle zusammengesetzten Seg-
mente einen vollständigen Ring bilden, wobei
der Ring einen vorher bestimmten Außenum-
fang innerhalb einer gegebenen engen Toleranz
hat,
- Durchstecken eines individuellen Schließele-
ments (130) durch jede der wenigstens zwei
durchgehenden Öffnungen (120, 124) in jedem
Ende jedes Ringsegments (104) und Befestigen
jedes Schließelements in jeder Öffnung, so dass
die zusammengesetzten Segmente den Ring
bilden.

Revendications

1. Bague volante (100) adaptée pour être utilisée dans
un appareil de filtration à tambour rotatif, la bague
volante (100) comprenant une pluralité de segments
de bague (104), chaque segment de bague (104)
étant découpé au laser, et ayant une première ex-
trémité (108) qui chevauche une seconde extrémité
(112) d’un segment de bague adjacent (104), et for-
mant un joint couvrant (116), chaque segment de
bague (104) ayant une première et une seconde ex-
trémité (112) présentant au moins deux trous traver-
sants espacés (120, 124), les trous traversants (120,
124) de la première extrémité (108) étant alignés
avec les trous traversants (120, 124) de la seconde
extrémité (112), un élément de fixation personnalisé
(130) s’étendant à travers la première extrémité
(108) et une seconde extrémité (112) alignée avec
les trous traversants (120, 124), l’élément de fixation
personnalisé (130) comprenant un boulon doté
d’une tête (134) sur un côté du joint couvrant (116),
et une rondelle (140) et un écrou (144) sur l’autre
côté du joint couvrant (116).

2. Bague volante (100) selon la revendication 1, dans
laquelle l’élément de fixation personnalisé (130) pos-
sède un chanfrein d’entrée (160, 164) pour forcer
davantage l’alignement des trous traversants (120,
124).

3. Bague volante (100) selon la revendication 1, dans
laquelle l’élément de fixation personnalisé (130)
comprend un boulon doté d’une tête (134), une pre-
mière partie de diamètre (150) adjacente à la tête
(134) et dotée d’un premier diamètre, une partie de
col (154) adjacente à la première partie de diamètre
ayant un diamètre plus petit que le premier diamètre,
et une troisième partie de diamètre fileté (158) ad-
jacente à la partie de col, la troisième partie de dia-
mètre (158) ayant un troisième diamètre plus impor-
tant que le diamètre de la partie de col et inférieur
au premier diamètre.

4. Bague volante (100) selon la revendication 3, dans
laquelle l’extrémité de la première partie de diamètre
(150) adjacente à la partie de col (154) possède un
chanfrein d’entrée (160), et dans laquelle l’extrémité
de l’élément de fixation personnalisé (130) opposée
à l’extrémité de la tête (134) possède un chanfrein
d’entrée (164).

5. Procédé de formation d’une bague volante (100)
destiné à un appareil de filtration à tambour rotatif,
le procédé comprenant les étapes consistant à :

- découper au laser une pluralité de segments
de bague en forme d’arc (104) dans une plaque
métallique, chaque segment de bague (104)
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ayant une dimension de circonférence externe
comprise dans une tolérance étroite prédéter-
minée, et au moins deux trous traversants (120,
124) dans chaque extrémité de chaque seg-
ment,
- chevaucher les extrémités des segments de
bague (104) de sorte que l’ensemble des seg-
ments assemblés forment une bague complète,
la bague ayant une circonférence externe pré-
déterminée comprise dans une tolérance étroite
prédéterminée,
- passer un élément de fixation personnalisé
(130) à travers chacun des au moins deux trous
traversants (120, 124) dans chaque extrémité
de chaque segment de bague (104) et fixer cha-
que élément de fixation dans chaque trou, de
sorte que les segments assemblés forment la
bague.
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