Office de la Proprieté Canadian CA 2197595 C 2005/05/03

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 1 97 595
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 1997/02/14 (51) Cl.Int.%/Int.C1.° B65G 39/02, B65H 5/06
(41) Mise a la disp. pub./Open to Public Insp.: 199/7/08/19 (72) Inventeurs/Inventors:
“1; . GRABSCHEID, JOACHIM, DE;
(45) Date de délivrance/lssue Date: 2005/05/03 SCHIEL. CHRISTIAN. DE:
(30) Priorites/Priorities: 1996/02/19 (A296/96) AT, IVIAUSS_R WILHELM DE:
1996/02/29 (196 07 6/8.1) DE GOGG, ADOLF DE

(73) Proprietaire/Owner:
VOITH SULZER PAPIERMASCHINEN GMBH, DE

(74) Agent: SIM & MCBURNEY

(54) Titre : MECANISME D'ENTRAINEMENT D'UN ROULEAU ASPIRANT COMPRENANT UNE ROUE A EPERONS ET

UN SOCLE DE FIXATION EXTERIEUR POUR UNE BOITE ASPIRANTE STATIONNAIRE
54) Title: A DRIVE MECHANISM OF A SUCTION ROLL INCLUDING A SPUR WHEEL GEAR AND AN OUTWARD

MOUNTING PORTION FOR A STATIONARY SUCTION BOX

!.

“““
\‘4‘%«

&\\\\\\\\\“ // // -

n‘Q\

1

\Mﬁ

% e
777

C— L SNSRANRAARNNY ’7 //ﬂ«-
V4
SN \;\
\&xw *

A B

X MA
17 ’ "—‘9.&_ ] ) .’
A ﬁ !__ll !
‘ / i RS-
; .-;-:fzwm.rflzfs Q3
i P s " )
i»‘%iﬁu R PN N
Jﬂy/ N

/

7 NN

it

-

(57) Abréegée/Abstract:
A drive mechanism of a suction or deflection adjustment roll having a spur wheel gear. For a suction roll, a stationary suction box

may be guided outward through the drive mechanism to be coupled with a suction device. An external gear ring may be rigidly
coupled to a driven or gear end of the roll to mesh with a driven pinion. The driven pinion may be driven via a drive shaft coupled to
the driven pinion through a pair of enmeshed gears. The driven pinion and an end of the drive shaft coupled to the pinion may each
Include a self-adjusting bearing, each self-adjusting bearing being adjacently positioned and supported on a bearing journal. The
self-adjusting bearing associated with the end of the drive shaft may exhibit radial play with respect to one of an inside diameter of
the drive shaft or an outside diameter of the bearing journal, which may permit tilting of the pinion with respect to the bearing
Journal. Force transference may be improved by positioning the pair of enmeshed gears connecting the drive shaft and pinion

between the adjacent self-adjusting bearings.
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A drive mechanism of a suction or deflection adjustment
roll having a spur wheel gear. For a suction roll, a
stationary suction box may be guided outward through the drive
mechanism to be coupled with a suction device. An external
gear ring may be rigidly coupled to a driven or gear end of
the roll to mesh with a driven pinion. The driven pinion may
be driven via a drive shaft coupled to the driven pinion
through a pair of enmeshed gears. The driven pinion and an
end of the drive shaft coupled to the pinion may each include
a self-adjusting bearing, each self-adjusting bearing being
adjacently positioned and supported on a bearing journal. The
self-adjusting bearing associated with the end of the drive
shaft may exhibit radial play with respect to one of an inside
diameter of the drive shaft or an outside diameter of the
bearing journal, which may permit tilting of the pinion with
respect to the bearing journal. Force transference may be
improved by positioning the pair of enmeshed gears connecting

the drive shaft and pinion between the adjacent self-adjusting

bearings.
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A DRIVE MECHANISM OF A SUCTION ROLL INCLUDING

A SPUR WHEEL GEAR AND AN OUTWARD MOUNTING PORTION

FOR STATIONARY SUCTION BOX

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a spur wheel gear
for a drive mechanism of a roll, e.g., a suction roll
having a stationary suction box and a rotating roll
jacket. The spur wheel gear may 1nclude a support
bracket that supports a gear or driven end of the roll
through a self-aligning (self-adjusting) bearing. The
gear end may also include, when the roll is a suction
roll, a mounting area for coupling an externally mounted
suction device to the stationary suction box. The gear
end of the roll may be rigidly coupled to an external
gear ring that meshes with the drivable pinion driven by
a laterally positioned drive shaft. The pinion may
engage a first or pinion end of the drive shaft and may
be supported by an additional support bearing located
adjacent to another self-aligning bearing of the pinion.
The additional support bearing may be permitted a

predetermined amount of radial play
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to enable a certain degree of tilt by the pilinion.

2. Discussion of Background Information

e e e S

Spur wheel gears of type generally utilized 1n the art
have been disclosed in, e.g., DE 38 04 225 Al. Known roll
types, e.g., deflection adjustment rolls or suction rolls,
as utilized in the paper industry, e.g., in water removal
presses, glazing rollers, 1n tissue machines, and ﬁhe like,
have a roll 7jacket that is rotatable around a stationary

carrier and/or a stationary suction box.

When rolils of the type discussed apove are 1in
operation, 1if the roll jacket bends under the load, then an
external gear ring coupled to the roll jacket, along with
an end region of the roll Jjacket, 1inclines slightly

relative to the gear housing, which cannot be inclined and

which 1s simultaneously used as a support bracket for the

entire roller.

Due to the relative tilting of the roll with respect
to a pinion, inclination of the external gear ring leads to
an edge carrying of the gearing on both sides. This could
be avoided by supporting the pinion 1in the gear housing so
that the engagement line o0f the gearing with the external
gear ring runs perpendicular to the bending direction of

the roller jacket. However, this condition 1s difficult to

precisely maintain, and moreover, 1s difficult to maintain
for only one respective rotation direction of the roll
jacket. Furthermore, the embodiment of the bearing housing

would be limited.

In the general spur wheel gear discussed above, the
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pinion is supported on ball bearings. The tooth flanks,
therefore, rest against one another without edge carrying
along a common flank line, in accordance with the normal force
to be transmitted, and a position of the pinion with respect
to the bending direction of the roll jacket can be predefined.

However, a degree of freedom of the pinion must still be
limited. Specifically, tilting of the pinion around a central
axis of the pinion, i.e., parallel to an engagement line, due
to a frictional moment produced by an offset of the pinion
axis with respect to the shaft axis driving the pinion. 1In
the prior art spur wheel gear, the tilting occurs through an
additional support bearing, provided next to a self-aligning
bearing of the pinion, that allows radial play in relation to
the pinion so that the pinion tilts into a definite position.
The tilting reduces common flank lines, and the linear contact
of the tooth flanks turns into a point contact. In this
manner, a ball-shaped quality is given to the tooth flanks in
a practical manner by a kinematic effect.

The ball shape of the tooth flanks has the advantage of
reducing a diagonal load distribution having a high edge
compression and limiting the transferrable moment. However,
1t can only be small since the transferrable power otherwise
drops. Thus, the radial play is only selected to be small.

However, a problem occurs in that, due to the additional
support bearing next to the self-aligning bearing of the
pinion, the spacing of the coupling between the drive shaft

and the pinion from the central plane of the self-aligning
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bearing of the pinion 1s relatively large. This relatively
large spacing causes a diagonal locad distribution on the tooth
flanks of the pinion since the friction in the geared coupling
between the pinion and the pinion drive shaft produces
relatively high reaction moments and reaction forces, which
are partially supported on the meshing tooth flanks of the
pinion.

Further, the pinion tilt occurring during the operation
of the rpll produces a comparatively large additional
deflection of the coupling between the drive shaft and the
pinion. When the drive shaft includes a coupling shaft
between the pinion and a drive sleeve driven by the roller
drive, this additionally results 1n a relatively 1large
difference of the bending angle of the coupling between the
coupling roller and the pinion and between the coupling shaft
and the drive sleeve.

When the roll 1s a suction roll, e.g., generally employed
in tissue machines, the prior art devices utilize a
complicated routing of a suction line. For example, because
the suction occurs on the operator end of the suction roll,
i.e., the end opposite the gear end, a number of reroutings
are required along with the routing of the pipes to the drive
end.

Further, suction rolls generally require a significant
numpber of parts, e.g., an 1internal bearing and a pipeline
through the machine. Further, known suction rolls require a

bearing and a suct.on head on an operator end of the suction
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roll, as well as bulky collecting conduits.

SUMMARY OF THE INVENTION

The present invention 1s directed towards the
provision of an improved spur wheel gear that overcomes
that the aforementioned drawbacks of the prior art. In
particular, a load distribution on the tooth flanks of a
pinion may be improved and a bending angle between a
drive shaft and a coupling may be reduced to equalize
(even out) a force distribution over a width of the tooth
and to increase the transferable power. The spur wheel
gear of the present invention may include a recess at an
end of the drive shaft oriented towards the pinion and an
additional support Dbearing of the pinion may Dbe
accommodated in the recess of the drive shaft.

Locating an additional support bearing on an inside
of the drive shaft may eliminate a corresponding space
requirement in the pinion so that the drive shaft can be
positioned closer to a self-aligning (self-adjusting)
bearing of the pinion. Accordingly, a coupling between
the drive shaft and the pinion may have a similar spacing
from a central plane of the self-aligning bearing of the
pinion. The reaction moments and reaction forces may be
smaller and a more even load distribution on the tooth
flanks of the pinion may be produced. The coupling
between the drive shaft and the pinion may be disposed
directly adjacent to a self-adjusting bearing of the
pinion.

Further, the spur wheel gear according to the

present
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invention may include that the reaction forces occurring at
the coupling between the drive shaft and the pinion can be at
least partially absorbed and compensated for by the additicnal
support bearing disposed in the drive shaft. This also evens
out the load distribution on the tooth filanks of the pinion.
The small spacing of the coupling between the drive shaft and
the pinion from the self-adjusting bearing of the pinion
reduces the deflection of the coupling and also reduces the
difference between the deflection of the coupling between the
pinion and a drive shaft embodied as a coupling shaft, and
between the coupling shaft and the drive sleeve driven by the
roll drive. As a result, the two couplings can be designed
for higher loads while having the same structural size.

The pinion drive shaft can be coupled directly to the
pinion so that a flange required by the prior art may be
eliminated. Accordingly, the moment of inertia of the pinion
may be reduced and its critical speed may be increased. As a
result, the power .limit of the gear according to the present
invention may be increased relative to the known gear.

An embodiment of the present invention may include
positioning a self-adjusting bearing of the pinion and an
additional support bearing on a common bearing journal that
rests within the support bracket. The additional support
bearing, e.g., a self-adjusting bearing, enables radial play
provided between an outer ring of the self-adjusting bearing
and an inner diameter of the drive shaft or, alternatively,

between an inner ring of the self-adjusting bearing and an

iewer-bosaanheh
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outer diameter of the bearing journal. Alternatively, a
sleeve may be utilized that may be compression fit 1into
position in the inner ring of the self-adjusting bearing.
The play may then occur between the sleeve and the outer
diameter of the bearing journal.

The spur wheel gear according to the present
invention may be utilized with a roll, e.g., a suction
roll or a deflection adjustment roll, which 1s embodied
as a hollow roll and with which a self-adjusting bearing
of the roll may be disposed essentially centrally, 1inside
an external gear ring. Accordingly, the external gear
ring may only tilt around its center point when the roll
jacket is loaded, and the spacing of the external gear
ring axis from the pinion axis does not change.

When the present invention is utilized with a
suction roll, the present invention is further directed
to the provision of a gear end of the suction roll that
outwardly guides the stationary suction box. The
guidance of the suction box and, thus, the suction
conduit through the bearing enables direct suction to
occur 1in the roll axis. This arrangement eliminates
costly structures to be utilized inside the suction roll,
e.g., internal bearings of the suction box. The present
invention may also simplify construction with regard to
design and manufacture, simplify maintenance and
operation of the system, and reduce the susceptibility ot
the suction roll to malfunction. This embodiment also
permits the realization of a compact construction of the

suction roller with the drive.



CA 02197595 1997-03-18 2 1 9 7 5 9 5

........

P15231.503

10

15

20

25

Accordingly, the present invention may be directed to a
spur wheel gear for a drive mechanism cf a roll. The spur
wheel gear may include an external gear ring rigidly coupled
to a gear end of a roll; a first self-adjusting bearing; and
a support bracket. The external gear ring may be supported on
the support bracket thfough the first self-adjusting bearing.
The spur wheel gear may also include a pinicn, having a hollow
body, that drives the external gear ring; and a second self-
adjusting bearing, such that the pinion may be supported on
the support bracket by the second self adjusting bearing. A
drive shaft may rotatably drive the pinion and may include a
pinion end that couples the pinion and the drive shaft. The
spur wheel gear may also include a third self adjusting
bearing, located adjacent the second self adjusting bearing,
supported on the support bracket and radially movable to tilt
the pinion within a predetermined range. The pinion end may
include a recess and the third self-adjusting bearing may be
located within the recess.

In accordance with another feature of the present
invention, the coupling of the drive shaft and the pinion may
include a pair of enmeshed toothed gears, positioned adjacent

the second self-adjusting bearing.

In accordance with another feature of the present
invention, the drive shaft may be directly coupled to the
pinion.

In accordance with still another feature of the present

invention, the pinion end may include an external gearing; and
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the pinion may include an internal gearing engagable with the
external gearing.

In accordance with a further feature of the present
invention, the second self-adjusting bearing and the third
self-adjusting bearing may be adjacently pésitioned on a
common bearing journal coupled to the support bracket.

In accordance with a still further feature of the present
invention, the radial movement may occur between an outer ring
of the third self-adjusting bearing and an inner diameter of
the recess. Alternatively, the radial movement may occur
between an inner ring of the third self-adjusting bearing and
an outer diameter of the bearing journal.

In accordance with yet another feature of the present
invention, the roll may include a heollow roll and the first
self-adjusting bearing may be coaxially positioned within the
external gear ring.

In accordance with a further feature of the present
invention, the roll may include a deflection adjustment roll.
Alternatively, the roll may 1include a suction roll. The
suction roll may include a stationary suction box having a
suction mounting portion located at the gear end.

The present invention may also be directed to a suction
roll assembly including a suction roll having a stationary
suction box. The suction roll assembly may include an
external gear coupled to a driven end of the suction roll; a
drive shaft having a recessed portion located at a first end;

a self-aligning bearing coaxially located within the recessed
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portion; a pinion, having a self-adjusting bearing, coupled to
the external gear; a connector, coupling the pinion to the
first end of the drive shaft, located between the self-
aligning bearing and the self-adjusting bearing.

In accordance with another feature of the present
invention, the suction roll assembly may also 1nclude a
bearing journal supporting the self-aligning bearing and the
self-adjusting bearing; and the self-aligning bearing may be
radially movable with respect to the bearing journal. The

radial movement may tilt the pinion with respect to the

bearing journal.

In accordance with still another feature of the present
invention, the suction roll assembly may also include a second
self-aligning bearing. The second self-aligning bearing may

be coaxially positioned with the external gear.

In accordance with a further feature of the present
invention, the suction roll assembly may further include a
mounting portion, located at the driven end of the suction

roll, to couple a suction device to the stationary suction

box.

In accordance with yet another feature of the present
invention, air suctioned from the stationary suctiocn box may

be guided toward the driven end of the suction roll and

expelled.

In accordance with still another feature of the present
invention, the connector may include a pair of enmeshed gears

including a first gear coupled to an outer periphery of the
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first end of the drive shaft and a second gear coupled to an
inner portion of the pinion. Further, the second gear may be
located adjacent the self-adjusting bearing. The suction roll
assembly may also include a drive pin; a drive sleeve coupled
to an end of the drive pin; and a second connector, coupling
the drive sleeve to the drive shaft, including a pair of
enmeshed gears having a first gear coupled to an outer
periphery of a second end of the drive shaft and a second gear
coupled to an inner portion of the drive sleeve.

In accordance with a further feature of the present
invention, the suction roll assembly may further include a
bearing journal supporting the self-aligning bearing and the
self-adjusting bearing. The drive shaft may be coupled to,
and radially movable with respect to, the bearing journal.
Further, the radial movement of the drive shaft with respect
to the bearing journal may produce a tilting of the pinion
with respect to the bearing journal.

Other exemplary embodiments and advantages of the present

invention may be ascertained by reviewing the present

disclosure and the accompanying drawing.
BRIEE [ RIPTION O 'HE DRAWING:

The present invention may be further described in the
detailed description which follows, 1n reference to the noted
plurality of drawings by way of non-limiting examples of
preferred embodiments of the present invention, in which like
reference numerals represent simillar parts throughout the

several views of the drawings, and whereiln:
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Figure 1 illustrates a schematic secticnal representation
of a spur wheel gear located at a gear end of a roll; and

Figure 2 illustrates a schematic sectional representation
of a spur wheel gear utilized in a suction roll in accordance
with the present invention.

DETAILED DESCRIPTION OF THE PR RRED EMBODIMENTS

The particulars shown herein are by way of example and
for purposes of 1llustrative discussion of the preferred
embodiments of the present invention only and are presented in
the cause of providing what 1s believed to be the most useful
and readily understood description of the principles and
conceptual aspects o©f the 1invention. In this regard, no
attempt is made to show structural details of the invention in
more detall than 1is necessary for the fundamental
understanding of the invention, the description taken with the
drawings making apparent to those skilled in the art how the
invention may be embodied in practice.

Figure 1 illustrates a roll 1 having a first or gear end
2 having an external gear ring 5 coupled to a support bracket
4 through a supporting self-adjusting (self-aligning) bearing
3. External gear ring 5 meshes with a pinion 6 comprising a
hollow body supported on support bracket 4 through a self-
adjusting bearing 7, driven by a coupling shaft 8 having a
pinion end 9 oriented toward, and adjacent to, pinion 6.
Pinion 6 may be coupled to coupling shaft 8 at pinion end 9.
Roll 1 may include a hollow roll jacket 10 that may be

rotatably rotated around a stationary carrier 1l supported by
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support bracket 4.

In an alternative embodiment shown in Figure 2, roll 1°
may comprise a suction roll that may include a stationary
suction box 117 and a rotating roll jacket 110 which do not
require an 1nternal support bearing. In accordance with the
this embodiment, the air may be conveyed out of suction roll
1' in a direction 116, i.e. toward the first or gear end 2°',
by a hollow roll pin 118 that may be easily coupled to a
vacuum pump (not shown) at the driven end of roll 1'. The
driving of roll 1' may be carried out in the same manner as
that of roll 1.

Coupling shaft 8 may be located within a drive sleeve 12,
having internal gearing 13, supported by a pair of roller
bearings 14 and 15 in a bearing shell 16 of support bracket 4.
Drive sleeve 12 may be rotatably driven by a drive pin 17.
The internal gearing 13 meshes with an external gearing 18
located at an end 19 of coupling shaft 8, i.e., opposite
pinion end 9. Accordingly, rotation of drive pin 17 may be
transmitted to coupling shaft 8 via the gear connection 13, 18
at end 19. Coupling shaft 8 may also include external gearing
20 located at the pinion .end 9 to mesh with an internal
gearing 21 of pinion 6. Thus, rotation of drive pin 17 may
transmitted rotational movement to pinion 6 through coupling
shaft 8. Internal gearing 21 of pinion 6 may be disposed
directly adjacent to self-adjusting bearing 7, which may be
centrally and substantially coaxially located within pinion 6,

so that coupling shaft 8 may positioned laterally adjacent to
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self-adjusting bearing 7.

Coupling shaft 8 may comprise a hollow shaft having a
recess 22 along an inside diameter at pinion end 9, i.e.,
recess 22 may be oriented toward, and adjacent to, pinion 6.
A self-adjusting bearing 23 may be located within recess 22
and may be supported on a bearing journal 24. Bearing journal
24 may be coupled to support bracket 4 and may also support
self-adjusting bearing 7. Self-adjusting bearing 23 may,
therefore, be utilized as a support bearing for pinion 6 and
counteract tilting of pinion 6.

Radial play may occur between an outer ring 25 of self-
adjusting bearing 23 and an inner circumference of coupling
shaft 8 (i.e., recess 22) oOr between an inner ring 26 of self-
adjusting bearing 23 and an outer circumference of bearing
journal 24. The radial play may enable a predetermined amount
of tilt by pinion 6. Alternatively, a sleeve 27 may be
compression fit within inner ring 26. An inner diameter of
sleeve 27 may be greater than an outer diameter of bearing
journal 24 by a predetermined desired amount. Therefore,
pinion 6 may rotate around an axis perpendicular to an
engagement line I ¢of the gearing with external gear rihg 5, 1in
accordance with the normal force to be transmitted. Due to an
axis offset between the coupling shaft 8 and pinion 6, and due
to the moment of friction produced by this axis offset, pinion
6 may further tilt with respect to bearing journal 24 or an
axis parallel to engagement line I, 1.e., provided play amount

permits it, so that a definite position of pinion 6 may be
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produced, in which a ball-shape of the pinion gearing is
kinematically reproduced.

At the coupling point between pinion 6 and coupling shaft
8, i1.e., enmeshed gears 20 and 21, pinion 6 may tilt relative
to coupling (drive, shaft 8. A slight spacing k may be formed
between central plane I of self adjusting bearing 7 and the
coupling point of coupling shaft 8 and pinion 6. Spacing k,
due to its slight distance may only enable a relatively small
inclination of pinion 6 with respect to coupling shaft 8.

Coupling point gears 20 and 21, which couple coupling
shaft 8 to pinion 6 may be preferably located between self-
adjusting bearing 7 and self-adjusting bearing 23. As a
result, spacing k between coupling polnt gears 20 and 21 and
central plane I may be minimized. Further, coupling shaft 8
may be directly coupled to pinion 6. Therefore, pinion 6 may
have few parts and may have a low moment o©of 1nertia. As a
result, in addition to a favorable load distribution onto
tooth flanks of pinion 6, a high critical speed of pinion 6
may be produced.

The favorable load distribution may be additionally
benefitted in that the coupling forces between pinion 6 and
coupling shaft 8 are at least partially compensated for by
self-adjusting bearing 23 within coupling shaft 8. Due to the
proximity of coupling point gears 20 and 21 to central plane
I, a bending angle between pinion 6 and coupling shaft 8, and
a bending angle between coupling shaft 8 and drive sleeve 12,

may also be small. Thus, a spur wheel gear with a very
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favorable transference of force onto roll jacket 10 may be
obtained. In addition to a high efficiency, this also
produces a reduced wear and tear.
It is noted that the foregoing examples have been
5 provided merely fcor the purpose of explanation and are in no
way to be construed as limiting of the present 1invention.
While the invention has been described with reference to a
preferred embodiment, it is understood that the words which
have been used herein are words of description and
10 illustration, rather than words of limitation. Changes may be
made, within the purview of the appended claims, as presently
stated and as amended, without departing from the scope and
spirit of the 1invention 1n 1ts aspects. Although the
invention has been described herein with reference to
15 particular means, materials and embodiments, the invention is
not intended to be limited to the particulars disclosed
herein; rather, the invention extends to all functionally
equivalent structures, methods and uses, such as are within
the scope of the appended claims. For example, the present

20 invention may utilize a higher or lower number of press gaps

depending on the specific need.
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Reference Numeral List

roll

'_I

gear (driven) end of roll
self-adjusting bearing
support bracket

external gearing

pinion

self-adjusting bearing
coupling shaft

pinion (first) end of coupling shaft

o © B ¢ * B B AORE ¥ | I - ¥ I

0 roll jacket

11 carrlier

12 drive sleeve

13 internal gearing

14 roller bearing

15 roller bearing

16 bearing shell

17 drive pin

18 external gearing

19 end of 8 remote from the pinion
20 external gearing

21 internal gearing

22 recess

23 self-adjusting bearing
24 bearing journal

25 outer ring

26 inner ring
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27 sleeve

I central plane of 7
k spacing
1! suction roll

110 roll jacket

116  direction of suctioned air flow

117 stationary suction box

118 hollow roll pin to mount external suction device
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The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows:

1. A spur wheel gear for a drive mechanism of a roll,
salid spur wheel gear comprising:

an external gear ring rigidly coupled to a gear end
of a roll;

a first self-adjusting bearing;

a support bracket;

the external gear ring supported on the support
bracket through the first self-adjusting bearing;

a pinion, having a hollow body, that drives the
extérnal gear ring;

a second self-adjusting bearing;

the pinion supported on the support bracket by the
second self-adjusting bearing;

a drive shaft that rotatably drives the pinion, the
drive shaft including a pinion end that couples the pinion and
the drive shaft;

a support bearing, located adjacent the second self-
adjusting bearing, supported on the support Dbracket and
radially movable to tilt the pinion within a predetermined
range; and

the pinion end comprising a recess and the support

bearing being located within the recess.

2. The spur wheel gear according to <c¢laim 1, the
coupling of the drive shaft and the pinion, which comprises a

pair of enmeshed toothed gears, being positioned adjacent the

second self-adjusting bearing.

3. The spur wheel gear according to claim 1, the drive

shaft being directly coupled to the pinion.

15
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4, The spur wheel gear accordling to claim 1, the pilnion

end comprising an external gearing; and
the pinion comprising an 1nternal gearling engagable

with the external gearing.

5. The spur wheel gear according to claim 1, the second
self-adjusting bearing and the support bearing adjacently
positioned on a common bearing journal coupled to the. support

bracket.

6. The spur wheel .gear according to «c¢laim 1, the

support bearing comprising a third self-aligning bearing.

7. The spur wheel gear according to claim 1, the radial
movement occurring between an outer ring of the support

bearing and an inner diameter of the recess.

8. The spur wheel gear according to claim 1, the second
éelf-adjusting' bearing and the support bearing belng
adjacently positioned on a bearing journal; and

the radial movement occurring between an 1nner ring

of the third self-adjusting bearing and an outer diameter of

the bearing journal.

9. The spur wheel gear according to claim 1, the roll
comprising a hollow roll and the first self-adjusting bearing

1s coaxially positioned within the external gear ring.

10. The spur wheel gear according to claim 1, the roll

comprising a deflection adjustment roll.

11. The spur wheel gear according to claim 1, the roll

20
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comprising a suction roll.

12. The spur wheel gear according to claim 11, the
suction roll comprising a stationary suction box having a
suction mounting portion located at the gear end.

13. A suction roll assembly including a suction roll
having a stationary suction box, said suction roll assembly
comprising:

an external gear coupled to a driven end of the suction

roll;

a drive shaft having a recessed portion located at a

first end;

a self-aligning bearing coaxially located within the
recessed portion;

a pinion, having a self-adjusting bearing, coupled to
salid external gear;

a connector that couples said pinion to said first end of
said drive shaft; and

said connector located between said self-aligning bearing
and said self-adjusting bearing.

14. The suction roll assembly according to claim 13,
further comprising:

a bearing journal supporting said self-aligning bearing
and said self-adjusting bearing; and

sald self-aligning bearing being radially movable with
respect to saild bearing journal, the radial movement tilting
sald plnion with respect to said bearing journal.

15. The suction roll assembly according to claim 13,
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further comprising a second self-aligning bearing, said second
self-aligning bearing being coaxially positioned with said
external gear.

16. The suction roll assembly according to claim 13,
further comprising a mounting portion, located at said driven
end of the suction roll, to couple a suction device to the
stationary suction box.

17. The suction roll assembly according to claim 16,
wherein suctioned ailir from the stationary suction box 1is
gulded toward the driven end of the suction roll and expelled.

18. The suction roll assembly according to claim 13,
sald connector comprising a palr of enmeshed gears including
a first gear coupled to an outer periphery of said first end
of said drive shaft and a second gear coupled to an inner
portion of said pinion.

19. The suction roll assembly according to claim 18,

sald second gear located adjacent said self-adjusting bearing.

20. The suction roll assembly according to claim 18,

further comprising:

a drive pin;

a drive sleeve coupled to an end of said drive pin; and

a second connector, coupling said drive sleeve to said
drive shaft? comprising a palr of enmeshed gears including a
first gear coupled to an outer periphery of a second end of

sald drive shaft and a second gear coupled to an inner portion

of said drive sleeve.

21. The suction roll assembly according to claim 13,
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further comprising:

a bearing journal supporting said self-aligning bearing

and said self-adjusting bearing; and

sald drive shaft coupled to, and radially movable with

respect to, said bearing journal.

22. The suction roll assembly according to claim 21, the
radial movement of the drive shaft with respect to the bearing
journal producing a tilting of the pinion with respect to the

bearing journal.
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