
2002-333357 -1 S P E C I F I G A T I O N  ARTICLE TURNING-ROUND APPARATUS 5
TECHNICAL FIELD OF THE INVENTION The present invention relates to an
apparatus adapted to turn round a series of predetermined articles
successively. BACKGROUND ART OF THE INVENTION 10 Japanese Patent
Application Publication No. 1996--310705A  discloses a work turning-round
apparatus proposed, which  successively turns round a plurality of works
fed at regular  intervals by an angle of 90 relative to a direction in
which  the works are conveyed. These works are held on the apparatus  15 in
the course of being turned round. The work turning-round apparatus
disclosed in the  above-cited Publication comprises a guide rail presenting
a  substantially oval profile, an endless conveyor circularly  running
along the guide rail, a plurality of carriages mounted 20 on the endless
conveyor and moving on the guide rail, table bases  rotatably mounted on
the carriages and work tables mounted on  the table bases integrally
therewith. The endless conveyor has  a loading station and an unloading
station for the sheet-like 2002-3333357 -2 works and a pair of connecting
conveyor sections extending  



between the loading station and the unloading station. In the  case of this
well-known work turning-round apparatus,  rectilinear sections of the guide
rail define the loading 5 station and the unloading station, respectively,
and curved  sections of the guide rail define the connecting conveyor
sections, respectively. With this work turning-round apparatus, the works
are  held, at the loading station, on the respective work tables of  10 the
carriages and travel toward the unloading station through one of the
connecting conveyor sections as the endless conveyor  runs. Each of the
table bases rotates by an angle of 90 relative  to the associated carriage
around its axis extending in a  direction crossing the direction in which
the works are conveyed 15 and thereby turns round the work held on the work
table by the  corresponding angle. At the unloading station, this work is
conveyed away from the turning-round apparatus. After the work  has been
conveyed away from the turning-round apparatus, the  table base rotates
again by an angle of 90 relative to the 20 associated carriage, at the
other of the connecting conveyor  sections, around its axis crossing the
direction in which the  works are conveyed. In this way, each of the works
rotates by  an angle of 18 0 while the associated table base makes a
circuit 4 2002-333357 of the guide rail. 



with the work turning-round apparatus disclosed in the  above-cited
Publication, the table bases can be rotated along  the connecting conveyor
sections but can be rotated neither at 5 the loading station nor at the
unloading station. This is for  the reason that the guide rail
rectilinearly extends at the  loading and unloading stations and a
plurality of the table  bases closely lined up along these stations. If it
is intended  to rotate a pair of the adjacent table bases along the 10
rectilinear sections of the guide rail defined by the loading  and
unloading stations, these table bases will bump against each  other and
prevented from smoothly rotating. Along the curved  connecting conveyor
sections, on the other hand, there is a  difference in level between each
pair of the adjacent table 15 bases and therefore each of these adjacent
table bases can be  rotated without any interference with each other. This
work turning-round apparatus is constructed so that  the table bases rotate
around their own axes along the curved  sections of the guide rail (i . e.
, connecting conveyor sections) '2.0 and loading as well as unloading of
the works is carried out  along the rectilinear sections of the guide rail
(i.e., the  loading station and the unloading station). Thus a restriction
is imposed on the positions on the apparatus at which the works J, ;
2002-333357 -4 



are loaded and are unloaded. In this work turning-round apparatus, the
carriages  travel on the guide rail by means of guide rollers mounted on
these carriages and a plurality of the table bases rotate on 5 their own
axes while these table bases travel on the guide rail .  Such construction
not only complicates the structure of the  apparatus but also is unsuitable
for the purpose of turning  round the works at a high velocity. It is an
object of the present invention to provide an  10 article turning-round
apparatus improved so that a series of  articles can be successively turned
round at a high velocity  and there is no restriction imposed on the
positions at which  .the articles are loaded and unloaded. 15 DISCLOSURE OF
THE INVENTION According to the present invention, there is provided an
article turning-round apparatus provided with first and second  stations at
which a plurality of disposable wearing articles  each having, in addition
to front and rear waist regions opposed 20 to each other, a
waist-surrounding upper end zone and a crotch  bottom zone, are
successively loaded and unloaded, respectively,  and adapted to
successively turn round the articles moving from  the first station to the
second station. if 2002-333357 The improvement according to the present
invention is  



characterized by that the turning-round apparatus comprises a  rotary base
adapted to be rotated by means of a first shaft and  provided along a
peripheral zone thereof with the first and 5 second stations and a
plurality of load-carrying tables  arranged at regular intervals along the
peripheral zone, the  load-carrying tables being adapted to carry thereon
the  articles of which the front or rear waist regions are held in  contact
with the load--carrying tables and the waist-surrounding 10 upper end zones
are lined up in a predetermined direction; the  load-carrying tables
comprise first load-carrying tables  adapted to move along the peripheral
zone of the rotary base  and second load-carrying tables mounted on the
rotary base so  as to be rotated by respective second shafts extending in
an 15 axial direction of the first shaft, the second load-carrying  tables
being adapted to be rotated around their own axes in the  peripheral zone
of the rotary base while the second  load-carrying tables move along the
peripheral zone of the  rotary base as the rotary base rotates, the first
and second 20 load-carrying tables being alternately arranged so that each
of the second load-carrying tables be interposed between each  pair of the
first load-carrying tables; and the first and second  load--carrying tables
are successively loaded with the articles j 2002-333357 -6 



as soon as the first and second load-carrying tables alternately  reach the
first station as the rotary base rotates and the second  toad-carrying
tables rotate in the peripheral zone of the rotary  base on their own axes
substantially by an angle of 180 relative 5 to the first load-carrying
tables while the second  load-carrying tables move along the peripheral
zone of the  rotary base from the first station to the second station. The
present includes the following embodiments. (1) The first and second
load-carrying tables include a first  10 suction mechanism functioning to
hold the articles on the first  and second load-carrying tables under a
suction effect, the  first load-carrying tables move along the peripheral
zone of  the rotary base from the first station to the second station
together with the articles held thereon under the suction effect, 15 on one
hand, and the second load-carrying tables rotating around  their own axes
together with the articles held thereon under  the suction effect in the
peripheral zone of the rotary base  while the second load-carrying tables
move along the peripheral  zone of the rotary base together with the
articles held thereon 20 under the suction effect from the first station to
the second  station, on the other hand. (2) The article turning-round
apparatus further comprises a  first conveyor belt assembly adapted to
convey the articles at 2002-333357 -7- 



regular intervals to the first station of the rotary base so  that each
pair of the adjacent articles may have respective  waist-surrounding upper
end zones lined up with each other and  a second conveyor belt assembly
adapted to convey the articles 5 away from the second station of the rotary
base at regular  intervals so that each pair of the adjacent articles may
have  respective waist-surrounding upper end zones and respective  crotch
bottom zones lined up with each other. (3) The article turning-round
apparatus further comprises a  10 first conveyor belt assembly adapted to
convey the articles at  regular intervals to the first station of the
rotary base so  that each pair of adjacent the articles may have respective
waist-surrounding upper end zones and respective crotch bottom  zones
opposed to each other and a second conveyor belt assembly 15 adapted to
convey the articles away from the second station of  the rotary base at
regular intervals so that each pair of the  adjacent articles may have
respective waist-surrounding upper  end zones opposed to each other. (4)
The first conveyor belt assembly includes a second suction  0 mechanism
adapted to hold the articles on the first conveyor  belt under a suction
effect and, when the first and second  load-carrying tables come face to
face with the first conveyor  belt assembly, the first suction mechanism
effectively 2002-333357 -8 



functions against the effect of the second suction mechanism  to transfer
the. articles from the first conveyor belt assembly  onto the first and
second load-carrying tables. (5) The second conveyor belt assembly includes
a third suction  5 mechanism adapted to hold the articles on the second
conveyor  belt under a suction effect and, when the first and second
load-carrying tables come face to face with the second conveyor  belt
assembly, the third suction mechanism effectively  functions against the
offect of the first suction mechanism to 10 transfer the articles from the
first and second load-carrying  tables onto the second conveyor belt
assembly. (6) The article is a pull-on disposable diaper comprising a
liquid-pervious topsheet facing a wearer's body, a  liquid-impervious
backsheet facing away from the wearer's body 15 and a liquid-absorbent core
interposed between the top- and  backsheets and formed with a waist-hole
and a pair of leg-boles. BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a top
view showing an article turning-round  20 apparatus having a timing belt
not shown; Fig. 2 is a side view showing the turning-round apparatus  as
viewed from the side of a first station; Fig. 3 is a side view showing the
turning-round apparatus 2002-333357 as viewed from the side of a second
station Fig. 4 is a sectional view taken along a line IV-IV in  



Fig. 1, showing the turning-round apparatus as viewed from the  side of the
first station; .5 Fig. 5 is a top view showing a suction box; Fig. 6 is a
partially cutaway scale-enlarged top view  showing the article
turning-round apparatus with first and  second conveyor belt assemblies;
Fig. 7 is a partially cutaway scale-enlarged top view  10 showing the
article turning-round apparatus with first and  second conveyor belt
assemblies; Fig. 8 is a partially cut away perspective view showing  a
diaper as a specific example of the article; Fig. 9 is a partially cut away
perspective view showing  15 a packaged assembly comprising a package and a
plurality of  diapers as the specific example of the article packaged
therein; Fig. 10 is a top view showing the article turning-round  apparatus
according to a preferred embodiment of the invention;  Fig. 11 is a
partially cutaway scale-enlarged top view 20 showing the article
turning-round apparatus of Fig. 10 with the  first and second conveyor belt
assemblies; Fig. 12 is a partially cutaway scale-enlarged top view  showing
the article turning-round apparatus of Fig. to with the 2002-333357 - 10
first and second conveyor belt assemblies; Fig. 13 is a top view showing
the article turning-round  



apparatus according to still another embodiment of the  invention; 5 Fig.
14 is a partially cutaway scale-enlarged top view  showing the article
turning-round apparatus of Fig. 13 with the  first and second conveyor belt
assemblies; and Fig. 15 is a partially cutaway scale-enlarged top view
showing the article turning-round apparatus of Fig. 13 with the  10 first
and second conveyor belt assemblies. DESCRIPTION OF THE BEST MODE FOR
WORKING OF THE INVENTION  Details of an article turning-round apparatus
according to the present invention will be more fully understood from the-
15 description predetermined hereunder with reference to the  accompanying
drawings. Fig. 1 is a top view showing a article turning-round  apparatus
1A having timing belts not shy, Fig. 2 is a side  view showing the
turning-round apparatus 1A as viewed from the 20 side of a first station 6,
Fig. 3 is a side view showing the  turning-round apparatus 1 as viewed from
the side of a second  station 7 and Fig. 4 is a sectional view taken along
a line IV-IV  in Fig. 1, showing the turning-round apparatus 1A as viewed
from 2002-333357 -11 the side of the first station 6. In Figs. 1 through 4,
a vertical  direction is indicated by an arrow Y and a horizontal direction
is indicated by an arrow X. 



The turning-round apparatus 1A functions to alternately  5 turn round a
plurality of disposable diapers 50 (disposable  wearing article}
continuously manufactured and fed at regular  intervals. The turning-round
apparatus 1A comprises a rotary  table 2 (rotary base) provided with a
plurality of load-carrying  tables 16, a first conveyor belt assembly 3
serving to carry 10 the diapers 50 onto the rotary table 2 and a second
conveyor  belt assembly 4 serving to carry the diapers 50 away from the
rotary table 2. The rotary table 2 has a first tubular shaft 5 extending
in the vertical direction around which the rotary table 2 is  J5 rotated. A
peripheral zone 2a of the rotary table 2 is provided with the first station
6 at which the diapers 50 are loaded from  the first conveyor belt assembly
3 onto the rotary table 2 and  the second station 7 at which the diapers 50
are unloaded from  the rotary table 2 onto the second conveyor belt
assembly 4 0 The second station 7 corresponds to a position along the
peripheral zone 2a of the rotary table 2 at which the rotary  table 2 has
been rotated by an angle of 190 from the first  station 6 (i.e., the second
station 7 is located at an angular 2002-333357 . 12 distance of 180 from
the first station 6). There is provided  externally of the rotary table 2
an electric motor (not shown)  rotationally driving the first shaft 5. 



A part of the first shaft 5 extending downward from the  5 rotary table 2
is covered with a tubular stationary frame 9 and  bearings 8 are interposed
between these first shaft 5 and  tubular stationary frame 9. Within the
first shaft 5, a  stationary shaft 11 extends with bearings 10 interposed
therebetween. The stationary frame 9 is fixed to a pedestal 10 12. The
first shaft 5 and the stationary shaft 11 rise above  the pedestal 12. The
bearings 8 are interposed between the  outer peripheral surface of the
first shaft 5 and the inner  peripheral surface of the stationary frame 9
and the bearings  10 are interposed between the inner peripheral surface of
the 15 first shaft 5 and the outer peripheral surface of the stationary
shaft 11. The first shaft 5 rotates between the stationary  frame 9 and the
stationary shaft 11. The stationary shaft 11  has its lower end 11a
connected to a lock member 13 and therefore  can not be rotated. The first
shaft 5 is provided on its lower 20 end 5a with a pulley 14. Rotation of
the electric motor is  transmitted by a drive belt 15 passed on the pulley
14 to the  first shaft 5. Rotation of the first shaft 5 causes the rotary
table 2 to rotate in the same direction as the direction in which
2002-333357 -13 the first shaft 5 rotates. The load-carrying tables 16 are
mounted on the upper  surface of the rotary table 2 along the peripheral
zone 2a at  



regular intervals in the circumferential direction. The 5 load-carrying
tables 16 comprise first load-carrying tables 16a  stationarily mounted on
the rotary table 2 and second  load-carrying tables 16b mounted on the
rotary table 2 so as  to be rotatable around second shafts 17 extending in
an axial  direction of the first shaft 5. These first and second 10
load-carrying tables 16a, 16b are alternately arranged along  the
peripheral zone 2a of the rotary table 2 so that each of  the second
load-carrying tables 16b be interposed between each  pair of the adjacent
first load-carrying tables 16a, 16a. The  first load-carrying tables 16a go
round along the peripheral 15 zone 2a as the rotary table 2 rotates. The
second load-carrying  tables 16b rotate on their own axes while these
tables 16b go  round along the peripheral zone 2a of the rotary table 2 as
the  rotary table 2 rotates. Each of these first and second load-carrying
tables 16a,  20 16b has a first suction mechanism serving to hold the
diaper  50 under a suction effect and formed with a plurality of openings
extending through the first and second load-carrying tables 16a,  16b
between their upper and lower surfaces. The first and 2002-333357 -14-
second load-carrying tables 16a, 16b are provided with a  cylindrical duct
19 extending downward from each of these first  and second load-carrying
tables 16a, 16b. 



The ducts 19 of the first load-carrying tables 16a are  5 fixed to support
members 20 mounted on the rotary table 2. The  ducts 19 of the second
load-carrying tables 16b are supported  by support members 21 mounted on
the rotary table 2 by means  of bearings 22. The ducts 19 define the second
shafts 17 for  the respective second load-carrying tables 16b and rotate
10 together with these second load-carrying tables 16b. A suction box 23
underlies the rotary table 2. The  suction box 23 is provided with a duct
24. The suction box 23  extends along the peripheral zone 2a.of the rotary
table 2 from  the first station 6 to the second station 7. The suction box
15 23 is provided on its top with an opening 25. The rotary table  2
overlies the opening 25. The suction box 23 constantly sucks  air flow
through the duct 24. In each of the first suction mechanisms, rotation of a
fan (not shown) causes air to be sucked through the duct 19  20 downward in
a direction indicated by an arrow l1 in Fig. 4 so that a pressure within
the duct 19 may be maintained at a negative  pressure (an air pressure
approximates vacuum). Specifically,  the air is sucked through the openings
18 of the first and second 2002-333357 -15 load-carrying tables 16a, 16b
into the respective ducts 19 and  flows from the suction box 23 toward the
ducts 24 as the fan  rotates . Consequently, a sucking force is generated
so as to  



be exerted on the first and second load-carrying tables 16a,  5 16b from
upper surfaces toward lower surfaces thereof. An upper end 11b of the
stationary shaft 11 and the second  shafts 17 (i.e., the ducts 19) of the
second load-carrying  tables 16b are provided thereon with pulleys 26, 27.
Timing  belts 2 8a, 28b are passed on these pulleys 2 6, 2 7..
Specifically, 10 these belts 28a, 28b are passed on the pulleys 26, 27 in
open  fashion. Clockwise rotation of the rotary table 2 in a  direction
indicated by an arrow Z1 causes the belts 28a, 28b  to travel along the
periphery of the pulley 26. Thus a turning  force is transmitted by the
belts 28a, 28b to the pulley 27 and 15 thereby the second load-carrying
tables 16b counterclockwise  rotate together with the respective ducts 19
around the axes  of these second load-carrying tables 16b in a direction
indicated by an arrow Z. In the case of this turning-round apparatus 1A, a
pair  20 of the first load-carrying tables 16a and a pair of the second
load-carrying tables 16b are mounted on the rotary table 2. A  line segment
extending from the central point of the first shaft  5 to the central point
of the first load-carrying table 16a and 2002-333357 -16 a line section
extending from the central point of the first  shaft 5 to the central point
of the second load-carryi-nq table  16b include an angle of 90'
therebetween, so these load-c&rrying  



tables 16a, 16b are located along the peripheral zone 2a of the 5 rotary
table 2 at the angular intervals of 900. It should be  noted here that the
total number of these load-carrying tables  16a, 16b are not limited to
four (4) as illust_-cat~-.d so far as  the number of the f irst
load-carrying tables 16a and the number  of the second load-carryirig
tables 16b are respectively plural  to and equal to each other if three
first load-carrying tables 16a and three second  load-carrying tables 16b
are mounted on the rotary table 2, the  line segment extending from the
central point of the f irst shaft  5 to the central point of the first
load-carrying table 16a and 15 the line section extending from the central
point of the first  shaft 5 to the central PO-int of the second
load-carrying table  1Gb will include an angle of 60' therebetween, so
these  load-carry-ing tables 16a, 16b will be located along the  peripheral
zone 2a of the rotary table 2 at the angular -intervals 20 of 60% if four
first load-carry-ing tables 16a and four second  load-carrying tables
16b'are mounted an the rotary table 2, the  line segment extending from the
central point of the f irst shaft  5 to the central point of the f i-rst
load-carryIng table 16a and 2002--333357 -17- the line section extending
from the central point of the first  shaft 5 to the central point of the
second load-carrying table  1Gb will include an angle of 45 therebetween,
so these  



load-carrying tables 16a, 16b will be located along the 5 peripheral zone
2a of the rotary table 2 at the angular intervals  of 4 5 . As will be seen
in Fig. 2, the first conveyor belt assembly  3 comprises a plurality of
belt pulleys 29 and a belt 30 passed  on these belt pulleys 29. The belt 30
circularly runs as the 10 belt pulleys 29 rotate. Below the first conveyor
belt assembly  3, a third conveyor belt assembly 31 is located. The third
conveyor belt assembly 31 comprises a plurality of belt pulleys  32 and a
belt 33 passed on these belt pulleys 32. The belt 33  circularly runs in
synchronization with the belt 30 as the belt 15 pulleys 32 rotate. The
first conveyor belt assembly 3 extends  in the horizontal direction toward
the peripheral zone 2a of  the rotary table 2 so as to reach the first
station 6 on the  upper surface' of the rotary table 2. The third conveyor
belt  assembly 31 extends in the horizontal direction toward the 20
peripheral zone 2a of the rotary table 2 so as to terminate short  of the
peripheral zone 2a of the rotary table 2. The first conveyor belt assembly
3 is provided with a  second suction mechanism serving to suck the diapers
50 and 2002-333357 -18- thereby to hold them. The belt 30 of the first
conveyor belt  assembly 3 is formed with a plurality of openings (not
shown)  extending through the belt 30. between its upper and lower  



surfaces. A suction box 34 is interposed between upper and 5 lower pathways
of the belt 34. This suction box 34 extends from  the vicinity of the first
station 6 over this first station 6.  The suction box 34 is formed with a
plurality openings (not  shown) extending through its lower surface. In the
second suction mechanisms, rotation of a fan (not  10 shown) causes air to
be sucked into the suction box 34 in a  direction indicated by an arrow Y2
in Fig. 2. Specifically,  the air flows through the openings of the belt 30
from the outer  surface to the inner surface of the belt 30 and then into
the  suction box 34 through the openings of the suction box 34 as 15 the
fan rotates. Consequently, a sucking force is generated  so as to be
exerted on the belt 30 from its outer surface toward  its inner surface.
The diapers 50 are held between the first conveyor belt  assembly 3 and the
third conveyor belt assembly 31 and conveyed  20 by these conveyor belt
assemblies 3, 31 at the regular intervals toward the first station 6 of the
rotary table 2 as indicated  by the arrow X in Fig. 1. These diapers 50
have their front  waist regions 51 held in contact with the first conveyor
belt 20D2-333357 -19 assembly 3, the rear waist regions 52 held in contact
with the  third conveyor belt assembly 31, the waist-surrounding upper  end
zones 53 lying on the side of the inner side edge 3a of the  



conveyor belt assembly 3 and the crotch bottom zones.54 lying 5 on the side
of the outer edge 3b of the conveyor belt assembly  3. Along the first and
third conveyor belt assemblies 3, 31,  the waist-surrounding upper end
zones 53 of these diapers 50  line up in the horizontal direction and the
crotch bottom zones  54 of these diapers 50 also line up in the horizontal
direction. 10 The diapers 50 are successively held on the first conveyor
belt  assembly 3 under the effect of the second suction mechanism as  the
diapers 50 get nearer to the first station 6. It should be understood that
the third conveyor belt  assembly 31 may be eliminated from this
turning-round apparatus  15 IA. in this case, the suction box 34 interposed
between the upper and lower pathways of the belt 30 will cover a
substantially entire area of the first conveyor belt assembly  3 so that
the diapers 50 can be reliably held by the first  conveyor belt assembly 3
under the suction effect until these  20 diapers 50 successively reach the
first station 6. As will be seen in Fig. 3, the second conveyor belt
assembly 4 comprises a plurality of belt pulleys 35 and a belt  36 passed
on these belt pulleys 3S S. The belt 36 circularly runs 2002-333357 -20- as
the belt pulleys 35 rotate. 'Below the second conveyor belt  assembly 4, a
fourth conveyor belt assembly 37 is located. The  fourth conveyor belt
assembly 37 comprises a plurality of belt  



pulleys 38 and a belt 39 passed on these belt pulleys 38. The 5 belt 39
circularly runs in synchronization with the belt 36 as  the belt pulleys 38
rotate. The second conveyor belt assembly  4 extends in the horizontal
direction toward the peripheral zone  2a of the rotary table 2 so as to
reach the second station 7  on the upper surface of the rotary table 2. The
fourth conveyor 10. belt assembly 37 extends in the horizontal direction
toward the  peripheral zone 2a of the rotary table 2 so as to terminate
short  of the peripheral zone 2a of the rotary table 2. The second conveyor
belt assembly 4 is provided with a  third suction mechanism serving to suck
the diapers .50 and  15 thereby to hold them. The belt 36 of the second
conveyor belt assembly 4 is formed with a plurality of openings (not shown)
extending through the belt 36 between its upper and lower  surfaces. A
suction box 40 is interposed between upper and  lower pathways of the belt
36. This suction box 40 extends from 2.0 the vicinity of the second station
7 over this second station  7. The suction box 40 is formed with a
plurality openings (not  shown) extending through its lower surface. In the
third suction mechanisms, rotation of a fan (not 2002-333357 -21 shown)
causes air to be sucked into the suction box 40 in a  direction indicated
by an arrow Y3 in Fig_ 3. Specifically,  the air flows through the openings
of the belt 36 from the outer  



surface to the inner surface of the belt 35 and then into the 5 suction box
40 through the openings of the suction box 40 as  the fan rotates.
Consequently, a sucking force is generated  so as to be exerted on the belt
36 from its outer surface toward  its inner surface. The diapers 50 are
held on the second conveyor belt  10 assembly 4 under the effect of the
third suction mechanism  associated with the second conveyor belt assembly
4, then held  between the second conveyor belt assembly 4 and the fourth
conveyor belt assembly 37 and conveyed by these conveyor belt  assemblies
4, 37 at the regular intervals away from the rotary 15 table 2 as indicated
by the arrow X in Fig. 1. These diapers  50 have their front waist regions
51 held in contact with the  second conveyor belt assembly 4 and the rear
waist regions 52  held in contact with the fourth conveyor belt assembly
37. Of each pair of the adjacent diapers 50 on the conveyor  20 belt
assembly 4, one diaper has its waist-surrounding upper end  zone 53 lying
on the side of the inner edge 4a of the conveyor  belt assembly 4 and its
crotch bottom zone 54 lying on the side  of the outer edge 4b of the
conveyor belt assembly 4 while the 2.002-333357 _22_ other diaper 50 has
its waist-surrounding upper end zone 53  lying on the side of the outer
edge 4b of.the conveyor belt  assembly 4 and its crotch bottom zone 54
lying on the side of  



the inner edge 4a of the conveyor belt assembly 4. Along the 5 second and
fourth conveyor belt assemblies 4, 37, each pair of  the adjacent diapers
50 respectively have the waist-surrounding  upper end zone 53 and the
crotch bottom zone 54 in a line in  the horizontal direction. It should be
understood that the fourth conveyor belt  10 assembly 37 may be eliminated
from this turning-round apparatus  1A. In this case, the suction box 40
interposed between the  upper and lower pathways of the belt 36 will cover
a  substantially entire area of the second conveyor belt assembly  4 so
that the diapers 50 can be reliably held on the second 15 conveyor belt
assembly 4 under the suction effect until these  diapers 50 are
successively conveyed away from the rotary table  2 at the second station
7. Fig . 5 is a top view showing a suction box 23 and Figs.  6 and 7 are
scale-enlarged top views showing the article  20 turning-round apparatus 1A
with the first and second conveyor belt assemblies 3, 4 partially cut away.
In Fig. 5, the rotary  table 2 is indicated by chain double-dashed line. In
Figs. 6  and 7, the suction boxes 34, 40 are not shown. Fig. 6 shows
2002-333357 -23 the second load-carrying tables 1Gb having reached the
first  station 6 and the second station 7 of the rotary table 2,
respectively, and Fig. 7 shows the first load-carrying tables  



16a having reached the first station 6 and the second station  5 7 of the
rotary table 2, respectively. The opening 25 of the suction box 23
comprises a first  opening 25a located at the first station 6, a second
opening  25b located at the second station 7 and a third opening 25c
extending between these first and second openings 25a, 25b. 10 While these
openings 25a, 25b, 25c of the suction box 23 are  substantially closed by
the rotary table,2, a slight clearance is defined between the rotary table
2 and the openings 25a, 25b, 25c. A partition plate 41 is inserted between
the openings 25a, 25c and a partition plate 42 is inserted between the
openings  15 25b, 25c. An inner cross-sectional area of the suction box 23
is  adjusted by these partition plates 41, 42. The inner  cross-sectional
area of the suction box 23 is adjustably reduced  by these partition plates
41, 42 to reduce a suction force (air 20 suction capacity) at these
openings 25a, 25b and the inner  cross-sectional area of the suction box 23
is adjustably  enlarged by these partition pates 41, 4 2 to enhance the
suction  force (air suction capacity) at these openings 25a, 25b.
2002-33357 24_  Between the opening 25a and the opening 25C, the inner
cross-sectional area of the suction box 23 is enlarged to  enhance the
suction force at the opening 25a. Between the  



opening 25b and the opening 25c, the inner cross-sectional area 5 of the
suction box 23 is reduced and thereby the suction force  at the opening 25b
is correspondingly reduced. The pulley 26 mounted on the stationary shaft
11 and the  pulleys 27 mounted on the respective second shafts 17 (the
ducts  19) of the second load-carrying tables 16b rotate at a 10 rotational
velocity ratio of 11. With such setting, when the  second load-carrying
tables 16b move from the first station 6  to the second station 7 along the
peripheral zone 2a of the rotary  table 2 approximately by an angle of 180,
a turning force is  transmitted to the pulleys 27 through the belt 28a,
28b. 15 Consequently, the second load-carrying tables 16b rotate
counterclockwise around their own axes together with the  respective ducts
19 approximately by an angle of 180 in the  peripheral zone 2 a of the
rotary table 2. A rotational velocity  ratio between the pulley 26 and the
pulleys 27 depends on an 20 effective radius ratio between these pulleys 2
6, 2 7. Between  the pulley 2 6 and the pulleys 2 7, there are provided
guide wheels  43 adapted to stabilize a tension of the belts 28a, 28b. Now
operation of this turning-round apparatus 1A will 2002-333357 -25 described
more in details. In parallel with conveyance of the  diapers 50 toward the
first station 6 by means of the first and  third conveyor belt assemblies
3, 31, the rotary table 2 rotates  



clockwise (i.e., in the direction Z1) so that any one of the 5 f irst
load-carrying tables 16a or the second load-carrying  tables 16b reaches
the first station 6. Thereupon the duct 19  comes just above the first
opening 25a of the suction box 23  to establish a communication. between
the duct 19 and the opening  25a. As a result, the air is sucked through
the openings 18 10 of the -first or second load-carrying table 16a, 16b
into the  duct 19 and thereby the f Irst suction mechanism of the
load-carry-ing table 16a, 16b is actuated. The diaper 30 is thus
transferred from the first conveyor belt assembly 3 onto the  load-carrying
table 16a or 16b under the effect of the first  t5 suction mechanism. The
respective diapers 50 are held by the load-r-arrying  tables 16a, 16b under
the suction effect with the rear waist  regions 52 kept in contact with the
upper surfaces of these  load-carrying tables 16a, 16b. The first and
second 20 load-carrying tables 16a, 16b alternately reach the f irst
station 6 as the rotary table 2 rotates and the diapers 50 are
successively transferred onto these load-carrying tables 16a,  16b. At the
first station 6, these diapers 50 are carried  on. 2002-333357 -26- the
first and second load-carrying tables 16a, 16b with the  waist-surrounding
upper end zones 53 of these diapers 50 being  lined up in a predetermined
direction. 



In this turning-round apparatus 1A, a suction force of  5 the suction box
23 is previously adjusted to be higher than a  suction force of the suction
box 34 so that the first suction  mechanism can effectively function
against the second suction  mechanism. As the suction force of the suction
box 23 is higher  than the suction force of the suction box 34, the first
suction 10 mechanism overcomes the effect of against the second suction
mechanism and thereby allows the diapers 50 to be quickly  transferred from
the conveyor belt assembly 3 onto the  load-carrying tables 16a, 16b at the
first station 6. The first load-carrying tables 16a and the second  .15
load-carrying tables 16b carrying the diapers 50 thereon,  respectively,
move along the peripheral zone 2a of the rotary  table 2 from the first
station 6 toward the second station 7  of the rotary table 2. The second
load-carrying tables 16b  rotate on their own axes in the peripheral zone
2a of the rotary 20 table 2 approximately by an angle of 180 relative to
the first  load-carrying tables 16a. As a result, the diapers 50 held on
the second load-carrying tables 16b, respectively, are turned  round
approximately by an angle of 1800 relative to the diapers 2002-333357 -27
50 held on the first load-carrying tables 15a, respectively.  The diapers
50 are transferred from the respective load-carrying tables 16a, 16b onto
the second conveyor belt  



assembly 4 under the suction effect of the third suction  5 mechanism as
the load-carrying tables 16a, 161 reach the second station 7. The diapers
50 are held on the second conveyor belt  assembly 4 under the suction
effect with the front waist regions  51 thereof kept in contact with the
second conveyor belt- assembly 4. The first and second load-carrying tables
16a, 16b 10 carrying the diapers 50 thereon, respectively, alternately
reach the second station 7 and are successively transferred from  the first
and second load-carrying tables 16a, 1Gb onto the  conveyor belt assembly
4. in the case of this turning-round apparatus IA, the inner  15
cross-sectional area of the suction box 23 is reduced by the  partition
plate 42 and thereby a suction force of the suction  box 40 is previously
adjusted to be higher than a suction force  of the suction box 23 so that
the third suction mechanism can  effectively function against the effect of
the first suction 20 mechanism. At the second station 7, the duct 19 comes
just above  the second opening 25c of the suction box 23 in
air-communication relationship. However, the suction force of  the suction
box 40 is higher than the suction force of the section 2002-333357 - Z8
box 23, so the third suction mechanism the effect of the first  suction
mechanism and thereby allows the diapers 50 to be  quickly transferred from
the respective load-carrying tables  



16a, 16b onto the conveyor belt assembly 4. 5 After the diapers 5 0 have
been tran s ferred onto the s econd  conveyor be lt a s sembly 4, the
load-carryin g tab les 16a, 16 b move  from the second station 7 toward the
first station 6 as therotary  table 2 rotates. The second load-carrying
tables 16b rotate  around their own axes approximately by an angle of 1800
in the 10 peripheral zone 2a of the rotary table 2 as these second
load-carrying tables 16b move along the peripheral zone 2a of  the rotary
table 2 approximately by an angle of 180'. in other  words, the second
load-carrying tables 16b rotate around their  own axes in the peripheral
zone 2a of the rotary table 2 in the 15 cour se o f movement from the
second station 7 to the first station  6. More specifically, these second
load-carrying tables 16b  rotate counterclockwise (i. e. , In the direction
Z2) a-round  their own axes approximately by an anqle of 360' in the
-perpheral zone 2a of the rotary table 2 as the rotary table 20 2 rotates
clockwise (i.e., in the di-rect-ion ZI) by an angle of  360' (as the second
load-carrying tables 16b start from the f irst  station 6 and return back
to the first station 6). At the first station 6, the diaper s 5 0 held on
the first 2002-333357 -29 and second load-carrying tables 16a, 16b,
respectively, have  the waist- surrounding upper end zones 5 3 fac i ng
inward as viewed  in the radial direction of the rotary table 2 (i.e.,
facing to  



the f Irst shaft 5), as w-ill be apparent from Figs. 6 and 7. At 5 the
second station 7, the diapers 50 held on the first  load-Carrying tables
16a have the waist-surroundiag upper end  zones 53 facing Inward as viewed
in the radial direction of the  rotary table 2 (i.e., facing to the first
shaft 5) Like as in  the first station 6 while the diapers 50 held on the
second 10 load-carrying tables 16b have the wa i st- surrounding upper end
zones 53 facing outward as viewed in the radial direction of  the rotary
table 2 (i.e., facing to the peripheral zone 2a of  the rotary table 2). In
the second station 7, the  waist- surrounding upper end zones 53 of the
diapers 50 held on 15 the second load-carrying tables 16b have been rotated
substantially by an angle of 180' relative to the  waist-surrounding upper
end zones 53 of the diapers 50 held on  the f irst load-carrying tables 16a
(i . e. , turn-round by an angle  of 180'). The diapers 50 conveyed by the
second and fourth 20 conveyor belt assemblies 4, 37 are divided by a
counter (not  shown~ Into groups each comprising a predetermined number of
the diapers 50 so that the diapers 50 may be conveniently packed  in a
package 65 as will be described later more in detail. 2002-333357 _30 In
the turning-rorund apparatus IA, rotation of the rotary  table 2 causes the
load-carrying tables 16a, 16b to move along  the peripheral zone 2a of the
rotary table 2 and at the same  



.time to rotate around their cwn axes in the peripheral zone 2a. 5 In other
words, each pair of the adjacent diapers 50 can be  rotated by an angle of
180' relative to each other at the seco-nd  station 7 so that the diapers
50 conveyed by the conveyor belt  assemblies 3, 4 at the regular intervals
can be alternately  turned round. 10 Fig. 8 is a partially cut away
perspective view showing  the diaper 50 as a spec-if-ic example of the
article and Fig. 9  is a par-tially cut away perspective view showing a
packaged  assembly comprising the package 65 and a plurality of the
diapers -50 each as the specific example of the article. in Fig. 15 9, a
vertical direction Is indicated by an arrow L, a horizontal  direction is
indicated by an arrow M and a back-and-forth  direction is indicated by an
arrow N. The diaper 50 comprises a liquid-pervious topsheet 55  fac in g a
wearer I s body, a 1 iquid- impervious backsheet 5 6 fac ing  20 away from
the wearer's body and a liquid-absorbent core 57 interposed between these
top- and backsheets 55, 5G and bonded  to the inner surfaces of these
sheets 55, 56. The front and  rear waist regions 51, 52 of the diaper 50
are overlaid along 2002-333357 -31  transversely opposite waist lateral
zones 58 and joined  together by a plurality of heat-sealing lines' 59
arranged  intermittently along the transversely opposite waist lateral  



zones 58. 5 The diaper 50 is formed with a waist-hole 60 and a pair  of
leg-holes 61 lying below the waist-hole 60. The diaper 50  has the
waist-surrounding upper end zone 53 and the crotch  bottom zone 54 opposed
to the waist-surrounding upper end zone  53. A plurality of waist elastic
members 62 are attached to 10 the waist-surrounding upper end zone 53 so
that these elastic  members 62 extend along the waist-hole 60 and can
contract in  this direction. A plurality of leg elastic members 64 are
attached to leg-hole peripheral zones 63 so that these elastic  members 64
extend along the respective leg-holes 61 and can 15 contract in this
direction . Portions of the top- and backsheets  55, 56 extending outward
beyond a peripheral edge of the core  57 are overlaid and intermittently
joined together. The package 65 is formed by a flexible sheet and presents
a substantially regular hexahedron which is relatively long in  20 the
back-and-forth direction and each pair of adjacent surfaces of which is
orthogonal to each other. The package 65 is  contoured by vertically
opposed top and bottom surfaces 6 , 67,  first and second lateral surfaces
68, 69 opposed to each other 2002-333357 - 31  -in the bac k- and- forth
direction, and transverse ly opposed third  and fourth lateral surfaces 70,
7 1. The third and fourth  'lateral surfaces 70, 71 are provided with a
pair of handling  



straps 7 2 describing circular arcs which are convex toward above 5 the
package 6-5. A corner 73 along which the f irst lateral  surface 6 8 and
the third lateral surface 70 intersect with each  other is formed with
perforations 74 extending In the vertical  direction. in the case of the
package 65, a region surrounded  by the perforations 74 may be torn off
from the package 65 to 10 form this corner 73 wi-th a dispens-ing port for
the ind-ividual  diapers 50. Fir5t diapers 50a transferred from the first
conveyor  belt assembly 3 onto the first load-carrying tables 16a and
second diapers 50b transferred from the first conveyor belt 15 assembly 3
onto the second load-carrying tables 16b are closely  packed into a space
def ined between the f irst lateral surface  68 and the second lateral
surface 69 in a manner that these  diapers 50a, 50b may be placed against
one another in the  back-and-forth direction. in the package 65, these
diapers 50a, 20 50b are alternately arranged so that the each of the second
diapers 50b may be interposed between each pair of the diapers  50a. Within
the package 65, the front waist region 51 of the 2002-333357 -33 adjacent
diapers 50a and the rear waist regions 5 2 of the diapers  5Ob are placed
against each other under in a compression state.  Within the package 65,
two groups each comprising a  



predetermined neater of the diapers 50 are placed upon each 5 other in the
vertical direction and such two groups are placed  side by side. In this
manner, four groups of the diapers 50a,  50b are packed in the package 65.
The first diapers 50a have  their waist-surrounding upper end zones 53 put
aside relative  to their crotch bottom zones 54 toward the top surface 66
of 10 the package 65. The second diapers 50b have their  waist-surrounding
upper end zones 53 put aside relative to their  crotch bottom zones 54
toward the bottom surface 67 of the  package 65 Fig. 10 is a top view
showing the article turning-round  15 apparatus 1B according to a preferred
embodiment of the  invention, Fig. 11 is a scale-enlarged top view showing
the  turning-round apparatus 1B of Fig. 10 with first and second  conveyor
belt assemblies 3, 4 partially cut away and Fig. 12  is also a
scale-enlarged top view showing the turning-round 0 apparatus lB of Fig. 10
with the first and second conveyor belt  assemblies 3, 4 partially cut
away. In Fig. 10, timing belts  22a, 28b are not shown and, in Figs. 11 and
12, suction boxes  34, 40 are not shown. Fig. 11 illustrates second
load-carrying 2002-333357 - 34  tables 16b having reached a first station -
6 of a rotary table  2 and first load-carrying tables 16a having reached a
second  station 7. Fig. 12 illustrates the first load-carrying tables  



15a having reached the first station 6 of the rotary table 2 5 and the
second load-carrying tables 16b having reached the  second station 7 of the
rotary table 2. The turning-round apparatus lB comprises the rotary table
2 (rotary base) provided with a plurality of the load-carrying  tables 16,
the first conveyor belt assembly 3 serving to convey 10 the diapers 50 onto
the rotary table 2 and the second conveyor  belt assembly 4 serving to
convey the diapers 50 away from the  rotary table 2. The rotary table 2
rotates around a first shaft 5. A  peripheral zone 2a of the rotary table 2
is provided with the  15 first station 6 at which the diapers 5 0 are
loaded from the first conveyor belt assembly 3 onto the rotary table 2 and
the second  station 7 at which the diapers 50 are unloaded from the rotary
table 2 onto the second conveyor belt assembly 4. The second  station 7
corresponds to a position along the peripheral zone 20 2a of the rotary
table 2 at which the rotary table 2 has been  rotated by an angle of 90
from the first station 6 (i.e. , the  second station 7 is located at an
angular distance of 90 from  the first station 6). The first shaft 5 has
its peripheral 2002-333357 -35- surface covered with a stationary frame 9
and contains a  stationary shaft 11 inserted through the first shaft 5. A
rotational force is transmitted from an electric motor by means  



of a drive belt 15 to the first shaft 5 so as to be rotated between 5 the
stationary frame 9 and the stationary shaft 11 (See Fig.  4). The
stationary shaft 11 can not rotate since its lower end  11a is connected
with a locking member 13. Rotation of the first  shaft 5 causes the rotary
table 2 to rotate in the same direction  as the direction in which the
first shaft 5 rotates, 10 The load-carrying tables 16 are mounted on the
upper  surface of the rotary table 2 along the peripheral zone 2a at
regular intervals in the circumferential direction of the  rotary table 2.
The load-carrying tables 16 comprise first  load carrying tables 16a
stationarily mounted on the rotary 15 table 2 and second load-carrying
tables 16b mounted on the  rotary table 2 so as to be rotatable around the
second shaft  17 (i.e., around the ducts 19). These first and second
load-carrying tables 16a, 16b are alternately arranged along  the
peripheral zone 2a of the rotary table 2. 20 The first load-carrying tables
16a move along the  peripheral zone 2a of the rotary table 2 as the rotary
table  2 rotates. The second load-carrying tables 16b also move along  the
peripheral zone 2a of the rotary table 2 as the rotary table 2002-333357
-36- 2 rotates but simultaneously rotate around their own axes by  means of
the respective second shafts 17. The f irst and second  load-carrying
tables 16a, 16b have a f irst suction mechanism.  



The first suction mechanism is same as that illustrated in FIg. 5 4,
where-in the air within the ducts 19 is sucked through the  duct 24 -into a
suction box 23 and a pressure withinn inner spaces  of the respective ducts
19 is maintained at a negative level. An upper end 1 Ib o f the stationary
shaft 11 and the second  shafts 17 (i.e., the ducts 19) of the second
load-carrying  10 tables 16b are provided thereon with pulleys 26, 27.
Timing belts 28a, 28b are passed an these pulleys 26, 27. Specif ically,
these belts 29a, 28b are passed on the pulleys 26, 27 -in open  fashion.
When the rotary table 2 rotates clockwise (in a  direction indicated by an
arrow Zl~, a turning force is t5 transmitted by the belts 28a, 28b to the
pulley 27 and thereby  the second load-carrying tables 16b rotate
counterclockwi-se (in  a direction indicated by an arrow Z2) together with
the  respective ducts 19 around their own axes. The f irst conveyor belt
assembly 3 comprises a plurality  20 of belt pulleys 29 and a belt 30
passed on these belt pulleys  2 9. Be low the first conveyor belt assembly
3, a third conveyor  belt assembly 31 comprising a plurality of belt
pulleys 32 and  a belt 33 passed on -these belt pulleys 32 is located. The
belt 2002-333357 -37- 33 circularly runs in synchronization with the belt
30. The  first conveyor belt assembly 3 reaches the first station 6 on
-the upper surface of the rotary table 2. The third conveyor  



belt assembly 31 terminates short of the peripheral zone 2a of 5 the rotary
table 2 (See Fig. 2). The first conveyor belt assembly 3 -is provided with
a  second suction mechanism serving to suck the diapers 50 and  thereby to
hold them. The second suction mechanism is similar  to that illustrated in
Fig. 2  in that the air is sucked into 10 the suction box 34 so that the
air may f low f rom the outersurface  to the inner surface of the belt 30
and thereby a suction force  -is generated through the belt 30. The diapers
50 aice held  between the first conveyor belt assembly 3 and the third
conveyor belt assembly 31 and conveyed at the regular -intervals 15 in this
state to the fIrst stat-ion 6 of the rotary table 2. On  the conveyor belt
assembly 3, the waist-a-urroundIng upper end  zones 53 of the diapers 50
are drawn up in line and the crotch  bottom zones 54 of the diapers 50 are
drawn up in line. The second conveyor belt assembly 4 comprises a plurality
20 of belt pulleys 35 and a belt 36 passed on these belt pulleys  35. Below
the second conveyor belt assembly 4, a fourth  conveyor be It  assembly 37
comprising a plurality of belt pulleys  38 and a belt 39 passed an these
belt pulleys 38 is located. 2002-333357 -38 The belt 39 circularly runs in
synchronization with the belt  36. The second conveyor belt assernbly-4
reaches the second  station 7 on the upper surface of the rotary table 2.
The fourth  



conveyor belt assembly 37 terminates short of the peripheral  5 zone 2a. of
the rotary table 2 (See Fig. 3). The second conveyor belt assembly 4 is
provided with a  third suction mechanism serving to suck the diapers 50 and
thereby to hold them. The third. suction mechanism is similar  to that
illustrated in Fig. 3 in that the air is sucked into 10 the suction box 40
so that the air may flow from the outer surface  toward the inner surface
of the belt 36 and thereby a suction  force is generated through the belt
36. The diapers 50 are held  between the second conveyor belt assembly 4
and the fourth  conveyor belt assembly 37 and conveyed at the regular
intervals 15 in this state from the second station 7 outward of the rotary
table 2. On the conveyor belt assembly 4, the waist-surrounding  upper end
zones 53 and the crotch bottom zones 54 of each pair  of the adjacent
diapers 50 are lined up with one another. In this turning-round apparatus
IB, in parallel with  2.0 conveyance of the diapers 50 to the first station
6 by means  of those conveyor belt assemblies, any one of the first
load-carrying tables 1a or the second load-carrying tables 16b  reaches the
first station 6. Thereupon the first suction 2002-333357 mechanism for the
load-carrying table 16a or 16b is actuated.  In the turning-round apparatus
1B, the first suction mechanism  effectively functions against the effect
of the second suction  mechanism so that, at the first station 6, the
diaper 50 is 



5 transferred from the conveyor belt assembly 3 onto the  load-carrying
table 16a or 16b and held on the load-carrying  table 16a or 16b under the
suction effect. The first load-carrying tables 16a and the second
load-carrying tables 16b carrying the diapers 50 thereon,  10 respectively,
move from the first station 6 toward the second station 7 of the rotary
table 2 as the rotary table 2 rotates  clockwise (i.e., in the direction
Z1). In the course of  traveling from the first station 6 to the second
station 7, the  second load-carrying tables 16b rotate counterclockwise
(i.e.,  15 in the direction Z2) on their own axes. The pulley 26 mounted on
the stationary shaft 11 and the  pulleys 27 mounted on the respective
second shafts 17 (the ducts  19) of the second load-carrying tables 16b
rotate at an  effective radius ratio (a rotational velocity. ratio) of 2:1.
20 With such setting, when the second load-carrying tables 16b move  from
the first station 6 to the second station 7 along the  peripheral zone 2a
of the rotary table 2 approximately by an  angle of 90, the second
load-carrying tables 16b rotate around 2002-333357 -40- their own axes
together with -the respective ducts 19  approximately by an angle of 180"
in the peripheral zone 2a of  the rotary table 2. At the f irst station 6,
the diapers 50 held on the first  



5 and second load-carrying tables 16a, 16b, respectively, have  the waist -
surrounding upper end zones 5 3 facinq inward a s Viewed  in the radi al di
rect ion of the rotary table 2 ( i. e. , fac ing to  the first shaft 5), as
will be apparent from Figs. 11 and 12.  At the second s t ation 7, the
diaper s 5 0 hold on the f ir S t 10 load-carrying tables 16a have the
waist-surrounding upper end  zones 5 3 f acing -inward as viewed in the
radial directi-on of the  rotary table 2 (i.e., facing to the first shaft
5) like as in  the first station 6 while the diapers 50 held an the second
load-carrying tables 16b have the waist-surrounding upper end 15 zones 53
facing outward as viewed in the radial direction of  the rotary table 2
(i.e., facing to the peripheral zone 2a of  the rotary table 2). In the
second stati-on 7, the  waist-surrounding upper end zones 53 of the
diapers. 50 held on  the second load-carrying tables 16b have been rotated
20 substantially by an angle of 1800 relative to the  waist-sur,rounding
upper end zones 53 of the diapers 50 held on  the firs t load- c arrying
tables 16 a (i. e. , turn- round by an ang le  of 180"). 2002-333357 -41-
The diapers 50 are transferred from the load -carrying tables 16a, 16b onto
the second conveyor belt assembly 4 under  the effect of the third suction
mechanism as these load carrying  tables 16a, 16b reach the second station
7. The diapers 50 are 



5 held on the conveyor belt assembly 4 under the suction ef f ect  with
their f ront waist regions 51 thereof kept in contact with the second
conveyor belt assembly 4. in this turning-on apparatus. 1B, the third
suction mechanism can effectively  function against the ef fect of the
first suction mechan-isrn and 10 thereby allows the d1apers 50, at the
second station, to be  quickly transferred from the respective
load-carrying tables  16a, 16b onto the conveyor belt as5einbly 4. After
the di ape~~s 5 0 have been transferred onto the second  conveyor bel t a s
s embly 4, the load-carrying t able s 16 a, 16b move  15 from the s econd
station 7 toward the f ir st stat ion 6 a s the rotary table 2 rotates. The
second load-carrying tables 16b rotate  around their own axes approximately
by an angle of 180" in the.  peripheral zone 2a of the rotary table 2 as
these second  load-carrying tables 16b move along the peripheral zone 2a of
20 the rotary table 2 approximately by an angle of 90". in other  words,
the second load-carrying tables 16b rotate around their  own wces
approximately by an angle of 540' in the peripheral  zone 2a of the rotary
table 2 in the course of movement from 2002-333357 -42- the second station
7 to the first station 6. More specifically,  these second load-carrying
tables 16b rotate counterclockwise  (i.e., in the direction Z2) around
their own axes approximately  



by an angle of 720 in the peripheral zone 2 a of the rotary table 5 2 as
the rotary table 2 rotates clockwise (i. e. , in the direction  Z1) by an
angle of 360. The diapers 50 having been conveyed  by the second and fourth
conveyor belt assemblies 4, 37.are  divided into groups each comprising a
predetermined number of  the diapers 50 by the counter in the same manner
as has been 10 described in reference with Fig. I so that the diapers 50
may  be conveniently packed in the package 65 (See Fig. 9). This
turning-round apparatus 1B has the second. station  7 at the angular
distance of 90  from the first station 6, which  is substantially smaller
than the angular distance between the 15 first and second stations 6, 7 in
the apparatus illustrated in  Fig. 1. Assumed that the rotary table 2 in
this turning-round  apparatus 1B rotates at the same velocity as in the
turning-round apparatus illustrated in Fig. 1, the time taken  for movement
of the load-carrying tables 16a, 16b from the first 20 station 6 to the
second station 7 can be shortened relative to  the case of the embodiment,
illustrated in Fig. 1 and  correspondingly the diapers 50 can be further
quickly turned  round. Placement of the second station 7 at the angular
2002-333357 -43.  distance of 90' from the first station 6 allows the
direction  in which the diapers 50 are conveyed by the second conveyor belt
assembly 4 (the direction X2) to be turned by an angle of 90'  



relative to the direction n which the diapezs 50 are conveyed 5 I>y the
first conveyor belt assembly 3(the direction X1).  Fig. 13 is a top view
showing the article turning-round  apparatus 1C according to still another
embodiment of the  invention, Fig. 14 is a scale-enlarged top view showing
the  article turning-round apparatus IC of Fig, 13 with the first 10 and
second conveyor belt assemblies 3, 4 partially cut away and  Fig. 15 also
is a scale-enlarged top view showing the article  turning-round apparatus
1C of Fig. 13 with the f irst and seQond  conveyor belt assemblies 3, 4
partially cut away. In Fig. 13,  the timing belts 28a, 28b are not
shcwn-and, in Figs. 14 and 15 15, the suction boxes 34, 40 are not shown.
Fig. 14 illustrates  second load-carrying tables 16b having reached a f
Irst station  6 of the rotary table 2 and the first load-carrying tables
16a  having -reached a second station 7 of the rotary table 2. Fig.  15
illustrates the f irst load-carrying tables 16a having 20 reached the first
stat-ion 6 of the rotary table 2 and the second  load-carrying tables 16b
having reached the second station 7  of the rotary table 2. The
turning-round apparatus IC comprises the rotary table 2002-333357 -44- 2
(rotary base) provided with a plurality of the load-carrying  tables 16,
the first conveyor belt assembly 3 servIng to convey  the diapers 50 onto
the rotary table 2 and the second conveyor  



belt assembly 4 serving to convey the diapers 50 away from the  5 rotary
table 2. The rotary table 2 rotates around a first shaft 5. A  peripheral
zone 2a of the rotary table 2 is provided with the  first stat-ion 6 at
which the diapers 50 are loaded from the f irst  conveyor belt assembly 3
onto the rotary table 2 and the second 10 station 7 at wh-ich the diapers 5
0 are unloaded f rom the rotary  table 2 onto the second conveyor belt
assembly 4. The second  station 7 corresponds to a position along the
peripheral zone  2a of the rotary table 2 at which the rota-ry table 2 has
been  rotated by an angle of 2700 from the first station 6 (i.e., the 15
second stati-on 7 is located at an angular distance of 270' from  the f
irst station 6). The ftrst shaft 5 has its perpheral  surface covered with
a stationary frame 9 and contains a  stationary shaft 11 inserted through
the f irst shaft 5. A  rotational force is transmitted from an electric
motor by means 20 of a drive belt 15 to the first shaft 5 so as to be
rotated between  the stationary frame 9 and the stationary shaft 11 (See
Fig.  4). The stationary shaft 11 can not rotate since -its lcwer end  11a
is connected with a locking member 13. Rotation of the first 2002-333357 5
- 45 shaft 5 causes the rotary table 2 to rotate in the same direction  as
the direction in which the first shaft 5 rotates. 



The load-carrying tables 16 are mounted on the upper  surface of the rotary
table 2 along the peripheral zone 2a at  regular intervals in the
circumferential direction of the  rotary table 2. The load-carrying tables
16 comprise first  load-carrying tables 16a stationarily mounted on the
rotary  table 2 and second load-carrying tables 16b mounted on the rotary
table 2 so as to be rotatable around the second shaft  10 17 (i.e., around
the ducts 19). These first and second load-carrying tables 16a, 16b are
alternately arranged along  the peripheral zone 2a of the rotary table 2.
The first load-carrying tables 16a move along the  peripheral zone 2a of
the rotary table 2 as the rotary table  15 2 rotates. The second
load-carrying tables 1b also move along the peripheral zone 2a of the
rotary table 2 as the rotary table  2 rotates but simultaneously rotate
around their own axes by  means of the respective second shafts 17. The
first and second  load-carrying tables 16a, 16b have a first suction
mechanism. 20 ' The first suction mechanism is same as that illustrated in
Fig.  4, wherein the air within the ducts 19 is sucked through the  duct 24
into a suction box 23 and a pressure within inner spaces  of the respective
ducts 19 is maintained at a negative level. 2002-333357 -46- upper end 11b
of the stationary shaft 11 and the second shafts 17 (i.e., the ducts 19) of
the second load-carrying  



tables 16b are provided thereon with pulleys 26, 27. Timing  belts 28a, 28b
are passed on these pulleys 26, 27. Specifically, 5 these belts 28a, 28b
are passed on the pulleys 26, 27 in open  fashion. When the rotary table 2
rotates clockwise (in a  direction indicated by an arrow Z1), a turning
force is  transmitted by the belts 28a, 28b to the pulley 27 and thereby
the second load-carrying tables 16b rotate counterclockwise (in 10 a
direction indicated by an arrow Z2) together with the  respective ducts 19
around their own axes. The first conveyor belt assembly 3 comprises a
plurality  of belt pulleys 29 and a belt 30 passed on these belt pulleys
29. Below the first conveyor belt assembly 3, a third conveyor 15 belt
assembly 31 comprising a plurality of belt pulleys 32 and  a belt 33 passed
on these belt pulleys 32 is lotated. The belt  33 circularly runs in
synchronization with the belt 30. The  first conveyor belt assembly 3
reaches the first station 6 on  the upper surface of the rotary table 2.
The third conveyor 20 belt assembly 31 terminates short of the peripheral
zone 2a of  the rotary table 2 (See Fig. 2). The first conveyor belt
assembly 3 is provided with a  second suction mechanism serving to suck the
diapers 50 and 2002-333357 -47 thereby to hold them. The second suction
mechanism is similar  to that illustrated in Fg. 2 in that the air is
sucked into  



the suction box 34 so that the air may f low from the outer surf ace  to
the inner surface of the belt 30 and thereby a suction force 5 Is
gene-rated through the belt 30. The diapers 50 a-re held  between the first
conveyor belt assembly 3 and the third  conveyor belt assembly 31 and
conveyed at the regular intervals  in th-is state to the f irst station 6
of the rotary table 2. on  the conveyor belt assembly 3, the wa-ist
-surrounding upper end 10 zones 53 of each pair of the adjacent diapers 50
are drawn up  in line and the crotch bottom zones 54 of each pair of the
adjacent diapers 50 are opposed to each other and the  transversely
opposite waist lateral zones 58 of the diapers 50  extend parallel to inner
and outer side edges 3a, 3b of-the  15 conveyor belt assembly 3. The second
conveyor belt assenbly 4 compr-ises a plurality  of belt pulleys 35 and a
belt 36 passed on these belt pulleys  35~ Below the second conveyor belt
assembly 4, a fourth  conveyor belt assembly 37 comprising a plurality of
belt pulleys 20 38 and a belt 39 passed on these belt pulleys 38 is
located.  The belt 39 circularly xvns in synchron-ization with the belt
36. The second conveyor belt assembly 4 reaches the seccnd  station 7 on
the upper surface of the rotary table 2. The fourth 2002-333357 -48-
conveyor belt assembly 37 terminates short of the peripheral  zone 2a of
the rotary table 2 (See Fig. 3). 



The second conveyor belt assembly 4 is provided with a  third suction
mechanism serving to suck the diapers 50 and  5 thereby to hold them. The
third suction mechanism is similar to that illustrated in Fig. 3 in that
the air is sucked into  the suction box 40 so that the air may flow from
the outer surface  toward the inner surface of the belt 36 and thereby a
suction  force is generated through the belt 36. The diapers 50 are held 10
between the second conveyor belt assembly 4 and the fourth  conveyor belt
assembly 37 and conveyed at the regular intervals  in this state from the
second station 7 outward of the rotary  table 2. On the conveyor belt
assembly 4, the waist-surrounding  upper end zones 53 of each pair of the
adjacent diapers 50 are 15 opposed to each other, the crotch bottom zones
54 of each pair  of the adjacent diapers 50 are opposed to each other and
the  transversely opposite waist lateral zones 58 extend parallel  to inner
and outer side edges 4a, 4b of the conveyor belt assembly 4.  20 In this
turning-round apparatus 1C, in parallel with conveyance of the diapers 50
to the first station 6 by means  of those conveyor belt assemblies 3, 31,
any one of the first  load-carrying tables 16a or the second load-carrying
tables 1Gb 2002-333357 -49- reaches the first station 6. Thereupon the
first suction  mechanism for.the load-carrying table 16a or 16b is
actuated.  



In the turning-round apparatus 1C, the first suction mechanism  effectively
functions against the effect of the second suction 5 mechanism so that, at
the first station 6, the diaper 50 is  transferred from the conveyor belt
assembly 3 onto the  load-carrying table 16a or 16b and held on the
load-carrying  table 16a or 1b under the suction effect. The first
load-carrying tables 16a and the second  10 load-carrying tables 16b
carrying the diapers 50 thereon,  respectively, move from the first station
6 toward the second  station 7 of the rotary table 2 as the rotary table 2
rotates  clockwise (i.e., in the direction Zi). In the course of  traveling
from the first station 6 to the second station 7, the 15 second
load-carrying table s16b rotate counterclockwise (i. e.,  in the direction
Z2) on their own axes. The pulley 26 mounted on the stationary shaft 11 and
the  pulleys 27 mounted on the respective second shafts 17 (the ducts  19)
of the second load-carrying tables 16b rotate at an 20 effective radius
ratio (a rotational velocity ratio) of 2:3.  With such setting, when the
second load-carrying tables 16b move  from the first station 6 to the
second station 7 along the  peripheral zone 2a of-the rotary table 2
approximately by an 2002-333357 -50- an gl 9 of 2 7 0', the s econd
load-carrying tab les 1 6b rotate around  their own axes together with the
respect-ive ducts 19  



approximately by an angle of 1800 in the peripheral zone 2a of  the rotary
table 2. 5 At the first station 6, the waist-surround-ing upper end  zones
53 of the diapers 50 held on the f-irst and second  load-carrying tables
16a, 16b face to the conveyance direction  of the diapers 50 on the
conveyor belt assembly 3 (the direction  X1) as will be apparent from Figs.
14 and 15. At the second 10 station 7, the waist- surrounding upper end
zones 53 of the  diapers 50 held on the f irst load-carrying tables 16a
face to  the conveyance directi-on of the diapers 50 on the conveyor belt
assembly 4 (the direati-on X2) while the crotch bottom zones 53  of the
di-apers 50 held on the second load-carrying tables 16b 15 face to the
conveyance direction of the diapers 50 on the  conveyor belt assembly 4
(the direction X2). In the second  station 7, the waist-sarrounding upper
end zones 53 of the  diapers 50 held on the second load-r-arrying tables
16b have been  rotated substantially by an angle of 1800 relative to the 20
waist-surrounding upper end zones 53 of the diapers 50 held on  the first
load-carrying tables 16a. The diapers 50 are transferred from the
load-carrying  tables 16a, 16b onto the second conveyor belt assembly 4
under 2002-333357 -51 the effect of the third suction mechanism as these
load-carrying  tables 16a, 16b reach the second station 7, The diapers 50
have  



their front waist regions 51 sucked and held on the conveyor  belt assembly
4. In this turning-round apparatus 1C, the third 5 suction mechanism can
effectively function against the effect  of the first suction mechanism and
thereby allows the diapers  50, at. the second station 7, to be quickly
transferred from the  respective load-carrying tables 16a, 1 b onto the
conveyor belt  assembly 4. YO After the diapers 50 have been transferred
onto the second  conveyor belt assembly 4, the load-carrying tables 16a,
16b move  from the second station 7 toward the first station 6 as the
rotary  table 2 rotates. The second load-carrying tables 1Gb rotate  around
their own axes approximately by an angle of 180 in the 15 peripheral zone
2a of the rotary table 2 as these second  load-carrying tables 16b move
along the peripheral zone 2a of  the rotary table 2 approximately by an
angle of 270. In other  words, the second load-carrying tables 16b rotate
approximately  by 50 around their own axes in the peripheral zone 2a of the
20 rotary table 2 in the course of movement from the second station  7 to
the first station 6. More specifically, these second  load-carrying tables
16b rotate counterclockwise (1,e., in the  direction Z2) around their own
axes approximately by an angle 2002-3333357 52- of 240 in the peripheral
zone 2a of the rotary table 2 as the  rotary table 2 rotates clockwise
(i.e., in the direction Z1)  



by an angle of 360. The diapers 50 having been conveyed by  the second and
fourth conveyor belt assemblies 4, 37 are divided 5 into groups each
comprising a predetermined number of the  diapers 50 by the counter in the
same manner as has been described  in reference with Fig. 1 so that the
diapers 50 may be  conveniently packed in the package 65 (See Fig. 9). The
turning-round apparatuses 1A, 1H, 1C are applicable  10 not only to turn
round the pull-on diaper 50 but also to turn  round the other wearing
articles such as pull-on diaper covers  and open-type diapers having front
and rear waist regions  adapted to be connected with each other immediately
before put  on a wearer's body. In the case of the open-type diapers, each
15 diaper is folded in two along its crotch bottom end zone with  the
topsheet inside so that the diapers may be transferred in  such a folded
state from the first conveyor belt assembly 3 onto  the load-carrying
tables 16a, 16b. Particularly when the turning-round apparatuses 1A, 1B,
20 1C are used to turn round the disposable diapers 50, it is not
essential for the openings 1$ formed through the first and  second
load-carrying tables 16a, 1b to be distributed so as  to be covered with
the entire waist region of the diaper 50 so 2002-333357 -53 far as these
openings 1 are distributed so as to be covered  with a domain corresponding
to the core 57 of the diaper 50 which  



has relatively high resistance to the air-permeability. The article
turning-round apparatus according to the  5 present invention is primarily
characterized in that rotation  of the rotary base causes the load-carrying
tables to move along  the peripheral zone of the rotary base and
simultaneously causes  the second load-carrying tables to rotate around
their in axes  approximately by an angle of 180 relative to the first 10
load-carrying tables in the peripheral zone of the rotary base.  With a
consequence, each pair of the adjacent articles can be  turned round by an
angle of 180' relative to each other, i.e.,  the articles being conveyed at
the regular intervals can be  alternately turned round. The turning-round
apparatus 15 according to the present invention is a construction
simplified  so that the desired principal function to rotate the second
load-carrying tables around their awn axes relative to the  rotary base can
be achieved without making the apparatus bulky  and complex. Furthermore,
it is possible for the apparatus to 20 turn round the articles at a high
velocity and thereby to turn  round a large number of the articles per a
predetermined time.  The apparatus allows also the position of the second
station  relative to the first station to be freely set by changing the
2002-333357 -54- rotational velocity ratio between the pulleys . In other
words,  there is no restriction so far as the positions on the rotary  



base at which the articles are loaded and unloaded, respectively,  are
concerned and a free layout of the apparatus is ensured. In this
turning-round apparatus, the first and second  load-carrying tables include
the first suction mechanism  functioning to suck and hold the articles so
that, in the first  station, the articles can be smoothly transferred from
the first  conveyor belt assembly onto these load-carrying tables. In 10
addition, the articles are reliably held on these load-carrying  tables
under the suction effect of the first suction mechanism  without any
possibility that the articles might be driven of f  from the rotary base
due to a centrifugal force generated as  the rotary base rotates. 15 With
the turning-round apparatus in which the first  conveyor belt assembly
includes the second suction mechanism  functioning to suck and hold the
articles thereon, the first  conveyor belt assembly can reliably hold the
articles thereon  under the suction effect until the articles are conveyed
to the 20 first station on the rotary base. With the turning-round
apparatus in which the second conveyor belt assembly includes  the third
suction mechanism functioning to suck and hold the  articles, the second
conveyor belt assembly can reliably hold 2002-333357 -55 the articles
thereon under the suction effect and the articles  are smoothly
transferred, at the second station, to the second  



conveyor belt assembly. 2002-333357 -56 C L A I M S 1. An article
turning-round apparatus provided with first  and second stations at which a
plurality of disposable wearing 5 articles each having, in addition to
front and rear waist  regions opposed to each other, a waist-surrounding
upper end  zone and a crotch bottom zone, are successively loaded and
unloaded, respectively, and adapted to successively turn round  said
articles moving from said first station to said second 10 station, said
article turning-round apparatus being  characterized by that: said
turning-round apparatus comprises a rotary base  adapted to be rotated by
means of a first shaft and provided  along a peripheral zone thereof with
said first and second 15 stations and a plurality of load-carrying tables
arranged at  regular intervals along said peripheral zone, said
load-carrying tables being adapted to carry thereon said  articles of which
said front or rear waist regions are held in  contact with said
load-carrying tables and said 20 waist-surrounding upper end zones are
lined up in a  predetermined direction; said load-carrying tables comprise
first load-carrying  tables adapted to move along said peripheral zone of
said rotary 



2002-333357 -57 base and second load-carrying tables mounted on said rotary
base  so as to be rotated by respective second shafts extending in  an
axial direction of said first shaft, said second  load-carrying tables
being adapted to be rotated around their 5 own axes in said peripheral zone
of said rotary base while said  second load-carrying tables move along said
peripheral zone of  said rotary base as said rotary base rotates, said
first and  second load-carrying tables being alternately arranged so that
each of said second load-carrying tables be interposed between  10 each
pair of said first load-carrying tables; and said first and second
load-carrying tables are  successively loaded with said articles as soon as
said first  and second load-carrying tables alternately reach said first
station as said rotary base rotates and said second 15 load-carrying tables
rotate in said peripheral zone of said  rotary base on their own axes
substantially by an angle of 180  relative to said first load--carrying
tables while said second  load-carrying tables move along said peripheral
zone of said  rotary base from said first station to said second station.
20 2. The article turning-round apparatus according to Claim  1, wherein
said first and second load-carrying tables include  a first suction
mechanism functioning to hold said articles on 



2002-333357 _58- said first and second load-carrying tables under a suction
effect, said first load-carrying tables move along said  peripheral zone of
said rotary base from said first station to  said second station together
with said articles held thereon 5 under the suction effect, on one hand,
and said second  load-carrying tables rotating around their own axes
together  with said articles held thereon under the suction effect in said
peripheral zone of said rotary base while said second  load-carrying tables
move along said peripheral zone of said 10 rotary base together with said
articles held thereon under the  suction effect from said first station to
said second station,  on the other hand. 3. The article turning-round
apparatus according to Claim.  15 1 or 2, further comprising a first
conveyor belt assembly adapted to convey. said articles at regular
intervals to said  first station of said rotary base so that each pair of
adjacent  said articles may have respective waist-surrounding upper end
zones lined up with each other and a second conveyor belt 20 assembly
adapted to convey said articles away from said second  station of said
rotary base at regular intervals so that each  pair of adjacent said
articles may have respective  waist-surrounding upper end zones and
respective crotch bottom 2002-333357 



_59 zones lined up With each other. 4. The article turning-round apparatus
according to Claim  I or 2, further comprising a first conveyor belt
assembly 5 adapted to convey said articles at regular intervals to said
first station of said rotary base so that each pair of adjacent  said
articles may have.respective waist--surrounding upper end  zones and
respective crotch bottom zones opposed to each other  and a second conveyor
belt assembly adapted to convey said 10 articles away from said second
station of said rotary base at  regular intervals so that each pair of
adjacent said articles  may have respective waist-surrounding upper end
zones opposed  to each other. 15 5. The article turning-round apparatus
according to claim  3 or 4, wherein said first conveyor belt assembly
includes a  second suction mechanism adapted to hold said articles on said
first conveyor belt under a suction effect and, when said first  and second
load-carrying tables come face to face with said 20 first conveyor belt
assembly, said first suction mechanism  effectively functions against the
effect of said second suction  mechanism to transfer said articles from
said first conveyor  belt assembly onto said first and second load-carrying
tables. 2002-333357 _60 6. The article turning-round apparatus according to
any one  



of Claims 3 through 5, wherein said second conveyor belt  assembly includes
a third suction mechanism adapted to hold said  articles on said second
conveyor belt under a suction effect 5 and, when said f irst and second
load-carrying tables come face  to face with said second conveyor belt
assembly, sald third  suction mechanism effectively functions against the
effect of  s aid fir st suction mechan ism to trans fer s aid art ic le s
from sa id  f irst and second load-carryIng tables onto said second
conveyor  10 belt assembly. B 7. The article turning-round apparat-us
according to any one  of Claims I through 6, wherein said ar-Licle is a
pull-ori  disposable cLiaper comprising a liquid-pervious topsheet facing
a wearer I s body, a I iqui-d- imperviou s bac ks heet -facing away from
said wearer's body and a liquid-absorbent core interposed  between said
top- and backsheets and formed with a waist-bole  and a pair of leg-holes. 




