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JI TLE OF | NVENTI ON CONVEYOR Background of the Invention (Field of the

| nvention) Theprésent invention relates to a conveyor and nore
particularly to a conveyor wherein a |arge nunber of rollers are arranged
on a conveyance path and the driving force froma drive notor is
transmitted to each'roller by nmeans of aldfive mechanismto cause a

si mul taneous nulti-shaft- rotation of the rotors, thereby conveying articles
carried on the conveyance path. ZIWEEE OF DPWVENTIOMveyors are di scl osed, for

exanpl e, in Japanese UW,ility Model L%ag- ggkNos. 116006/ 87 and

LA

Background of the Invention
(Field of the Invention)

The present invéﬁtion relates to a conveyor and
more particularly to a conveyor wherein a large number
of rollers are arranged on a conveyance path and the
driving force from a drive motor is transmitted to each
roller by means of a drive mechanism to cause a
simultaneous multi-shaft rotation of the rotors, thereby
conveying articles carried on the conveyance path. Such
a type of conveyors ﬁre disclosed, for example, in
Japanese Utility Model Laid—Open‘Nos. 116006/87 and
33820/94.
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Description of the Prior Art

Heretofore, in such a conveyor as a roller conveyor
or the like wherein a large number of rollers are
arranged side-by side along the upper surface of a
conveyance path, a belt.mechanism using a round belt or
a V belt ﬁas been used widely és-drive meahé for
rotating the rollers. 1In this type of a cdnveyof, an

endless belt is stretched between a driviﬁg shaft
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33820/ 94. Description of the Prior Art Heretofore, in such a conveyor as a
roll er conveyor or the like wherein a |l arge nunber of rollers are arranged
gi de by side along the upper surface of a conveyance path, a belt mechani sm
using a round belt or a V belt has been used widely as drive nmeans for
rotating the rollers. In this type of a @onveyor, an endless belt is
stretched between a driving shaft Substitute sheet - 19 August 1998

supported along the lower portion of the conveyor and
the rollers arranged on the conveyance surface, thereby
causing the rollers to rotate simultaneously with
rotation of the driving shaft.

In the conveyor wherein the rollers are driven by
the use of such belt mechanism as mentioned above, the
rotative driving force is transmitted to the rollers by
contact of the belt with pulleys of the rollers and
driving shaft, so that there occur problems such as- wear
of the belt, rising of dust and generation of contact
noise; in addition, frictional resistance is inevitably
induced by such contact of the belt with the pulleys.

Further, in the case where a lot of rollers are
rotated at a time as mentioned above, some troubled
rollers on one shaft may affect the rotation of the
other rollers, and sometimes there occurs such an

inconvenience as cutting of the belt and stranding.

Brief Description of the Drawings

Fig. 1 is a partially cut-away plan view of a
roller conveyor embodying the present invention;

Fig. 2 is a front view in longitudinal section of

the roller conveyor;

Fig. 3 is a side view of the roller conveyor;
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-2- supported along the |l ower portion of the conveyor and the rollers
arranged on the conveyance surface, thereby causing the rollers to rotate
g8i mul taneously with rotation of the driving shaft. 5 In the conveyor
wherein the rollers are driven by the use of such belt nechanism as

menti oned above, the rotative driving forlce is transnitted to the rollers
by contact of the belt with pulleys of the rollers and driving shaft, so
that there occur problens such as wear of the belt, rising of dust and

AP R LA s L
in the case Wl foh e OheéR! 4 €451 ¢lRg ' RAGhEE 8 wheel and a driven
magnetic wheel;

Fig. 5 is a partially cut—away plan view of a
roller conveyor having driven magnetic wheels each
formed in a conical shape;

FPig. 6 is a perspective view showing a drive
mechanism according to the present invention;

Fig. 7 is a front view of the drive mechanism;-

Fig. 8 is a partial plan view of the drive
mechanism;

Fig. 9 is a partial plan view of a drive mechanism
wherein a plurality of driven magnetic wheels are
arranged in an alternate manner relative to a driving
magnetic wheel;

Fig. 10 is a vertical sectional view of the drive
mechanism shown in Fig. 9;

Pig. 1l(a) is a front view of a driven magnetic
wheel formed in the shape of a regular hexagonal pyramid
and Fig. 11(b) is a side view thereof;

Fig. 1l2(a) is a front view of a driven magnetic

wheel formed in a conical shape and Fig. 12(b) is a side

view thereof;
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time as nentioned above, sone troubled rollers on one shaft may affect the
rotation of the other rollers, and sonetinmes there 15 occurs such an
Pnconveni ence as cutting of the belt and stranding. Summary of the
Invention It is an object of the present invention to provide a conveyor 20
which is provided with a sinultaneous nmuBtt-shaft rotation nmeans capabl e of
elimnating the foregoing problens encountered in the conventional conveyor
belt drive mechani sm and whi ch thereby can reduce wear, rising of dust and

generation of contgel N S§ 3 ﬁief}s%ée Kﬁ% $o0d 9F 504@1 Y& pbbipthigh | er s
affecting the 25 rotation of t ther rollers It is another object of the
present invepaiahd @ifedi10N@ ldriven magnetic wheels;

Fig. 14 is a front view thereof;

Fig. 15 is a plan view thereof;

Fig. 16 is a plan view of a drive mechanism having
disk-like driven magnetic wheels arranged in an
alternate manner relative to a driving magnetic wheel;

Fig. 17 is a vertical sectional wview thereof;

Fig. 18{a) is a front view of a driven magnetic
wheel formed in the shape of a regular hexagon plate and
Fig. 18(b) is a side view thereof;

Fig. 19{a) is a front view of a driven magnetic
wheel formed in the shape of a disk and Fig. 19(b) is a
side view thereof;

Fig. 20 is a front view of a driving magnetic wheel
having permanent magnets of both N and S poles which are
fixed to the peripheral surface of a cylindrical body;

Fig. 21 is a side view thereof;

Fig. 22 is a front view of a driving magnetic wheel
having permanent magnets of a single pole which are

fixed to the peripheral surface of a cylindrical body;

Fig. 23 is a side view thereof;
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prevent the interference of a magnetic force which is created inevitably
bet ween adj acent magnetic wheels in the case of using magnetic wheel s as
the rotation neans for achieving the above- 30 nmentioned object.
Substitute sheet - 19 August 1998 -2A- In accordance with the invention,
there is provided a conveyor wherein rotlsers are arranged side by side to
constitute a conveyance surface, said rollers being rotated by neans of a
drive nmechanism said drive nmechani smconprising a driving

Fig. 24 is a front view of a driving magnetic wheel
having a band-like rubber magnet wound round the outer
periphery of a cylindrical body;

Fig. 25 is a side view thereof; and

Fig. 26 is a vertical sectional view showing a
drive mechanism portion of a conveyor having a magnetic

plate.

Summary of the Invention

It is an object of the present invention to provide
a conveyor which is provided with a simultaneous multi-
shaft rotation means capable of eliminating the
foregoing problems encountered in the conventional
conveyor belt drive mechanism and which thereby can
reduce wear, rising of dust and generation of contact
noise, with no likelihood of some troubled rollers
affecting the rotation of the other rollers.

It is another object of the present invention to
rationally prevent the interference of a magnetic force
which is created inevitably between adjacent magnetic
wheels in the case of using magnetic wheels as the

rotation means for achieving the above-mentioned object.

Description of the Preferred Embodiments
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5 magnetic wheel formed generally in the shape of a shaft and driven
magneti c wheels arranged at predetermned intervals in the axial direction
of said driving nmagnetic wheel, each said driven nmagnetic wheel being
positioned so that the axis thereof lies transverse to the axis of said
driving magnetic wheel 10 perpendicul arly 6o+ obliquely, each said driven
magneti ¢ wheel and said driving magneti c wheel being journalled so that the
respective peripheral surfaces are sufficiently adjacent to magnetically
interact, but not in contact with each other, said driven magnetic wheels
bei ng connect ed ea&ﬁcpndivgdualt?etcoaﬁ&ruﬁtp@mtm¢ns cloldaird qomiveyrax; and
wherein N- and/ or ol e zones _of a permanent magnet are formed spirally on
t he peripherad éh%?ﬁgéa6PdS&PdFéﬂﬁviE teagned damgeenumpen @flrsdg et

peri pheral 3 are arranged side by side along the upper surface of a
conveyor body 5 to constitute a conveyance surface, and
the rollers 3 are rotated simultaneously through a
multitude of shafts by means of a drive mechanism a2
which is provided along one side within the conveyor
body 5, to thereby convey articles put on the conveyance
surface al.

The conveyor body 5 comprises a bottom plate 53 and
side plates 51 and 52 which are erected on both left and
right sides of the bottom plate. A large number of
rollers 3 are horizontally mounted bridgewise between
the upper sides of the left and right side plates 51,
52, and both end portions of each row of rollers 3 are
supported by bearings 5la and 52a attached to the side
plates 51, 52, respectively, whereby the rollers are
supported rotatably. The rollers 3 supported in this
manner are arranged through slight gaps on the same
plane to constitute the conveyance surface la.

As shown in Fig. 3, each roller 3 is constituted byl
fitting a short cylinder-like unit roller 3b on the

outer periphery of a rotatable shaft 3a, and a driven

T lﬁill



surface of each said driven magnetic wheel are forned N- and S- pol e zones
of a permanent magnet in an, alternate manner, a 20 circunferential pitch
of the N and S-pole zones in each said driven nagnetic wheel being nmade
coincidental with a spiral pitch of the N and S-pole zones in said driving
magneti c wheel. In another aspect, there7in provided a conveyor wherein a

| arge nunber of rollers are arranged side by side to constitute 25 a
conveyance surface, said rollers being rotated by nmeans of a drive

T S pSfhnd LUETERIEA! SF SO0 b oA PN il 1 o0
arranged at predghar Beneflel phestabiel BrhiFe a@4i.al direction of said driving

The drive mechanism a2 is for transmitting the
driving force from a drive motor 4 mounted at a start-
end portion within the conveyor body 5 to the rollers 3
to rotate the rollers simultaneocusly through a multitude
of shafts. It comprises a driving magnetic wheel 2
supported along one side of the conveyor body 5 and a
large number of driven magnetic wheels 1 attached to one
roller ends and arranged along and just above the
driving magnetic wheel 2.

The driving magnetic wheel 2, which is formed in
the shape of a long shaft, is horizontally disposed
substantially along the overall length of the side plate
52 and both end portions thereof are rotatably supported
by bearings 54 and 55 which are mounted vertically
movably with respect to the side plate 52, as shown in
Fig. 2.

To one end of the driving magnetic wheel 2 is
mounted a pulley 42, and a driving belt 43 is stretched
between the pulley 42 and a pulley 41 mounted to the
motor 4 so that the driving magnetic wheel 2 is rotated

upon operation of the drive motor 4.



Substitute sheet - 19 August 1998 - 2B - nmmagnetic wheel, each said driven
magneti ¢ wheel being positioned so that the axis thereof intersects the
axis of said driving magnetic wheel perpendicularly or obliquely, each said
driven magneti c wheel and said driving magnetic wheel being journalled 5 so
that the respective peripheral surfaces &e kept close to each other, not :
In contact wth each other, said driven magnetic wheels being connected
each individually to end portions of said rollers, further, N and/or

>pole zones of gpgg{s%wtimw A" P dBd, SR MR dNe Ol thRe BT S PheT 2l
and each driven magnetic wheel 1 are journalled in such
a manner that the respective axes 2a and la intersect
each other perpendicularly and that the respective
peripheral surfaces are close to each other, but not in
cohtact with each other, through a relatively small gap.

The driving magnetic wheel 2 is constituted by
magnetizing N-pole to zone 2n and S-—-pole zone 2s to the
peripheral surface of a cylindrical body which is formed
in the shape of a long shaft using a permanent magnet,
e.g. Mn-Al magnet, spirally throughout the overall

| length of the cylindrical body.

On the other hand, each driven magnetic wheel fixed
to one roller end is constituted by the same permanent
magnet as that of the driving magnetic wheel 2. The
peripheral surface of a cylindrical body formed in the
shape of a short shaft is divided at equal intervals in
the circumferential direction, and N-pole zone 1ln and S-
pole zone ls of the permanent magnet are magnetized in
an alternate manner to the divided band-like sections.
The axial pitch of both NS zones 2n and 2s, namely, the
spiral pitch, is made coincident with the
circumferential pitch of both NS zones 1ln and 1ls of the

driven magnetic wheel 1.



10 magnetic wheel, while along the peripheral surface of each said driven
magneti c wheel are formed N- and S-pole zones of a pernmanent magnet in an
alternate manner, a circunferential pitch of the N and S-pole zones in
each said driven magnetic wheel being made coincident with a spiral pitch
of the NN and S-pole 15 zones in said dr4 9ishg magneti c wheel . Bri ef
Description of the Drawings Fig. 1 is a partially cut-away plan view of a
roll er conveyor enbodying the present invention; 20 Fig. 2is a front

view in |ongitudinal section of the roller conveyor; Fig. 3 is a side view
of the roller convdydihough in the above embodimént the peripheral

surface of the cylindrical body is divided into four,
the number of division is not limited to four if only
the NS zones ln and ls can be magnetized in an alternate
manner.

Although in the above embodiment both magnetic
wheels 2 and 1 are constituted by magnetizing the pole
zones 2n, 2s, ln and ls to the peripheral surfaces of
cylindrical bodies, both magnetic wheels may be
constituted by fixing individual permanent magnets to
the peripheral surfaces of cylindrical bodies to form
pole zones 2n, 2s, ln and ls, or may be constituted by
winding rubber or plastic magnets to the surfaces of
cylindrical bodies to form pole zones 2n, 2s, ln and 1ls
{not shown).

In the drive mechanism a2, as mentioned above, both
NS pole zones 2n and 2s of the driving magnetic wheel 2
are magnetized spirally along the peripheral surface of
the magnetic wheel. Since the spiral pitch of both pole
zones 2n and 2s is made coincident with that of both NS
pole zones 1n and 1s of each driven magnetic wheel, N
and S pole zones 2n, 1ls / 2s, 1ln between both magnetic

wheels 2 and 1 try to keep closest to each other at all



-3- Fig. 4 is a perspective view showing a positional relation between a
driving magnetic wheel and a driven magnetic wheel; Fig. 5is a partially
tut-away plan view of a roller conveyor having driven magneti c wheel s each
formed in a conical shape; Fig. 6 is a perspective view showing a drive
nmechani sm according to the present invemtQon; Fig. 7 is a front view of the
drive nmechanism Fig. 8 is a partial plan view of the drive

times under the action of an attractive force induced by
a magnetic field (Fig. 4).

In the above construction, as the driving magnetic
wheel 2 is rotated from the above state, both pole zones
2n and 2s shift continuously in the axial direction of
the driving magnetic wheel.

On the other hand, since each driven magnetic wheel
1 intersects the driving magnetic wheel 2
perpendicularly at its axis la and NS pole zones 1ln, ls
are arranged alternately on the peripheral surface of
the driven magnetic wheel, the NS zones 1ln and ls move
successively with the movement of the NS zones 2n and 2s
of the driving magnetic wheel 2, resulting in that the
driven magnetic wheel comes to rotate.

In such a manner the rotation of the driving
magnetic wheel 2 is transmitted to each driven magnetic
wheel 1, which in turn rotates in a synchronized state
with the rotation of the driving magnetic wheel, so that
the rollers 3 on the conveyance surface al rotate in the
same direction. When the driving magnetic wheel 2 is
rotated in the reverse direction, the driven magnetic
wheels 1 also rotate in the reverse direction.

Since the roller conveyor a constructed as above is

provided with the drive mechanism a2 which performs the



mechanism Fig. 9 is a partial plan view of a drive nmechani smwherein a
plurality of driven magnetic wheels are arranged in an alternate manner
relative to a driving magnetic wheel; Fig. 10 is a vertical sectional view
of the drive nechanismshown in Fig. 9; Fig. 11(a) is a front view of a
driven magnetic wheel formed in the shapk of a regul ar hexagonal pyranid
and Fig. 11(b) is a side view thereof; Fig. 12(a) is a front view of a

driven magnetic wheel forned in a conical shape and Fig. 12(b) is a side

vi ew t her eof ; . ) -
transfer of driving force while maintaining the state of

non-contact between the driving and driven magnetic
wheels by utilizing the magnetic force of permanent
magnets, there arise no such problems as in the use of
the conventional conveyor using belt for rotation, like
wear of the belt, rising of dust, generation of contact
noise and that of contact resistance, and it is possible
to effect in an extremely smooth manner the transfer of
driving force in the simultaneous multi-shaft rotation
of the rollers 3.

In the event a load or impact force exceeding a
predetermined certain level is applied to some rollers 3
during operation of the roller conveyor a, the driving
magnetic wheel 2 exhibits an idling function, or a so-
called torque—-free function, due to deformation of the
magnetic field between the driving and driven magnetic
wheels 2, 1. Thus, even when some rollers 3 undergo an
excessive load and come to stop, the rotation of the
other rollers 3 is not affected and hence there will not
arise any such problems as in the conventional belt-
driven conveyor like belt cutting, stranding and
disengagement,

In the conventional belt-driven type conveyor, when

the operation is resumed after standing a long period of



-4- Fig. 13 is a perspective view of a drive nmechani sm having disk-Iike
driven magnetic wheels; Fig. 14 is a front view thereof; Fig. 15 is a plan
view thereof; Fig. 16 is a plan view of a drive nechani sm havi ng di sk-1ike
driven magnetic wheels arranged in an alternate manner relative to a
driving magnetic wheel; Fig. 17 is a vertlZal sectional view thereof; Fig.
18(a) is a front view of a driven nagnetic

time, the conveyor is sometimes inoperative due to
sticking of the belt for example. On the other hand,
according to the roller conveyor a described above, it
is not necessary to be anxious about sticking of the
belt, and even after standing over a long period of
time, it is possible to resume operation without any
trouble.

In the roller conveyor a of the present invention,
moreover, since it is not necessary to ensure the
mounting space for a belt, it is possible to attain
space-saving and suppress the height of the entire
machine. At the same time, since the belt passing
operation for each roller 3 at the time of assembly is
no longer required, it is possible to greatly shorten
the time required for the assembling work.

If the spacing between adjacent driven magnetic
wheels 1 arranged side by side is too small there will
occur interference of magnetic field between both driven
magnetic wheels, which may result in each driven
magnetic wheel failing to turn normally. In the case
where the spacing between adjacent driven magnetic
wheels 1 is compelled to set small, then as shown in
Fig. 1, by interposing a magnetic plate ¢ between

adjacent driven.magnetic wheels 1, it is made possible



wheel fornmed in the shape of a regular hexagon plate and Fig. 18(b) is a
side view thereof; Fig. 19(a) is a front view of a driven nagnetic wheel
formed in the shape of a disk and Fig. 19(b) is a side view thereof; Fig.
20 is a front view of a driving magneti c wheel having permanent nagnets of
both N and S poles which are fixed to th8 peripheral surface of a
cylindrical body; Fig. 21 is a side view thereof; Fig. 22 is a front view
of a driving magnetic wheel having pernmanent nagnets of a single pole which

S.r gef i/f(gf,’v {gg{;ggfg% RNeH3 136t eNee® P eH ndifle iWE i idL 23 15 a
therebetween and effect the simultaneous multi-shaft
rotation without any trouble.

In the drive mechanism a2 constructed as above, if
the driven magnetic wheels 1 arranged a large number in
parallel are caused to rotate at a time, the magnetic
lines of force of adjacent magnetic wheels 1 will
interfere with each other, with the result that the
simultaneous multi-shaft rotation can no longer be
performed normally.

In the conveyor described above, in view of the
point just mentioned, the magnetic plate c is interposed
between adjacent driven magnetic wheels 1 to prevent the
interference of magnetic fields therebetween. However,
since this countermeasure requires the additional
provision of the magnetic plates ¢, an increase of cost
results. Besides, the interference between adjacent
driven magnetic wheels 1 is not prevented to a perfect
extent. Therefore, it is desired to use means capable
of completely preventing the interference between
adjacent driven magnetic wheels 1 without causing any
increase of cost,.

The following description is now provided about an

embodiment of a conveyor provided with a drive mechanism



Substitute sheet - 19 August 1998 -5 - Fig. 24 is a front view of a driving
magneti ¢ wheel having a band-Ili ke rubber magnet wound round the outer

peri phery of a cylindrical body; 5 Fig. 25 is a side view thereof; and
Fig. 26 is a vertical sectional view showing a drive tnechani smportion
of a conveyor having a magnetic plate. 404 -

which prevents the interference of magnetic lines of
force between adjacent driven magnetic wheels 1 without
using the magnetic plate ¢ referred to above. According
to the construction of a drive mechanism a2-1
illustrated in Figs. 6 to 8, a large number of driven
magnetic wheels 1 and a driving magnetic wheel 2 which
is generally in the shape of a shaft are supported
rotatably in a perpendicularly crossed state.

Each driven magnetic wheel 1 is constituted by a
permanent magnet, e.g. Mn—-Al magnet, and is formed
generally in a conical shape. The conical surface of
the magnetic wheel is divided in four at equal intervals
in the circumferential direction, and in the thus-
divided sections, which are generally sectorial, are
magnetized N- and S-pole zones 1ln, ls each composed of
the permanent magnet in an alternate manner. The driven
magnetic wheels 1 thus constructed are connected each
individually to end portions of rollers 3 so as to
rotate integrally with the rollers.

On the other hand, the driving magnetic wheel 2 is
constituted by the same permanent magnet as that of the
driven magnetic wheels 1, and N- and S-pole zones 2n, 2s
are magnetized spirally to the peripheral surface of a

cylindrical body formed in the shape of a long shaft.



Substitute sheet - 19 August 1998 Description of the Preferred Enbodi nents
According to the construction of a roller conveyor a illustrated in Figs.
rollers 3 are arranged side by side along the upper

- surface of a conveyor body 5 to constitute a conveyance surface, and the

.0 3, a large nunber of

1

rollers 3 are rotated sinultaneously thddugh a nultitude of shafts by neans
of a drive nechanism a2 which is provided along one side wthin the

conveyor body 5,

al .

The axial pitch of the N- and S-pole zones 2n 2s, namely
the spiral pitch, is made coincident with the
circumferential pitch of the N- and S-pole zones 1n, 1ls
of each driven magnetic wheel 1,

The driven and driving magnetic wheels 1, 2 are
journalled rotatably in such a manner that the
respective axes la and 2a intersect each other
perpendicularly. In this case, the driven magnetic
wheels 1 are supported in a somewhat shifted state to
one side of the axis 2a of the driving magnetic wheel 2,
as shown in Fig. 6, and both wheels 1 and 2 are
positioned close to each other, but not in contact with
each other, through a relatively small gap between the
conical surface of each driven magnetic wheel 1 and the
peripheral surface of the driving magnetic wheel 2.

In the drive mechanism a2~1, as mentioned above,
the NS zones 2n, 2s of the driving magnetic wheel 2 are
formed spirally along the peripheral surface of the
magnetic wheel. Further, the spiral pitch of 2n, 2s is
made coincident with the pitch of NS zones 1ln, 1ls of
each driven magnetic wheel 1. Consequently, the N- and
S-pole zones ln, 2s / 1ls, 2n between the driven and

driving magnetic wheels 1, 2 try to be closest to each

to thereby convey articles put on the conveyance surface



The conveyor body 5 conprises a bottom plate 53 and side plates 51 and 52
which are erected on both left and right sides of the bottomplate. A | arge
nunber of rollers 3 are horizontally nmounted bridgew se between the upper
sides of the left and right side plates 51, 52, and both end portions of
each row of rollers 3 are supported by~ b@hrlngs 51 a and 52a attached to
the side plates 51, 52, respectively, whereby the rollers are supported
rotatably. The rollers 3 supported in this manner are arranged through

slight gaps 085};@‘% %%”%1&' @0 T Il Gd o B ayanpe s aee la. As
shown in Fig each roller 3 is constituted by fitting a short
cylinder-likesdpice balded ot nAgnidtdc field (Fig. 6).

For example, when the driving magnetic wheel 2 is
rotated from the above state, its NS zones 2n, 2s shift
axially with the rotation. On the other hand, since the
axis la of each driven magnetic wheel 1 intersects the
axis 2a of the driving magnetic wheel 2 perpendicularly
and NS zones 1ln, ls are formed alternately along the
circumference of the conical surface, the NS zones in,
1s also move successively with the movement of the NS
zones 2n, 2s of the driving magnetic wheel 2, thus
causing rotation of the driven magnetic wheel. 1In this
way the rotation of the driving magnetic wheel 2 is
transferred to the driven magnetic wheels 1, so that the
driven magnetic wheels rotate continuously with the
rotation of the driving magnetic wheel. This operation
per se is just the same as the operation of the drive
mechanism a2 described previously although the shape of
each driven magnetic wheel 1 used in this embodiment is
different from the previous one.

The driven magnetic wheels 1 in the drive mechanism
a2-1 described above are each formed generally in a
conical shape, so when this shape is compared with the

cylindrical shape of each driven magnetic wheel 1 in the



outer periphery of a rotatable shaft 3a, and a driven magneti c wheel 1
of the drive nmechanisma2 is fixed onto one end of the rotatable shaft 3a.
<The drive nmechanisma2 is for transmtting the driving force froma drive
nmotor 4 nmounted at a start- end portion within the conveyor body 5 to the
rollers 3 to rotate the rollers sinmultanBously through a nultitude of
shafts. It conprises a driving nagnetic wheel 2 supported al ong one side of
t he conveyor body 5 and a | arge nunber of driven magnetic wheels 1 attached

to one previous drive mechanism a2, it is seen that the spacing
between the magnetic surfaces of adjacent driven
magnetic wheels 1 substantially becomes wider, thus
making it possible to diminish the interference of
magnetic forces between adjacent driven magnetic wheels.

The driven magnetic wheels 1 may each be generally
conical or generally in a regular polygonal cone. For
example, a truncated cone shape or a regular polygonal
truncated cone shape may also be adopted in addition of
a complete conical shape._

Although in the above embodiment the conical
surface of each driven magnetic wheel 1 is divided in
four and NS zones 1ln, ls are formed in the divided four
sections in an alternate manner, the number of divided
section is not limited to four., Even a larger or
smaller number than four may be adopted if only NS zones
can be formed in an alternate way. In the case where
the number of NS zones 1ln, 1ls is increased or decreased,
it is necessary that the spiral pitch of NS zones 2n, 2s

of the driving magnetic wheel 2 be made coincident with

the resulting pitch of 1ln, 1ls.
A drive mechanism a2-2 shown in Figs.9 and 10
comprises a driving magnetic wheel 2 and a large number

of driven magnetic wheels 1 like the drive mechanism a2



roller ends and arranged al ong and just above the driving magnetic wheel 2.
. The driving magnetic wheel 2, which is forned in the shape of a |ong shaft,
- ks horizontally disposed substantially along the overall length of the side
pl ate 52 and both end portions thereof are rotatably supported by bearings
54 and 55 which are nounted vertically-nbvably with respect to the side
plate 52, as shown in Fig. 2. To one end of the driving magnetic wheel 2 is
nounted a pulley 42, and a driving belt 43 is stretched between the pulley

ﬁeglndzai gulr%tegfgﬁb%uej&%@ims&% MLOkhe B¢ iR tnddihdidnyiq-pgnetic
however, the driven magnetic wheels 1 are arranged along
the axis 2a of the driving magnetic wheel 2 and at
predetermined intervals corresponding to the intervals
of rollers 3 so as to be positioned alternately on one
side of the axis 2a of the driving'magnetic wheel and on
the other side thereof in such a manner that their
conical surfaces are opposed to each other toward the
axis 2a. That is, adjacent driven magnetic wheels 1
arranged along the axis 2a of the driving magnetic wheel
2 are positioned in a sandwiching relation to the axis
2a, one being on one side of the axis 2a and the other
being on the opposite side. 1In this state, the conical
surfaces of the adjacent driven magnetic wheels are
opposed to each other with the driving magnetic wheel 2
therebetween.

According to the above arrangement of the driven
magnetic wheels 1, the distance between the peripheral
surface of the driving magnetic wheel 2 and the conical
surfaces of the driven magnetic wheels 1 becomes
shorter, while the distance between the conical surfaces
of adjacent driven magnetic wheels 1 becomes longer, so
that it is possible to effectively diminish the

interference of magnetic forces between adjacent driven



®

upon operation of the drive notor 4. -8- As shown in Fig. 4, the driving
magneti ¢ wheel 2 and each driven nagnetic wheel 1 are journalled in such a
manner that the respective axes 2a and | a intersect each other

perpendi cularly and that the respective peripheral surfaces are close to
each other, but not in contact with eaeh9¢#ther, through a relatively small
gap. The driving magnetic wheel 2 is constituted by nagnetizing N-pole to
zone 2n and S-pole zone 2s to the

magnetic wheels, whereby it is made possible to
fundamentally remedy the malfunction of the driven
magnetic wheels caused by such interference.

Although in each of the driven magnetic wheels 1
used in the drive mechanisms a2-1 and a2-2 described
above the N- and S-pole zones 1ln, ls are formed by
magnetization on the conical surface of the magnetic
wheel body which is generally conical, the driven
magnetic wheel may be constituted like those shown in
Figs. 11 and 12.

In the driven magnetic wheel 1 shown in Figs. 12(a)
and 12(b), permanent magnets 1.4, e.g. ferrite or rare
earth metal magnets, are fixed to the conical surface of
a conical magnetic wheel body 1.3 in such a manner that
N and S poles appear alternately on the outer surface,
to thereby form N-pole zones 1ln and S-pole zones 1s.
This structure is advantageous in that the NS zones ln
and ls can be produced less expensively.

In the driven magnetic wheel 1 shown in Figs. ll(a)
and 11(b), permanent magnets 1.2, e.g. ferrite or rare
earth metal magnets, are fixed to the plane peripheral
portions of a magnetic wheel body 1.1 formed generally
in a regular hexagonal cone in such a manner that N and

S poles appear alternately on the outer surface, to



peri pheral surface of a cylindrical body which is forned in the shape of a
| ong shaft using a permanent magnet, e.g. M-Al nmagnet, spirally throughout
the overall length of the cylindrical body. On the other hand, each driven
magneti c wheel fixed to one roller end is constituted by the same permnent
magnet as that of the driving magnetic wlk@el 2. The peripheral surface of a
cylindrical body forned in the shape of a short shaft is divided at equal
intervals in the circunferential direction, and N-pole zone 1n and S- pole

Fon e e BESBSPRESHEL TR ek o LA R Lo,
nanely, the the shape of the magnetic wheel body 1.1 is not limited

to the hexagonal shape. Any other polygonal shape may

be adopted if only the N- and S-pole can be arranged in

an alternate manner.

In a drive mechanism a2-3 shown in Figs. 13 to 15,
disk-like driven magnetic wheels 1 and a driving
magnetic wheel 2 are supported rotatably in a
perpendicularly crossed state. Like the drive mechanism
a2 described previously, each driven magnetic wheel 1 is
constituted by a permanent magnet, e.g. Mn-Al magnet,
and one end face of a magnetic wheel body formed in disk
shape is divided in four at equal intervals in the
circumferential direction, then N- and S-pole zones 1ln,
ls of the permanent magnet are formed by magnetization
alternately in the divided sections which are sectorial.

On the other hand, in the driving magnetic wheel 2,
as in the drive mechanism a2, N- and S-pole zones 2n, 2s
are spirally formed by magnetization on the peripheral
surface of a cylindrical body which is in the shape of a
long shaft, and the spiral pitch of the NS zones 2n, 2s
is made coincident with the circumferential pitch of NS
zones 1ln, 1s on one end face of the driven magnetic

wheel 1.



Epiral pitch, is made coincident with the circunferential pitch of both NS
zones 1n and 1s of the driven magnetic wheel 1. -9- Although in the
above enbodi ment the peripheral surface of the cylindrical body is divided
into four, the nunmber of division is not limted to four if only the NS
zones 1n and 1s can be magnetized in ar 2 ternate manner. Al though in the
above enbodi nent both nmagnetic '
The driven and driving magnetic wheels 1, 2 are
journalled rotatably in a perpendicularly crossed state
at the respective axes la and 2a so that the driven
magnetic wheels 1 are deviated to one side of the axis
2a of the driving magnetic wheel 2, as shown in Fig. 13.
In this state, the driven and driving magnetic wheels 1,
2 are positioned close to each other, but not in contact
with each other, through a relatively small gap between
the end faces of the driven magnetic wheels 1 and the
peripheral surface of one side portion of the driving
magnetic wheel 2 (Fig. 15).
The drive mechanism a2-3 also operates in the same
manner as the drive mechanisms a2, a2-1 and a2-2 to
effect the transfer of driving force. Therefore,
explanation of its operation will be omitted here.
According to the drive mechanism a2-3, since the
effective area of the closely spaced portion between the
peripheral surface of the driving magnetic wheel 2 and
one end face of each driven magnetic wheel 1, with a
magnetic force exerted thereon, can be ensured large, it
becomes possible to ensure a large driving torque.
In the drive mechanism a2-3, moreover, since each

driven magnetic wheel 1 is in the shape of a disk, the

magnetic field created by the NS zones 1ln and ls of the



“mheels 2 and 1 are constituted by nagnetizing the pole zones 2n, 2s, 1n and
1s to the peripheral surfaces of cylindrical bodies, both magnetic wheels
sy be constituted by fixing individual permanent magnets to the peripheral
surfaces of cylindrical bodies to formpole zones 2n, 2s, 1n and 1s, or may
be constituted by w nding rubber or plag2it magnets to the surfaces of
cylindrical bodies to formpole zones 2n, 2s, 1n and 1s (not shown). In the
drive nmechani sm a2, as nentioned above, both NS pole zones 2n and 2s of the

driving magnetigridiesl magaeeisagneelzed Srirodg Mmlfarmt E natd poral

surface of the magnetic wheel. Since the spiral pitch of both pole
zones 1ln, 1ls and weak in the outer peripheral direction,
so it is possible to diminish the interference of
magnetic forces between adjacent driven magnetic wheels.
Further, the drive mechanism a2-3 also has a torque-free
function like the drive mechanisms a2, a2-1 and a2-2
described previously.

The drive mechanism shown in Figs. 16 and 17,
indicated at a2-4, also comprises a driving magnetic
wheel 2 and a large number of driven magnetic wheels 1
provided correspondingly to rollers 3, like the drive
mechanism a2-3. 1In the drive mechanism a2-4, however,
the driven magnetic wheels 1 are arranged along the axis
2a of the driving magnetic wheel 2 and at intervals
corresponding to the spiral pitch of N~ and S-pole zones
2n, 28 of the driving magnetic wheel 2 so as to be
positioned alternately one being on one side of the axis
2a and the other being on the opposite side thereof in
such a manner that their end faces on the driving
magnetic wheel 2 side are opposed to each other toward
axis 2a of the driving magnetic wheel.

Thus, in the drive mechanism a2-4, adjacent driven
magnetic wheels 1 are alternately arranged, one being on

one side of the axis 2a of the driving magnetic wheel 2



“zones 2n and 2s is made coincident with that of both NS pole zones in and
1s of each driven nagnetic wheel, N and S pole zones 2n, 1s / 2s, 1n
between both magnetic wheels 2 and 1 try to keep closest to each other at

al | - 10 - times under the action of an attractive force induced by a
magnetic field (Fig. 4). In the above ed®truction, as the driving magnetic
wheel 2 is rotated fromthe above state, both pole zones 2n and 2s shift
continuously in the axial direction of

and the other being on the opposite side thereof along
and in a sandwiching relation to the axis 2a.
Consequently, the distance between end faces of adjacent
driven magnetic wheels 1 can be made longer, and coupled
with the interference preventing effect attained by the
disk shape of the driven magnetic wheels 2, it is
possible to prevent the interference of magnetic forces
between adjacent driven magneticlwheels more
effectively.

The shape of the driven magnetic wheels 1 used in
the drive mechanisms a2-3 and a2-4 described above may
be a regular polygonal plate shape such as hexagonal or
octagonal shape in addition to a generally disk shape.
Further, although in the above embodiment an end face of
each driven magnetic wheel 1 is divided in four and NS
zones 1ln, ls are formed in the divided sections, the
number of divided sections is not limited to four. Even
a larger or smaller number will do if only N- and S-pole
zones can be formed alternately. It goes without saying
that in the case where the number of NS zones 1ln, ls
increased or decreased, it is necessary to make the
spiral pitch of NS zones 2n, 2s coincident with the

resulting pitch.



“the driving magnetic wheel. On the other hand, since each driven nagnetic
wheel 1 intersects the driving magnetic wheel 2 perpendicularly at its axis
Ja and NS pole zones 1n, 1s are arranged alternately on the peripheral
surface of the driven magnetic wheel, the NS zones 1n and 1ls nove
successively with the novenent of the NR4zenes 2n and 2s of the driving
magneti c wheel 2, resulting in that the driven nmagneti c wheel cones to
rotate. In such a manner the rotation of the driving nagnetic wheel 2 is

Synchroni zed ot ate wi PREERESFOER: PBSNOPT fheaAbiiAg MAgHAA WIS & hat
used in the drive mechanisms a2-3 and a2-4 N- and S-pole
zones 1ln, ls are formed by magnetization on an end face
of a generally disk-like magnetic wheel body, the driven
magnetic wheel may be constituted like that illustrated
in Fig. 18 or 19.

In the driven magnetic wheel 1 shown in Figs. 19(a)
and 19(b), pérmanent magnets 1.8, e.g. ferrite or rare
earth metal magnets, are fixed to one end face of a
disk-shaped magnetic wheel body 1.7 so that N and S
poles appear alternateley, to constitute N- and S-pole
zones ln, 1s,.

In the driven magnetic wheel 1 shown in Figs. 18(a)
and 18(b), permanent magnets 1.6, e.g. ferrite or rare
earth metal magnets, are fixed to the marginal portion
of an end face of a magnetic wheel body 1.5 having a
generally regular hexagonal plate shape in such a manner
that N and S poles appear alternately, to thereby
constitute N~ and S-pole zones 1ln, 1ls. The shape of the
magnetic wheel body 1.5 is not limited to the hexagonal
shape. Any other polygonal shape may be adopted if only

N and S pole zones can be arranged alternately.



the rollers 3 on the conveyance surface al rotate in the sane direction.
When the driving nagnetic wheel 2 is rotated in the reverse direction, the
«driven magnetic wheels 1 also rotate in the reverse direction. Since the
roll er conveyor a constructed as above is provided with the drive mechani sm
a2 which perforns the transfer of dridfing force while nmaintaining the
state of non-contact between the driving and driven magnetic wheel s by
utilizing the magnetic force of permanent nmagnets, there arise no such

problems as in thfhgsgbgge structure of the driven magnetic wheel 1
permits simple low-cost production of NS pole zones 1n,
1s.

The driving magnetic wheels used in the drive
mechanisms a2 to a2-4 may be constituted as shown in
Figs.20 to 25, whereby NS pole zones 2n, 2s can be
produced less expensively in a simple manner.

In the driving magnetic wheel 2 shown in Figs. 20
and 21, a large number of permanent magnets 2.2 each
having a pair of N and S poles are fixed at
predetermined intervals to the plane peripheral surfaces
of a cylindrical body 2.1 having a hexagonal section to
constitute N- and S-pole zones 2n, 2s which describe a
spiral discontinuously along the peripheral surface of
the cylindrical body 2.1.

| In the driving magnetic wheel 2 shown in Figs. 22 '
and 23, a large number of permanent magnets 2.4 are
fixed to the plane peripheral surfaces of a cylindrical
body 2.3 having a hexagonal section in such a manner
that only N {or 8) poles appear on the outer surfaces.
In this case, on the surfaces with the permanent magnets
2.4 not fixed thereto there appears the pole opposite to
the pole on the outer surfaces, so that spiral N- and S-

pole zones 2n, 2s are defined by both the outer surfaces



t he conventional conveyor using belt for rotation, |ike wear of the belt,
rising of dust, generation of contact noise and that of contact resistance,
and it is possible to effect in an extrenmely snmooth nmanner the transfer of
driving force in the sinultaneous nulti-shaft rotation of the rollers 3. In
the event a load or inpact force exceedi 8§ -a predeternmined certain level is
applied to sone rollers 3 during operation of the roller conveyor a, the
driving magnetic wheel 2 exhibits an idling function, or a so- called

i ving and dPrvehonBghBEneRnBaRedss’ 2 rertBtfERIRALR come 1ol lore 3
undergo an  giscontinuous spiral and the other peripheral surface
portions of the cylindrical body 2.3

In the driving magnetic wheel 2 shown in Figs. 24
and 25, a band-like permanent magnet 2.6, e.g. rubber or
plastic magnet is wound and bonded spirally round the
peripheral surface of a cylindrical body 2.5 which is in
the shape of a circular cylinder. Since this permanent
magnet is fixed so that only N (or S) pole appears on
the outer surface, the cylindrical body 2.5 itself is
magnetized to the opposite pole, and N- and S-pole zones
2n, 2s are constituted by both the permanent magnet 2.6
wound spirally around the peripheral surface of the
cylindrical body 2.5 and the other exposed peripheral
surface portion. It is optional whether the cylindrical
bodies 2.1, 2.3 and 2.5 described above is to be formed
of a magnetic material or a non-magnetic material.

The drive mechanisms a2, a2-1, a2-3 and a2-4 of the
conveyors described above may be provided with an
existing adjusting mechanism (not shown) in each bearing
position which mechanism can slide the driving magnetic
wheel 2 toward the axis la of each driven magnetic wheel
1 or slide the latter toward its axis la. In this case,

by changing the spacing of the closely spaced portion



excessive | oad and cone to stop, the rotation of the other rollers 3 is not
af fected and hence there will not arise any such problens as in the
conventional belt- driven conveyor |ike belt cutting, stranding and

di sengagenent. In the conventional belt-driven type conveyor, when the
operation is resumed after standing a t@dig period of - 12 - time, the
conveyor is sonetines inoperative due to sticking of the belt for exanple.
On the ot her hand,

between both magnetic wheels 1 and 2 through the said
adjusting mechanism, it is made possible to make
adjustment for increase or decrease of magnetic force,
thereby adjusting the transfer torque.

In the drive mechanisms a2, a2-1l, a2-3 and a2-4,
the interference of magnetic forces between adjacent
driven magnetic wheels 1 is prevented by adopting
suitable shape, arrangement and construction of the
driven magnetic wheels. However, as in the conveyor
illustrated in Fig. 1, the interference preventing plate
¢ may be interposed between adjacent driven magnetic
wheels 1, whereby the effect of preventing such
interference is rendered more perfect, and even in the
case where the spacing between adjacent driven magnetic
wheels 1 i§“§airly small, it becomes possible to prevent
malfunction of the driven magnetic wheels.

In each of the roller conveyors described above, a
magnetic plate 55 may be disposed along a band plate 54
which is mounted along the upper side of the side plate
52. The magnetic plate 55 is disposed so as to.cover
both the driving magnetic wheel 1 and the driwven
magnetic wheels 2 arranged along the driving magnetic
wheel. The magnetic plate 55 is for shutting off

magnetic forces created upwards from both driving and



according to the roller conveyor a described above, it is not necessary to
be anxi ous about sticking of the belt, and even after standing over a |ong
speriod of time, it is possible to resunme operation without any trouble. In
the roller conveyor a of the present invention, noreover, since it is not
necessary to ensure the nmounting space- f28r-a belt, it is possible to attain
space-savi ng and suppress the height of the entire machine. At the sane
time, since the belt passing operation for each roller 3 at the tinme of

assendly 1."° 823980 RRMIAL Jedit ST Uit 'S YedlOLASCALe 1T
magnetic forces on the articles being carried on the
conveyance path al. Some articles to be conveyed
dislike magnetic forces, such as floppy disk, by the
influence on the articles being carried can be

eliminated by diminishing the magnetic forces acting on

the conveyance path al through the magnetic plate 55.



I f the spacing between adjacent driven nagnetic wheels 1 arranged side by
side is too small there will occur interference of_nmgnetic. field between
bot h driven magnetic wheels, which may result in each driven magneti c wheel

failing to turn normally. In the case where the spddisiheeh cent
driven magnetic wheels 1 is conpelled to 2%t snal |, “l n Fig.
1, by interposing a magnetic plate c between adjacen e

wheels 1, it is made possible - 13 -

Claims:

1. A conveyor wherein a large number of rollers
are arranged side by side to constitute a conveyance
surface, said rollers being rotated by means of a drive
mechanism, said drive mechanism comprising a driving
magnetic wheel formed in tﬁe shape of a long shaft and a
large number of driven magnetic wheels arranged at
predetermined intervals in the axial direction of said
driving magnetic wheel, each said driven magnetic wheel
being positioned so that the axis thereof intersects the
axis of said driving magnetic wheel perpendicularly or
obliquely, each said driven magnetic wheel and said
driving magnetic wheel being journalled so that the
respective peripheral surfaces are kept close to each
other, not in contact with each other, said driven
magnetic wheels Being connected each individually to end
portions of said rollers, further, N- and S-pole zones
of a permanent magnet are formed spirally on the
peripheral surface of said driving magnetic wheel, while
along the peripheral surface of each said driven
magnetic wheel are formed N- and S-pole zones of a
permanent magnet in an alternate manner, a
circumferential pitch of the N- and S-pole zones in each

said driven magnetic wheel being made coincident with a
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to prevent the interference of the magnetic fields therebetween and effect
the sinultaneous nulti-shaft rotation wthout any trouble: “In-the drive
nméchani sm a2 constructed as above, if the driven magnetic eel s ar ranged

a large nunber in parallel are caused to rotate at a tine, epri-Replaced
| ines of force of adjacent magnetic wheel30 % will interfere l ﬂﬂ '
other, with the result that the sinultaneous nulti-shaft rot . .

| onger be perfornmed normally. In the conveyor described above, in view of
the point just pentioned, the pagnetic plate c is interpgsed bhetween
adj acent dri vePLRaYnBt FEBWAEcFRe1NRRd,SEpede @apes 1n said driving

magnetic wheel.

2. A conveyor wherein a large number of rollers
are arranged side by side to constitute a conveyance
surface, said rollers being rotated by means of a drive
mechanism, said drive mechanism comprising a driving
magnetic wheel formed generally in the shape of a shaft
and a large number of driven magneric wheels each formed
generally in the shape of a cone or a reqular polygonal
cone, each said driven magnetic wheel being journalled
in such a manner that the axis thergof intersects the
axis of said driving magnetic wheel perpendicularly or
obliquely and that the respective peripheral surfaces
are kept close to each other, not in contact with each
other, said driven magnetic wheels being connected each
individually to end portions of said rollers, further,
N- and S-pole zones of a permanent magnet are fared
spirally on the peripheral surface of said driving
magnetic wheel, while along the peripheral surface of
each said driven magnetic wheel are formed N- and S-pole
zones of a permanent magnet in an alternate manner, a
circumferential pitch of the N- and S-pole zones in each

said driven magnetic wheel being made coincident with a

A T



“interference of- magnetic fields therebetween. However, since this

countermeasure requires the additional provision of the magnetic plates c,
Aan increase of 3 ReplaBalsi des, the interference between adjacent
driven magnetic g t prevented to a perfect extent. Therefore,
It is desired t abl e of €d@iptetely preventing the

I nterference between adjacent driven magnetic wheels 1 w thout causing any
i ncrease of cost. The follow ng description is now provided about an

enbodi rent of a conveyor provided with a drive nechanjsm _
spiral pitch of the N- and S-pole zones in said driving

magnetic wheel.

3. A conveyor according to Claim 2, wherein said
driven magnetic wheels are arranged along the axis of
said driving magnetic wheel in such a manner that
adjacent said driven magnetic wheels are positioned
alternately on one side of the axis of the driving
magnetic wheel and on the other side thereof and that
the conical surfaces of the adjacent driven magnetic
wheels are opposed to each other in a sandwiching

relation to the driving magnetic wheel.

4. A conveyor according to Claim 2 or Claim 3,
wherein the N- and S- pole zones of each said driven
magnetic wheel are formed by arranging and fixing a
large number of permanent magnets in the circumferential
direction of the conical surface of the generally

conical shape or the generally regular polygonal shape.

5. A conveyor wherein a large number of rollers
are arranged side by side to constitute a conveyance
surface, said rollers being rotated by means of a drive

mechanism, said drive mechanism comprising a driving

AR



“- 14 - which prevents the interference of nmagnetic |ines of--force between --

adj acent driven nmagnetic wheels 1 w thout using the nmagnetj.c_plate c

Jeferred to above. According to the construction of a drivd;

illustrated in Figs. 6 to 8, a |arge nunber of driven magn , nd

a driving magnetic wheel 2 which is gené2atly in the shape

supported rotatably in a perpendicularly crossed state. Each driven

magnetic wheel 1 is constituted by a pernmanent magnet, e.g. M-Al nagnet,

and is fornmed generally in a_conical_ shape. The conical surface of
magnetic wheel formed generally in the shape of a shaft
and a large number of driven magnetic wheels each formed
generally in a disk shape or a reqular polygonal plate
shape, each said driven magnetic wheel being journalled
so that the axis thereof intersects the axis of said
driving magnetic wheel perpendicularly or obliquely and
so that one end face thereof is kept close to, not in
contact with, the peripheral surface of the driving
magnetic wheel, said driven magnetic wheels being
connected each individually to end portions of said
rollers, further, N- and S-pole zones of a permanent
magnet are formed spirally on the peripheral surface of
said driving magnetic wheel, while in the
circumferential direction of one end face of each said
driven magnetic wheel are formed N- and S-pole zones of
a permanent magnet, a circumferential pitch of the N-
and S-pole zones at the one end face of the driven
magnetic wheel being made coincident with a spiral pitch

of the N- and S-pole zones in said driving magnetic

wheel.

6. A conveyor according to Claim 5, wherein said
driven magnetic wheels are arranged along the axis of

said driving magnetic wheel in such a manner that

el



the magnetic wheel is divided in four at equal intervals in the
circunferential direction, and in the thus- divided sections, which are

generally sectorial, are nagnetized N- and S-pol e zonerhisBheet AE laced
conposed of the permanent magnet in an alternate manner
magneti c wheels 1 thus constructed are-c¥nnected each i ! end
portions of rollers 3 so as to rotate integrally with t . t he
ot her hand, the driving magnetic wheel 2 is constituted by the sane
per manent magnet as that of the driven magnetic wheels 1, and N and S-pole
zones 2n, 2s adfateghebiaidd dyfiivienl magnetie yardphard posfaicmed a
cylindrical body forned in the shape of a | ong shaft.

alternately on one side of the axis of the driving

magnetic wheel and on the other side thereof and that
the end faces of the adjacent driven magnetic wheels are
opposed to each other in a sandwiching relation to the

driving magnetic wheel.

7. A conveyor according to Claim 5 or Claim 6,
wherein the N- and S-pole zones of each said driven
magnetic wheel are formed by arranging a large number of
permanent magnets in the circumferential direction of
the end face of the generally disk shape or regular

polygonal plate shape.

8. A conveyor according to any of Claims 1 to 8,
wherein the N- and S-pole zones of the driving magnetic
wheel are formed by arranging and fixing a large qumber
of permanent magnets spirally along the peripheral

surface of a cirdular or polygonal, cylindrical body.

9. A conveyor according to any of Claims 1 to 8,
wherein the N— and S-pole zones of the driving magnetic

wheel are formed by winding a band-like rubber or

) 0 R VL



- 15 - The axial pitch of the N and S-pole zones 2n Zs, nanely t he spiral

pitch, is made coincident with the circunferential pi tch mHéﬂ-Be&mi laced
$-pole zones 1n, 1s of each driven nmagnetic wheel 1. The d i ng
magnetic wheels |, 2 are journalled rotatably in such a

respecti ve axes la and 2a intersect each3bther perpendlcularly

case, the driven magnetic wheels 1 are supported in a sonmewhat shlfted
state to

plastic magnet spirally along the peripheral surface of

a circular or polygonal, cylindrical body.

10. A conveyor according to any of Claims 1 to 9,
including an adjusting mechanism capable of adjusting
the distance between the driving magnetic wheel and the

driven magnetic wheels.
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one side of the axis 2a of the driving nmagnetic wheel 2, as shown in Fig.
6, and both wheels 1 and 2 are positioned close to each other, but not in
eontact with each other, through a relatively snall gap between the coni cal
surface of each driven magnetic wheel 1 and the peripheral surface of the
driving magnetic wheel 2. In the drive pgechanisma2-1, as nentioned above,
the NS zones 2n, 2s of the driving nagnZE@%imheel 2 are formed spirally

al ong the peripheral surface of the nagn c wheel. Further, the spiral
pitch of 2n, 2s is made coincident with the pitch of NS zones 1n, Is of
each driven magnetic wheel 1. Consequently, the N and S-pole zones 1n, 2s
/[ 1s, 2n between the driven and F:| (; l
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{Fig. 6).
t he above state,

t he ot her hand,

For exanpl e,

1s are fornmed alternately ‘a

tic wheel

driving magnetic wheels 1, 2 try to be closest to each
ti mes under the action of an attractive force based on magnetic field
when the driving nmagnetic wheel
its NS zones 2n,

ng the

- 16 - other at

2 is rotated from
2s shift axially with the rotation.
since the axis la of each driven magneti c wheel 1

I ntersects the axis 2a of the driving
NS zones 1n,

On
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circunference of the conical surface, the NS zones 1n, 1s al so nove
successively with the novenent of the NS zones 2n, 2s of the driving
magneti c wheel 2, thus causing rotation of the driven magnetic wheel. In
this way the rotation of the driving nmagnetic wheel 2 is transferred to the
driven magnetic wheels 1, so that the driven nmagnetic wheels rotate
continuously with the rotation of the 1,vVi ng nmagneti c wheel. This
operation per se is just the sanme as t /Ekration of the drive mechani sm
a2 described previously although the shape of each driven nagnetic wheel 1
used in this enbodinment is different fromthe previous one. The driven
magnetic wheels 1 in the drive nechani sm

FIG. 3
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a2-1 descri bed above are each fornmed generally in a conical shape, so when
this shape is conpared with the cylindrical shape of each driven nmagnetic
wheel 1 in the - 17 - previous drive nechanisma2, it is seen that the
spaci ng between the magnetic surfaces of adjacent driven magnetic wheels 1
substantially becones wi der, thus making it possible to dimnish the

I nterference of magnetic forces betmeen4§222cent driven magnetic wheel s.
The driven magnetic wheels 1 may each b erally

FIG. 5
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conical or generally in a regular polygonal cone. For exanple, a truncated
cone shape or a regular polygonal truncated cone shape nay al so be adopted
in addition of a conplete conical shape. Although in the above enbodi nent

t he conical surface of each driven magnetic wheel 1 is divided in four and
NS zones 1n, 1s are forned in the divided four sections in an alternate
manner, the nunber of divided section is t limted to four. Even a | arger
or smaller nunber than four may be adopt /2 only NS zones can be forned
in an alternate way. In the case where the nunber of NS zones 1n, 1s is

I ncreased or decreased, it is necessary that the spiral pitch of NS zones
2n, 2s
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of the driving magnetic wheel 2 be made coincident with the resulting pitch
of 1n, 1s. A drive nmechanism a2-2 shown in Figs.9 and 10 conprises a
driving magnetic wheel 2 and a | arge nunber of driven magnetic wheels 1

i ke the drive mechani sm a2 - 18 - described previously. In the drive
mechani sm a2-2, however, the driven magnetic wheels 1 are arranged al ong
the axis 2a of the driving magnetic Wneg 2 and at predetermned intervals
corresponding to the intervals //2

a2-2

3 ( 3 in ! 3
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of rollers 3 so as to be positioned alternately on one side of the axis 2a
of the driving magnetic wheel and on the other side thereof in such a
manner that their conical surfaces are opposed to each other toward the
axis 2a. That is, adjacent driven nagnetic wheels 1 arranged al ong the axis
2a of the driving nmagnetic wheel 2 are positioned in a sandw ching rel ation
to the axis 2a, one being on one side oﬂZ&Eg axis 2a and the other being on
the opposite side. In this state, the cohif&l surfaces of the adjacent
driven magnetic wheels are opposed to each other with the driving magnetic
wheel 2 therebetween. According to tqf.r?gye afrfngenent of the driven

_1.4
1.4

1.4
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magneti c wheels 1, the distance between the peripheral surface of the
driving magnetic wheel 2 and the conical surfaces of the driven nmagnetic
wheel s 1 becomes shorter, while the distance between the conical surfaces
of adjacent driven magnetic wheels 1 becones |longer, so that it is possible
to effectively dimnish the interference of magnetic forces between

adj acent driven - 19 - magnetic mhggbs, whereby it is nmade possible to
fundanmental |y remedy the mal function Agk driven

This S as Been Reﬂlaced
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L3

magneti ¢ wheel s caused by such interference. Al though in each of the driven
magneti c wheels 1 used in the drive nechanisns a2-1 and a2-2 descri bed
above the N- and S-pol e zones 1n, 1s are forned by nagnetization on the

coni cal surface of the nagnetic wheel body which is generall, conlcal t he
driven magnetic wheel may be constltuted | i ke those shown

12. In the driven nagnetic wheel 1 sho f/a}é Figs. 12(a) and lm

per manent magnets 1.4, e.g. ferrite or earth netal nag

to the conical surface of a conical nmagnetic wheel body 1.3 in such a
manner that N and S pol es appear alternately on the outer surface,

FIG. 16

@\2




‘to thereby form N-pole zones 1n and S-pole zones |s. This structure is
advant ageous in that the NS zones I n and 1s can be produced | ess
expensively. In the driven magnetic wheel 1 shown in Figs. 11(a) and 11(b),
per manent magnets 1.2, e.g. ferrite or rare earth netal magnets, are fixed
to the plane peripheral portions of a nagnetlc wheel body 1.1 forned
generally in a regul ar hexagonal cone //Egch a manner that N and S pol es
appear alternately on the outer surface - 20 -

FIG. I9
(a) (b)
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t hereby constitute N-pole zones 1n and S-pole zones 1s. The shape of the
magneti c wheel body 1.1 is not limted to the hexagonal shape. Any ot her

pdl ygonal shape nay be adopted if only the NN and S-pole can be arranged in
an alternate manner. In a drive nechanisma2-3 shown in Figs. 13 to 15,

di sk-1ike driven magnetic wheels 1 and a driving nagnetic wheel 2 are
supported rotatably in a perpendlcularll rossed state. Like the drive
mechani sm a2 descri bed previously, each n magnetic wheel 1 is
constituted by a permanent nagnet, e.g. Nh magnet, and one end face of a
magneti c wheel body fornmed in disk shape is divided in four at equal
intervals in the

FIG. 22
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circunferential direction, then NN and S-pole zones In, 1s of the pernmanent
maghet are formed by nagnetization alternately in the divided sections
whi ch are sectorial. On the other hand, in the driving magnetic wheel 2, as
in the drive nechanism a2, N and S-pole zones 2n, 2s are spirally formed
by magneti zation on the peripheral surface of a cylindrical body which is
In the shape of a |ong shaft, and tvg? iral pitch of the NS zones 2n, 2s
i's nade coincident with the circunferé%&?al pitch of NS zones 1n, 1s on one
end face of the driven magnetic wheel 1.

FIG. 26
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. 21 - The driven and driving magnetic wheels 1, 2 are journalled rotatably

:in a perpendicularly crossed.state at the respective axes |la and 2a so that
g he driven magnetic wheels 1 are deviated to one side of the axis 2a of the
driving magnetic wheel 2, as shown in Fig. 13. In this state, the driven
and driving ABSTRACT wheels 1, 2 are positioned close to each other, but

not in contact wth each other, through a relatively snall gap between the
end faces of TIHE @ﬁ@h‘ﬂﬂh‘ﬁéﬂé‘ﬁi@mggg 1 and the peripheral surface of one
side portion of the driving magnetic wheel 2 (Fig. 15).

The present invention relates to a conveyor adapted
to operate by utilization of magnetic wheels and more
particularly to a conveyor wherein the power from a
drive source is transmitted to a large number of rollers
through magnetic wheels capable of effecting the power
transfer in a non-contact manner under the action of
magnetic force, whereby the rollers constituting a
conveyance surface are driven to perform a simultaneous
multi-shaft rotation. According to this construction,
the generation of noise is suppressed and mechanical
wear, rising of dust and damage are prevented. Further,
it is possible to prevent the interference of magnetic
forces induced inevitably between adjacent magnetic
wheels and hence possible to avoid malfunction of the
magnetic wheels.

Figure 4 of the drawings should accompany the abstract when published.
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The d™¥e” nechani sm a2-3 al so operates in the same manner as the drive
nmechag —dd—e-ael-and.a2-2.10 effect the transfer of driving force.
Ther ef or RETBAERNT ShTEf Si t ssoperation will be onitted here. According to
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- 22 - dfiven magneti c wheel is strong in front of the pole zones 1n, 1s
direction, so it is possible to dimnish

the interference of magnetic forces between adjacent driven magnetic
wheel s. Further, the drive nechanisma2-3 also has a torque-free function
li ke the drive nechanisms a2, a2-1 and a2-2 dSubstitute sheet @UAugusthegd i ve

16 and 17, iqgipated at a2-4, also conprises a
2

and weak in the outer

mechani sm shown in Figs.

driving magnetic

FIG. 2

peri pher al
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wheel 2 and a | arge nunber of driven nmagnetic wheels 1 provided
correspondingly to rollers 3, like the drive nmechanisma2-3. In the drive
mechani sm a2- 4, however, the driven magnetic wheels 1 are arranged al ong
the axis 2a of the driving magnetic wheel 2 and at intervals correspondi ng
to the spiral pitch of N and S-pole zones 28ubsgtitide sheetd8 Augystrd§96t i c
wheel 2 so as to be positioned alternakely one being on one side of the
axis 2a and the other being on the opg;? side thereof in such a nmanner
that their end faces on the driving mag i c wheel 2 si.de are opposed to

each other. toward axis 2a of the driving nmagnetic wheel. Thus, in the drive

FIG. 3

mechani sm a2-4, adjacent driven

e
1G]

r
—
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magneti c wheels 1 are alternately arranged, one being on one side of the
axis 2a of the driving nmagnetic wheel 2 - 23 - and the other being on

t he opposite side thereof along and in a sandwiching relation to the axis
2a. Consequently, the distance between end faces of adjacent driven
magneti c wheel s 1 can be nmade | onger, and c&&ibﬁ'@ﬁﬂﬁnﬂh@eth@ Avgust 4986
preventing effect attained by the dis r/j e of the driven nmagnetic wheels
2, it is possible to prevent the inter éﬁce of magnetic forces

FIG. 5
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bet ween adj acent driven magnetic wheels nore effectively. The shape of the

driven magnetic wheels 1 used in the drive nechanisns a2-3 and a2-4

descri bed above nay be a regul ar pol ygonal plate shape such as hexagonal or
octagonal shape in addition to a generally disk shape. Further, although in
t he above enbodi ment an end face of each drivSubﬁﬁQﬂ@khéeﬂhGﬁAuéuﬁ§1gbéidEd
in four and NS zones 1n, 1s are forned iga the divided sections, the nunber

of divided sections is not limted to f éE?Even a larger or smaller nunber
will do if only NN and S-pole zones can b ornmed alternately. It goes

W thout saying that in the case where the nunber of NS zones 1n, 1s

2n
This is the replacement sheet
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I ncreased or decreased, it is necessary to nmake the spiral pitch of NS
zones 2n, 2s coincident with the resulting pitch. - 24 - Although in
each of the driven magnetic wheels 1 used in the drive mechani sns a2-3 and
a2-4 N and S-pole zones 1n, 1s are fornmed by magnetization on an end face
of a generally disk-Iike magnetic wheel body, Substitite sheetra@natugastvpegs may
be constituted like that illustrated ig;Fig. 18 or 19.

712
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In the driven magnetic wheel 1 shown in Figs. 19(a) and 19(b), permanent
magnets 1.8, e.g. ferrite or rare earth netal magnets, are fixed to one end
face of a- disk-shaped nagnetic wheel body 1.7 so that N and S pol es appear
alternateley, to constitute NN and S-pole zones 1n, 1s. In the driven
magneti ¢ wheel 1 shown in Figs. 18(a) and 18(Bubstitutewhest - B pugust 1996
e.g. ferrite or rare earth netal magnetsr, are fixed to the marginal portion
of an end face of a magnetic wheel bodyzg(é’ having a generally regul ar

hexagonal pl ate shape in such a manner that N and S pol es appear
alternately, to thereby constitute N- and S-pole zones 1n, 1s. The shape of

the FIG. |1

1.2
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magneti c wheel body 1.5 is not Iimted to the hexagonal shape. Any ot her
pol ygonal shape nmay be adopted if only N and S pole zones can be arranged
alternately. - 25 - The above structure of the driven nagnetic wheel 1
permts sinple | owcost production of NS pole zones.1n, 1s. The driving
magneti c wheel s used in the drive mechani sms Sgbstitude sheety 8hdugosstoost ed
as shown in Figs.20 to 25, whereby NS g)le zones 2n, 2s can be

712
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produced | ess expensively in a sinple manner. In the driving magneti c wheel
2 shown in Figs. 20 and 21, a | arge nunber of pernmanent magnets 2.2 each
having a pair of N and S poles are fixed at predetermned intervals to the

pl ane peripheral surfaces of a cylindrical body 2.1 having a hexagonal
section to constitute N- and S-pole zones 2n, Sabstihitelshdescid Aagassnoos

di sconti nuously al ong the peripheral ggr ace of the cylindrical body 2.1.
In the driving nagnetic wheel 2 shown wﬁié?gs. 22 and 23, a | arge nunber of
per manent magnets 2.4 are fixed to the plane peripheral surfaces of a
cylindrical body 2.3 having a hexagonal section in such a manner

FIG. |6
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that only N (or S) poles appear on the outer surfaces. In this case, on the
surfaces with the permanent nagnets 2.4 not fixed thereto there appears the
pol e opposite to the pole on the outer surfaces, so that spiral N and S-
pol e zones 2n, 2s are defined by both the outer surfaces - 26 - of the
permanent magnets 2.4 constituting a disconti Substitwsishvet arg Allatis?P s

peri pheral surface portions of the cyI/a}ical body 2.3 In the driving
magneti c wheel 2 shown in Figs. 24 /2

FIG. I9
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and 25, a band-like permanent magnet 2.6, e.g. rubber or plastic magnet is
wound and bonded spirally round the peripheral surface of a cylindrical
body 2.5 which is in the shape of a circular cylinder. Since this pernanent
magnet is fixed so that only N (or .S) pole appears on the outer surface,
the cylindrical body 2.5 itself is magnetizcouhsitutioshpelbsBiAuguste1988d N
and S-pole zones 2n, 2s are constitLuészy both the permanent nagnet 2.6
wound spirally around the peripheral ‘! e of the cylindrical body 2.5
and the ot her exposed peripheral surfac ortion. It is optional whether
the cylindrical bodies 2.1, 2.3 and 2.5 descri bed above is to be fornmed of
a magnetic material or a non-magnetic materi al

FIG. 22

2.4 2.4 >3
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The drive nechanisns a2, a2-1, a2-3 and a2-4 of the conveyors descri bed
above may be provided with an existing adjusting nmechani sm (not shown) in
each bearing position which nmechanismcan slide the driving nmagnetic wheel
2 toward the axis |la of each driven magnetic wheel 1 or slide the latter
toward its axis la. In this case, by changi ngSubstitytecshest o8 Pigust 9986/
spaced portion - 27 - between bgyg gnetic wheels 1 and 2 through the
said adjusting nmechanism it is m éﬂgi ble to nake

FIG. 26
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aged .mechani sns a2, a2-1, a2-3 and a2-4, the

i nt er f enefcelasfi(shragnpaged .Rotocpagede®welen adj acent driven magnetic wheels 1
i s prevgnteBriwing@pppaged .Suict piged . Shape, ar r AHstéwte sheptcohBrAugustohoW
the dri Vel Abgrmeti c: papeal.s. oHpyRMer, @s in the conveyor illustrated in Fig.

1, the ijnterference preventing plate c.may be interposed between adjacent
driven magynetd Qﬁ@@ﬁ@, Weby t hel ef fect of preventing such

i nt erf erene

i and even in the case where the

spaci ng bet wgeppattaderilailg Vehe Ndowelri podteids dfi tHeni copveyat | and the
becones possible to prevent

10

15

20

25

rollers arranged on the conveyance surface, thereby causing the
rollers to rotate simultaneously with rctation of the driving
shaft.

In the conveyor wherein the rollers are driven by the use of
such belt mechanism as mentioned above, the rotative driving
force is transmitted to the rollers by contact of the belt with
pulleys of the rollers and driving shaft, so that there occur
problems such as wear of the belt, xising of dust and generation
of contact noisza; in addition, £frictional vresistance is.
inevitably induced by such contact of the belt with the pulleys.

Further, in the case where a lot of rollers are rotated at a
time as mentioned above, some trcubled rollers on one shaft may
affect the rotation of the other rollers, and sometimes there
occurs such an inconvenience as cutting of the belt and
stranding.

Summary of the Invention

It is an chject of the present invention to provide a conveyor
which is provided with a simultanecus multi-shaft rotatiocn means
capable of eliminating the Eoregcing problems encountered in the
conventional conveyor belt drive mechanism and which thereby can
reduce wear, rising of dust and generation of contact noiese,
with no likelihood of some troubled rxollers affecting the
rotation of the other rollers. -

It is another object of the present invention t¢o rationally

' prevent the interference of a magnetic force which is created

30

inevitably between adjacent magnetic wheels in the case of using
magnetic wheels as the rotation means f£or achieving the above-
mentioned cobhject.

REPLACED SHEETS SG
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e

mal function of the driven nagnetic wheels. In each of the roller conveyors
descri bed above, a magnetic plate 55 nmay be di sposed al ong a band plate 54
which is nounted al ong the upper side of the side plate 52. The magnetic
plate 55 is disposed so as to cover both theSubstitutg shegteti S Angast 1998 d
the driven magnetic wheels 2 arranged along the driving nmagnetic wheel. The
magnetic plate 55 is for shutting off magnetic forces created upwards from
bot h driving and - 28 - -~ 27 - :

In accordance with the invention, there is provided a conveyor
wharein rollers are arranged side by side ta constitute a
conveyance surface, said rollers being rotated by means of a
drive mechanism, sald drive wmechanism comprising a driving

5 magnetic wheel formed generally in the shape of a shaft and
driven magnetic wheels arranged at predetermined intervals in
the axial direction of said driving magnetic wheel, each said
driven magnetic wheel being positioned so that the axis therecof
lies transverse to the axis of said driving wagnetic wheel

10 perpendicularly or cbliquely, each said driven magnetic wheel
and said driving magnetic wheel being journalled so that the
respective peripheral surfaces are sufficiently adjacent to
magnetically interact, but nct in coptact with each other, said
driven magnetic wheels being connected each individually to end

15 portions of said rollers, and wherein N- and/or S-pole zones of
a permanent magnmet are formed spirally on the peripheral surface
of said driving magnetic wheel, while along the peripheral
surface of each said driven magnetic wheel are formed N- and S~
pole zones of a permanent magnet in an alternate manner, a

20 circumferential pitch of the N- and S-pole zones in each said
driven magnetic wheel being made coincidental with a spiral
pitch of the N- and S-pole zores in said driving magnetic wheel.

In another aspect, there is provided a conveyor wherein a
lérge number of rollers are arranged side by side to constitute

25 a conveyance surface, said rollers being rotated by means of a
drive mechanism, said drive mechanism comprising a driving
wagnetic wheel formed in the shape of a long shaft and a large
number of driven magnetic wheels arranged at predetermined

intervals in the axial direction of said driving

This is the replacement sheet
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driven magneti c wheels 2, 1 and thereby reducing the nagnetic forces on the
articles being carried on the conveyance path al. Sone articles to be

conveyed disli ke magnetic forces, such as flaoppy disk, by the influence on
the articles being carried can be elim nat ed BPsiituiensheftrg! ® HAugnaintI9s

forces acting on the conveyance path al through the magnetic plate 55.
29 Substitute sheet - 15 May 2000 C g 1. A conveyor wherein rollers
(3) are arranged side by side to constitute a

magnetic wheel, each said driven wmagnetic wheel being positioned
s0 that the axis thereof intersects the axis of said driving
magnatic wheel perpendicularly or cbliquely, each said driven
magnetic wheel and said driving magnetic wheel being journalled
3 so that the respective peripheral surfaces are kept close to
each other, not in contact with each other, said driven magnetic
wheels being conmected each individually te end portions of said
rollers, further, N- and/or S-pole zZones of a permanent magnet
are formed spirally on the peripheral surface of said driving
10 magnetie wheel, while along the peripheral surface of each said
driven magnetic wheel are formed N- and S-pole zones of a
permanent magnet in an alternate manner, & circumferential pitch
of the N- and S-pole zones in each said driven magnetic wheel
being made coincident with a spiral pitch of the N- and S-pole
15 zones in said driving magnetic whesel.

Brief nescriptioﬁ of the Drawings
Fig. 1 is a partially cut-away plan view of a roller conveyor
embodying the present invention;

20 Fig. 2 is a front view in longitudinal section of the roller

COnVeyor;

Fig. 3 1s a side view of the roller conveyor;
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conveyance surface, said rollers (3) being rotated by neans of a drive
mechani sm (a2), said drive nechanism (a2) conprising a driving nagnetic
wheel (2) formed generally in the shape of a shaft and driven nmagnetic
wheel s (1) arranged at predeternined intervaSubptitutesheet al 1 August 3998
said driving magnetic wheel (2), each said driven magneti c wheel (1) being
positioned so that the axis (la) thereof lies transverse to the axis (2a)
of said driving nmagnetic wheel (2) perpendicularly or obliquely, each said
driven nagneti #igheek4(ip andxsatdvilewvofigandgheing ndpedt i )wisdNhaving
journal l ed so tha% iglg respecti veg“perifdpheral surfaces are sufficiently

adj acent to WeBRRET LS TUbReR Magnet, Wongd FRUBEHERR [ OYF e ReXIPRATE L i d

driven nmagnetj H\Q&g ( ei ng connected each individually to end
portions of églf roﬁ%‘r’s&%d&?’, and wherein N and / or S-pole zones (2n, 2s)
of a pernafient FhiggnegSaie 4 oside wijEw dHereaf ;t Radperi pheral surface of said
drivin

d Fig. 26 1s a vertical secticnal view showing a drive

mechanism portion of a conveyor having a magnetic plate.

10
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magnetic wheel (2), while along the peripheral surface of each said driven
magneti c wheel (1) are formed N- and S-pole zones (1n, 1s) of a permnent
magnet in an alternate manner, a circunferential_gitch of the N and S%gole
zones (1n, 1s) in each said driven magnefgg whibstityte)sheet 5ol $rAugussil98& ent
with a spiral pitch of the NN and S-pole zones (2n, 2s) in said driving
magnet i ¢ wheelpelsZriptioch @@NtAROPr8fELréd NEMbdiimalius 1, wherein said driven
magneti c wheels (1) are each formed generally in the shape of a cone or a

regul ar pol ygonal acgoerdidg Bocth eyors tneotiongef a e coadv@y@m said
driven magnetic wheels (1) are arranged along the axis (2a) of said driving
magneti c wheel EXlustraged idnnBbger 1hto 3djackargsatunbid vafh noddreatsi c
wheel s (1) are positioned alternately in opposite sides of the axis (2a) of
driving magnedi arghasrapgpdapiideney dide R therypRass sofr faee afj acent
driven ”agnet28n$Q$Sstéé} grgo constitute a conveyance surface, and

the rollers 3 are rotated simultaneocusly through a

multitude of shafts by means of a drive mechanism a2

which is provided along one side within the conveyor

body 5, to thereby convey articles put on the conveyance

surface al.

The conveyor body 5 comprises a bottom plate 53 and
side plates 51 and 52 which are erected on both left and
right sides of the bottom plate. A large number of
rollers 3 are horizontally mounted bridgewise between
the upper sides of the left and right side plates 51,

52, and both end portions of each row of rollers 3 are
supported by bearings 5la and 52a attached to the side
plates 51,.52, reapectively, whereby the rollers are
supported rotatably. The rollers 3 supported in this
manner are arranged through slight gaps on the same
plane to constitute the conveyance surface la.

As shown in Fig. 3, each roller 3 is constituted by
g?tting a short cylinder—-like unit roller 3b on the

outer periphery of a rotatable shaft 3a, and a driven
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opposed to qaglgh@m@rj;m&ﬁ&e@onveyor according to claim2 or claim3,

wherein the ones (1n, 1s) of each said driven nagnetic wheel

s o LW e, v S ok

coni cal shape or the generally “Substitute sheet - 15 May 2000
G ven magnetiy ﬁ%ﬁﬁm@?ﬁfﬁ&m A FON: "Chape or &
regul ar pol ygonal plate shape, and said N and/or S— pol e zones (1n, 1s) of

t he permanent magnet are forned

1. A conveyor wherein rollers are arranged side by side to

constitute a conveyance surface, said zrollexs being

I rotated by means of a drive mechanism, said drive
mechanism comprising a driving magnetic wheel formed

generally in the shape of a shaft and driven magnetic

wheels arranged at presdetermined intervals in the axial

direction of said driving magnetic wheel, each said

10 driven magnetic wheel being positioned so that the axis

thereof lies transverse to the axis of said driving

magnetic wheel perpendicularly or obligquely, each said

driven magnetic wheel and said driving magnetic wheel

being journalled so that the respective peripheral

15 surfaces are sufficiently adjacent to magnetically

interact, but not in contact with each other, said

driven magnetic wheels being connected each individually

to end portions of said rollers, and wherein N- and/or

S-pole zones of a permanent magnet are formed spirally

20 on the peripheral surface of said driving wagnetic

wheel, while along the peripheral surface of each said

driven magnetic wheel are formed N- and S-pole zones of

a permanent magnet in an alternate wanner, a

circumferential pitch of the N- and S-pole zcnes in each

25 said driven-.magnetic wheel being made coincidental with

a spiral pitch of the N- and S-pole zones in said

driving magnetic wheel.

2. A conveyor according te c¢laim 1, wherein said driven
30 magnetic wheels are each formed generally in the shape

of a cone or a regular polygonal cone.
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in the circunf er n d| rectlon of one end face of each said driven

magneti ¢ wheel tSi‘ according to claim5, wherein sai d driven
magneti ¢ wheel s ( lll d al ong the ax (ZaAef of said drivin
nmagneti ¢ wheel nmer that adj aé‘é‘?ﬁt' tute ghest v 48 M@‘Pﬁiﬂ%gs

wheel s (1) are p05|t|oned alternately aongapposite sides of the axis (2a) of
driving magnetic wheel (2) and that the end faces of the adjacent driven
magneti ¢ whedl.s (1) Rareowygirdaccordistg otdeclaim 2, colesgdn aﬁaﬁcﬂdcﬂn:’gvgro

claim5 or claimb§6, g0, t S- n f_e hs
driven magnetic Megﬁ%%igr e"ﬁ}eelr\'fr?ezgg?/ g??gﬁg?—ﬁg%}#? ﬁ ?‘r‘gﬁ? %fcf
permanent magnets i @rikdndy heigHetientihdle1diire Gudm Qfmérhﬁéﬁr!ﬁaitﬂcﬁdﬁcéﬁ}?
general ly di sk shape or regul ar pol ygonal pI ate shape. 8. A conveyor

according to any of sgigi Asivero magnetdreiwhesis mreapasitpohed altérnately
5 in opposite sides of the axis of the driving magmetic
wheel and Lthat the conical surfaces of the adjacent

driven magnetic wheels are opposed to each other.

4. A ¢conveyor according to claim 2 or claim 3, wherein the
10 N- and S-pole zones of each said driven magnetic wheel
are formed by arranging and fixing a large number of
permanent magnets in the circumferential direction of
the conical surface of the generally conical shape or
the generally regular polygonal shape.
15
5. A conveyor according to claim 1, wherein said driven
magnetic wheels are sach formed generally in a disk
shape or a regular polygonal plate shape, and said N-
and/or S-pole zones of the permanent magnet are formed
20 in the circumferential direction of one end face of' each

said driven magnetic wheel.

6. A conveyor according to claim 5, wherein said driven
magnetic wheels are arranged along the axis of said
25 ; driving magnetic wheel in such a mammer that adjacent
" said driven magmetic wheels are positioned altermately
on opposite sides of the axis of the driving magnetic
wheel and that the end faces of the adjacent driven

magnetic wheels are opposed to each other.

30

7. A conveyor according to claim 5 or claim 6, wherein the

N- and S-pole zones of each said driven magnetic wheel

This is the replacement sheet
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zones (2n, 24) J%S LA Vi Redq ¢ wheel (2) are fornmed by arranging and
fixing a large n ent magnets spirally along the peripheral
surface of a ci rt[ Hﬂ‘lmgnal cylindrical body. 9. A conveyor
according to any 8, wherein t [Rubstitateosteesol £9 August(1968 2s)

of driving magnetic wheel (2) are forned;hy wi nding a band- Iike rubber or
pl astic magnet spirally along the eripheral surface of a circular or
pol ygonal , cylindri caste bédyméd. bx crasgdngaccoldrge hambay @f ChériEnent O

9, including an adjustin chani sm capabl e of adjusting the distance
bet ween drivi ng nag %\ﬁn |€1e<‘-z)cmmﬁn§eaﬂ% irgshePncofinklae send )face

A conveyor substanti@flml@f)gé?{]gfaq_ri ﬁfiskhﬁhg Ogﬁnﬁgéﬁlgfr&ﬂ?ﬁﬂ eplate

described with reference t e acconpanyl n r
shape.

8. A conveyor according te any of claims 1 to 7, wherein
the N- and 8-pole zones of the driving magnetic wheel
are formed by arranging and fixing a large number of
permanent magnets spirally along the peripheral surface

10 of a clircular or polygonal, eylindrical body. |

8. A conveyor according to any of claims 1 to 8, wherein
the N- and S-pole zones of the driving magnetic wheel
are formed by winding a band-like rubber or plastic

135 magnet spirally along the peripheral surface of a
circular or polygonal, cylindrical body.

10. A conveyor according to any of claims 1 to 9, including

an adjusting mechanism capable of adjusting the distance

20 between the driving magnetic wheel and the driven
magnetic wheelgs.

il. A conveyor wherein a large number of rollers are
arranged side by side to constitute a conveyance

25 . surface, said rollers being rotated by means of a drive
’ mechanism, gaid drive mechanism comprising a driving
magnetic wheel formed in the shape of a long shaft and

a large nuwber of driven magnetic wheels arranged at
predetarmined intervals in the axial direction of said

30 driving magnetic wheel, each said driven magnetic wheel
being positioned so that the axis thereof intersects the

axis of said driving magnetic wheel perpendicularly or

MBI e o
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obliquely, each said driven magnetic wkeel and said
driving wagnetic wheel being journalled gc that the
respective peripheral surfaces are kept clcse to each
other, not in contact with each other, said driven
magnetic wheels being connected each individually to end
portions of said rollers, further, N- and/or S-pole
zonas of a permanent magnet are formed spirally on the
peripheral surface of said driving magnetic wheel, while
along the peripheral surface of each said driven
magnetic¢ wheel are formed N- and S-pole zones of a
permanent magnet in an  alternate manner, a
circumferential pitch of the N- ané $-pole zones in each
said driven magnetic wheel being made coincident with a
spiral pitch of the N- and S-pole zenes in gaid driving
magnetic wheel.

A conveyor as hereinbefore described with reference to

the drawings.

R
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obliquely, each said driven magnetic wheel and said

Substitute sheet - 24 April 1999
-32-

driving magnetic wheel being journalled so that the
respective peripheral surfaces are kept close to each
othe;:, not in contact with each othexr, said driven
magnetic wheels being connected each individually to end
portions of said rollers, further, N- and/or S-pole
zones of a permanent magnet are formed spirally on the
peripheral surface of said driving magnetic wheel, while
aloﬁg the peripheral surface of each said driven
magnetic wheel are formeci N- and S-pole zones of a
permanent nagnet in an alternate manner, a
circumferential pitch of the N- and S-pole zones in each
said driven magnetic wheel being made coincident with a
spiral pitch of the N- and S-pole zones in said driving

magnetic wheel.
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1. A conveyor wherein rollers (3) are arranged side by side to constitute 'a
conveyance surface, said rollers (3) being rotated by means of a drive
mechanism (a2), said drive mechanism (a2) comprising a driving magnetic
wheel (2) formed generally in the shape of a shaft and driven magnetic
wheels (1) arranged at predetermined intervals in the axial direction of said
driving magnetic wheel (2), each said driven magnetic wheel (1) being
positioned so that the axis (1a) thereof lies transverse to the axis (2a) of said
driving magnetic wheel (2) perpendicularly or obliquely, each said driven
magnetic wheel (1) and said driving magnetic wheel (2) being journalled so
that the respective peripheral surfaces are sufficiently adjacent to
magnetically interact, but not in contact with each other, said driven
magnetic wheels (1) being connected each individually to end portions of said
rollers (3), and wherein N- and / or S-pole zones (2n, 2s) of a permanent
magnet are formed spirally on the peripheral surface of said driving
magnetic wheel (2), while along the peripheral surface of each said driven
magnetic wheel (1) are formed N- and S-pole zones (1n, 1s) of a permanent
magnet in an alternate manner, a circumferential pitch of the N- and S-pole
zones (1n, 1s) in each said driven magnetic wheel (1) being made coincident
with a spiral pitch of the N- and S-pole zones (2n, 2s) in said driving
magnetic wheel (2). ' '

2. A conveyor according to claim 1, wherein said driven magnetic wheels (1)
are each formed generally in the shape of a cone or a regular polygonal cone.

3. A conveyor according to claim 2, wherein said driven magnetic wheels (1)
are arranged along the axis (2a) of said driving magnetic wheel (2) in such a
manner that adjacent said driven magnetic wheels (1) are positioned
alternately in opposite sides of the axis (2a) of driving magnetic wheel (2)
and that the conical surfaces of the adjacent driven magnetic wheels (1) are
opposed to each other.

4. A conveyor according to claim 2 or claim 3, wherein the N- and S-pole
zones (1n, 1s) of each said driven magnetic wheel (1) ave formed by arranging
and fixing a large number of permanent magnets in the circamferential
direction of the conical surface of the gene rally conical shape or the generally
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1 7 MAY 2006
Date:




30 Substitute sheet - 15 May 2000

regular polygonal shape.

5. A conveyor according to claim 1, wherein said driven magnetic wheel (1)
are each formed generally in a disk shape or a regular polygonal plate shape,
and said N- and/or S-pole zones (1n, 1s) of the permanent magnet are formed

in the circumferential direction of one end face of each said driven magnetic
wheel (1).

6. A conveyor according to claim 5, wherein said driven magnetic wheels (1)
are arranged along the axis (2a) of said driving magnetic wheel (2) in such a
manner that adjacent said driven magnetic wheels (1) are positioned
alternately on opposite sides of the axis (2a) of driving magnetic wheel (2)

and that the end faces of the adjacent driven magnetic wheels (1) are
opposed to each other.

7. A conveyor according to claim 5 or claim 6, wherein the N- and S-pole
zones (1In, 1s) of each said driven magnetic wheel (1) are formed by arranging
a large number of permanent magnets in the circumferential direction of the
end face of the generally disk shape or regular polygonal plate shape.

8. A conveyor according to any of claims 1 to 7, wherein the N- and S-pole
zones (2n, 2s) of driving magnetic wheel (2) are formed by arranging and
fixing a large niumber of permanent magnets spirally along the peripheral
surface of a circular or polygonal, cyhindrical body.

9. A conveyor according to any of claims 1 to 8, wherein the N- and S-pole
zones (2n, 2s) of driving magnetic wheel (2) are formed by winding a band-

like rubber or plastic magnet spirally along the eripheral surface of a circular
or polygonal, cylindrical body.

10. A conveyor according to any of claims 1 to 9, including an adjusting
mechanism capable of adjusting the distance between driving magnetic
wheel (2) and the driven magnetic wheels (1).

11. A conveyor substantially as any one of the embodiments herein before
described with mfemxwmawings.
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