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9 Claims.
1

The present invention relates to mechanism
for producing simultaneous rotation and axial
movement of a driven member and embodies
‘more specifically an improved mechanism by
means of which axial movement may he im-
parted effectively to a driven member while it is
being driven.

More pariicularly, the invention relates to
mechanism for driving a roll and, at the same
time, imparting to such roll oscillating move-
ment in directions parallel to the axis of the
roil.

Numerous examples exist of mechanism
wherein a member is to be rotated and also ad-
justed axially, typical illustrations of such
mechanism being in the paper manufacturing
industry and in-the materials reduction art, and
it is an object of the present invention to pro-
vide mechanism by means of which a rotating
element may be moved axially while 1t is being
rotated.

In order that the invention masr be more
readily understood, reference will now be had
to the accompanying drawings, wherein
~ Pigure 1 is a longitudinal sectional view, taken
through the axis of a device constructed in ac-
cordance with the present invention; .

Figure 2 is a view in end elevation, taken from
the right of Figure 1, and showing the mech-

anism by means of which the axial oscillation

of the rotating element is accomplished;
Figure 3 is an exploded view showing the
compound bearing illustrated at the rlght hand
end of Figure 1;

Figure 4 is a perspective view in section il- 9

lustrating a bearing included in the drive ele-
ments at the left-hand end of Figure 1;

Picure 5 is an enlarged view illustrating a
slightly modified version of the structure shown
in Figure 1;

Figure 6 is a view similar to Fig. 5, showing
a further modified version of the drive mecha-
nism for the roll; |

Ficure 7 is an enlarged view of a slightly
modified form of oscillating mechanism similar
to that illustrated at the right-hand end of Pig.
1; and

Figure 8 is a view similar to Figure 1 show-
ing a modified form of the invention.

- Referring particularly to Figures 1 to 4, inclu-'

sive, the rotatable element is illustrated as a roll
10 mounted within side frame members |1 and
2. The left-hand end of the roll is journaled
in g bearing 13 which is shown as a bhall bearing
having a plurality of axially spaced courses of
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balls. The roll 10 is provided with an axial shaft
{4 having journal shaft extensions 15 and I6,
the journal shaft 15 being journaled in the bear-
ing 13, while the shaft 16 is journaled in a com-
pound bearing indicated generally at i7.

Rotation of the roll is accomplished by ‘means
of a drive motor indicated generally at 18, which
includes a motor frame 19 secured to an adapter'
28 that is mounted upon a housing extension 21,
secured to the frame member II. The armature
shaft 22 of the motor i8 is journaled in a bear-
ing 23 at the left-hand extremity thereof and at
the right-hand extremity in a bearing 24 that is
received within a cyvlindrical extension 25 carried.
by a planet pinion spider 26. The cylindrical
spider extension 25 is journaled in a bearing 27
that is carried by the adapter 20, and the right-
hand extremity of the armature shaft 22 drives
a sun gear 28 which engages a plurality of planet
pinions 29 journaled in the planet spider 26.
Outer fixed ring gear 30 is carried by the hous-
ing extension 21, and the planet spider 26 has se-
cured thereto a eylindrical sleeve 31 formed with
an enlarged collar 32. This enlarged collar is
iNlustrated in detail in Figure 4, and it will be
seen that it is formed with a plurality of’ longi-
tudinally extending ball ducts 33 and ba,ll grooves
34. A plurality of bearing balls 35 are recewed |

‘within the duets and grooves, and end caps 36

are formed with curved ball ducts 37 and a,re se-
cured upon opposite faces of the collar 32 to

- eomplete the endless track within which the ba,lls

35 move. The extremity of the journal. shaft |5

“has secured thereto a sleeve 38 within which lJon-

gitudinally formed grooves 39 are provided.  'The

" balls 35 engage the grooves 39 and the latter thus

receive the torque delivered from the collar 32
through the balls 35 that are in engagement with
the grooves 39. In this fashion, the roll Iﬂ 1s
driven rotatably by the motor 18.

In order that the roll {0 may be oscﬂlated 1n

directions parallel to its axis, the journal shaft

{6 is provided with the compound bearing {7 that
is illustrated in Pigures 1 and 3. This bearing is
formed of an inner race 40 having a ball groove
41 within which bearing balls 42 are received.
The bearing balls are retained in position by a
retainer ring formed of ring sections 43 and 44,
and the balls engage a groove 45 of a middle race
46. ‘The middle race is formed with a sleeve ex-

tension 47 and, on its outer surface is provided

with a plurahty of spirally extendmg grooves 48
within which a plurality of courses of balls 49
and 50 are received. A compound retainer ring
formed of sections 51, 92, and 53 serve to retain
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the course of balls 49 and 50 in the grooves 48,
and these courses of balls are received within
complementary spiral grooves 94 formed in an
outer race 95. The outer race 55 is secured in
the supporting frame structure {2.

As illustrated in Figure 2, the sleeve exten-

sion 47 is provided with an arm 58 to which is

connected a connecting rod 57, the other end of
which is mounted over an eceentric 58, which
1s secured to the armature shaft 59 of an elec-
tric motor 60, mounted upon the frame member
12. When the motor 69 is driven, the eccentric
98 causes rotary oscillation. of the. sleeve 471 and
middle race 56 caused by movement of arm 56
back and forth in a direction transverse to the
axis of the roll 0. Such oscillation causes the

middle race 46 to be oscillated in a direction

axially of the roll 10 because of the structure

of the outer bearing formed by the balls 49 and

90, and the spiral groves 48 and 54. Inasmuch
‘@S- the balls 42 operate as elements of a thrust
as well :as radial hearing, the axial movement
- or -oseillation-of the middle race 46 is imparted
to the roll (0. |
Referring to the structure shown in Figure 5
- the drive motor 18 is designed to drive the motor
~ direetly rather than through a planetary gear
‘mechanism . as illustrated in Figure 1. A sup-
porting wall 61 carries.a bearing 62 in which
‘the. right-hand end of -the armature shaft is
“journaled, and the drive is transmitted to the
journal shaft 15 through the bearing structure
illustrated. in Figure 4, as previously described.
In the form shown in Figure 5, the journal shaft
-45.is.journaled in the frame structure (2 by means
-of .a roller bearmg 83 rather than the ball bear-
ing 3.
In the form. shown m Figure 6, the dnve is

transmitted through an intermediate drive ele-

ment. comprising a body member 64 journaled
at .65 in a supporting wall §5’. The armature
shaft. 6T is provided with a splined driving head
66 which engages cooperating splines in the body
“member 64. The collar 32 is carried by a cup-
shaped element 22’ that is secured to the body
member 64.

Figure.7 is.an enlarged view of a shghtly modi-
fied form of compound bearing similar to that
‘shown at the right-hand end of Figure 1. The
journal shaft 18 is provided with radial bearings
68. and 69 and a-thrust bearing 78. The thrust
‘bearing 70 includes an inwardly extending flange
11 formed on the sleeve extension 47 of the mid-
dle race. In other respects, the compound bear-
'_ing is similar to that illustrated in Figure 1.
In Figure 8, a modified version of the inven-
tion is iltustrated in which it is shown as being
embodied in a materials reduction mechanism.
A stationary frame member 72 is provided with
~a chamber 73 from which material is fed through
a discharge opening 74 in order that it may move
‘outwardly over an abrading plate 75. After the
reduction of the particle size of the material is

 accomplished, it falls into a discharge outlet 16

formed at the bottom of a grinding chamber
- formed by a housing 77.
“mounted upon a platform 78 carrying standards
- 19 and 89, which are provided with bearings 8}

~ and 82. A driving sleeve 83 is journaled in the
‘bearings 81 and 82, and is driven by a suitable

~ source of power such as a synchronous motor 84.
The sleeve 83 is formed with a. squared section
‘within which the squared end 85 of a rotatable

- . shaft 86 is received. The left-hand end .of the

- shaft 86 has secured thereto a plate 87 provided

‘The housing 771 is
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with a wear plate 88 that is adapted to cooperate
with the stationary plate T5. The shaft 86 is
journaled in a compound bhearing 89 similar to
the compound bearing illustrated in Figure ~.
The sleeve extension 471 of this bearing is pro-
vided with a ring gear 90 that is driven by s
gear 91 mounted upon a shaft 92. The gear 91

is driven by the driving pinion 83 secured to a
shaft 94 that is driven by a worm and worm gear
connection 8% from an electric motor 96.

The
shaft 82 is formed with gear teeth 871 that engage
a rack 98, and the rack 98 may be provided with
an adjustable limit stop (not illustrated) to con-
trol the extent of movement of the gear train,
including the gear 91 in either or both directions.

‘The mechanism of Figure 8 thus will be seen
to provide a means not only for rotating the plate

81, but also of means for moving the plate to any
desired extent toward or away from the cooper-
‘ating stationary plate ¥5. In this fashion, a fine
adjustment of the space between the friction
-surfaces of the cooperating plates 15 and T8 is
provided.

‘While the invention has been described with
specific reference to the accompanying drawings,

1t 1s not to be limited save as defined in the ap-

pended claims.
I claim:
1. A device {or convertlng rotation into trans-

Iation comprising a shaft, a sleeve surrounding

the shaft, a thrust bearing between the sleeve
and the shaft preventing relative axigl movement
and allowing relative rotational movement there-
between, a first grooved race on the sleeve and a5
second groovod race mounted on a supporting
swuoture at least the race on the sleeve being

Iormed with a. plurality of spiral grooves spaced

around the race, at least one ball in each groove
coupling the races together, and means for rotat-
ing the sleeve relative to the supporting struc-
ture.

2. A device according to claim 1 wherein a
plurality of the balls coupling the races lie in a

common plane perpendicular to the axis of the

shaft. | |
3. A device according to claim 1 wherein a
plurality of balls lie in each spiral groove and

~each groove intersects a number of oppositely-

threaded grooves on the second race equa,l tothe
numbper of balls in each groove.

4. A device according to claim 1 wherein the
means. for rotating the sleeve is an arm on the
sleeve perpendicular to the axis thereof, and

means for oscillating the arm to remprocate the

shaft.

5. A device according to claim 1 further -pro-
vided with means for rotating the shaft independ-
ently of axial movement thereof.

6. A device for converting a rotation into ga

translation comprising a shaft, s sleeve surround-

Ing the shaft and coupled for axial movement
therewith, means for mounting the sleeve in a
supporting structure, oppositely-threaded coop-
erating spiral grooves on the sleeve and the sup-
porting structure, balls in the £grooves. coupling
the sleeve to the supporting structure whereby to

move the sleeve axially upon turning the sleeve in
the supporting structure.

7. A device according to claim 6 promded with
bearings to journal the shaft for rotation with
provision for axial movement thereof, and one of

the bearings is retained in the. sleeve and is axially
movable therewith.

3. A device according to clalm 6 wherein the

rf- cooperatmg Spiral grooves comprise a plurality
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of grooves around the periphery of the sleeve and
a like number of oppositely-threaded grooves on
the supporting structure facing the grooves of the
sleeve, at least one ball in each groove coupling
the sleeve and supporting structure together, and

there is provided a thrust bearing between the -

sleeve and the shait preventing relative axial
movement and allowing relative rotational move-
ment therebetween, and means for rotating the
sleeve relative to the supporting structure.

9. Rotating and reciprocating mechanism comni-
prising a rotatable member, a shaft upon which
the member is mounted, a bearing for the shaft
including an inner race carried by the shaft, a
middle race, bearing elements between the inner
and middle races, an outer race carried by & sup-
porting structure, oppositely-threaded cooperat-~

it

6
ing spiral grooves on the outer and middle races,
Lalls in the grooves coupling the outer and middle
races, and means to turn the midadie race on its

axXis.
WILLIAM MESSINGER.
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