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(57) Abregé/Abstract:

Discrete items are conveyed, preferably by a vacuum conveyor, In a machine direction toward a pair of rotating blades. A first
Intended target of folding, for instance a right portion of front and back panels of a diaper, travels up a ramp, raising the level of the
Intended target. A rotating blade passes under the intended target of folding, and folds the right portion of front and back panels of
a diaper over. If desired, a second intended target of folding, for instance a left portion of front and back panels of a diaper, travels
up a second ramp, raising the level of the intended target. A rotating blade passes under the second intended target of folding, and
folds the left portion of front and back panels of a diaper over. The folded diaper then exits the folding system and travels
downstream for further processing as desired.
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(87) Abstract: Discrete items are conveyed, preterably by a vacuum conveyor, in a machine direction toward a pair of rotating
blades. A first intended target of folding, for instance a right portion of front and back panels of a diaper, travels up a ramp, raising
the level of the mtended target. A rotating blade passes under the intended target of folding, and folds the right portion of front and

&\ back panels of a diaper over. It desired, a second intended target of folding, for mstance a lett portion of front and back panels of a

S

W

diaper, travels up a second ramp, raising the level of the intended target. A rotating blade passes under the second intended target of
folding, and folds the lett portion of front and back panels of a diaper over. The folded diaper then exits the folding system and
travels downstream for further processing as desired.
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aevety | d = - SR N i = R o - " . - | TN g " 7 _. ).
embodiment. of the foliding system shown 1in Fig. 1, the

I/

- L | n

aiternate embodiment including a Tucker par To mainta:z

-

- : S 3 D - L. e , T 1 - e e L A i
Che first folc, and a ©Tucker roller Lo maiataln Lhe

- e 4. - . “ . . - ‘ J . L e - .'1' ) i . ) - ) - st
firast and socond Tolds Tntact diurine downstrearm

o By . - LI, . eI N ady d i N N T
F1g. 11 1s a side view ol The fcoliding svstem

v . ‘ ; _ - . - o = — E 3
Figs. 1lZ2a-¢c are top views of alternate place

configqurations.

LU Description of the Praferred Embodiment
Although tThe diszsclosure hereof 1z detailed
and exact ©To enalble tThose zkiiled 1in the art To
praciice tThe lavention, the physical embodiments herelin
disclosed merely exemplilly the 1nvention which may be
1o erabodied  1n  other specliiic structures. While tThe
creferred eubodiment has peen described, LDhe delalls
may pe changed without degarting from the invention,
which 1s defined by the claims.
It 1s noted Chat The popresent folding
/U technigques and apparatus are degscribed herein with
respect To products such as diapers, but as previously
menticned, can  pte  appliied to a wide wvarietv of
processes  in which components are  reguired Co  be
tolded, The yprezent methods can be used to fold a
25 portion of a wep, or dizcrete porticnzs, as deglred.
The same apparatus and Lechnigues can e used [or ears,
ranels, hook materials, ©or any other zituation in which
foldix 15 desired.
lmportantly, Che  methods Laught  in Che
30 cresent apgplication are applicable not onlyv Lo diarers

and The like, but in any web pased operation. The

= '.0 - -J »- Pt 4 'l_‘ b r- - L \'I- - . - -: N oA "— A‘ o N oy f
tolding techniguss Laught nerein can e dirscted anvy

comoonent of a manufacturec article desired to be
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Tolded, 1.e. the methods taugnt herein are not oroduct
F pat e

specific., For instance, The present methods can be

("'l'"

clied as easily wilith regpect Lo diaper componenis as
they can for feminine hvygliene producis.

o Referring now ©To Fig. 1, a Lop view OL a
repregsentative welp folding system 18 shown. A diaper

M-

VS -+ .'- --l .—‘ ;‘ : . . - P g i ST ST PR r—.‘ 4N . - - - v - ~ - ~
product 10 riding on a conveyor 18, preferably a vacuum

J

< 7 - "".'i—"\ 7 37 Y S i = " 3 1 & ':(‘“
convevor with uum commutation ports lda, 13 conveve

,1
4
33

B R o o ~ 7 5
toward a pralr oi folding blades Z2Z.
- S - - - ‘
LU Vacuun conveyor ports 18a can exlenc the

entire length of vacuum conveveor 18, or extend for
™1 £\ IJ_' . -' ~3 "N T _.T S S | 'C‘ £ 2T Ewrs i g ‘—} T | "y b’ ? |-
selected DOL Ccrons of convever 18 y such as FLOY W, QX
N 't_‘_\ ‘\*\i fj"* -y ¥ AT T e NV »\i*f\*'- ] NN YT Y o NI VT ame P T 7T 0D
eXLeno _OL I vl e :EJ TOQuUulCL e ‘g C L) s LI e allie—L Y e
diapers, typically an absorbent c¢core gsection 1o 18

S R 2 L ) rm ‘ S g L W
micdsection of dia cer 10, Leift zide ot

.-
3
\ 2
O
-
(1)
}.-I
)
D
Fa
9._| n
)
o
P
T
O
1)

1

- L P g g A‘\ Pt :. - - ';'— X " -c- o Gl - wr * -~ VoA, -y . a :. -

canal 17 nsists of boeithh the Iront and rear lelt
Ao 8 -~ . DU — N e . ) G e e Y - ~~ - 3 4 \ -

cortions of panels of & previously formed diaper 10.

Rignt side of panel 14 consists of bkoth the front and

-

- e i "3 - = - - '\- > - CEPY e J
sanels ol a8 oreviously formeg

Ny . T - ¥ - . SO [ - =
reary left portions  of

r—'v-v

A 1 on - - . : . PO - - -
U diaver 10. Intended Ifold lines L for the left panei 172

D

and R for the right panel 14 are acted upon by th

-3
P
-
(1
=
'-.J
-3
{7
—F
'-.J
b=z
o
-
(1
b=
—
.
(D
O,
("1‘
O
I-«-’

et of the folding,
told 1line R for the right panel 14 13 seen ftravellng
20 ontec ramp ZU, The ramp 20 comprising tThree sections, a

conveyor  ifevel Z0a, a sloped madsection 20o, and &

- . 9 - —_ < - A ™ T _ 3 - - -
biade clearance level ZU0c. Two ramps 20 are provided,

t-z!
?a.s.l
(D
{2
—
;».:.l
;.__.:
i-.i
»
D
r!)
'L?—l
| V.
t |
Val

i- y
‘._1_
=
D

one fTor each of the inter

sanel 12 and B for the riaht vanel 14
caneL t4 did L0 Lne rigau panes L4,

)
-

Blade 22, with oplade lokes 2Z2Z2a anad 222, 18

- -
|

. S Zm e N T N U N o W L T o 't_
drivern in Tthe direction =2Zhown Lv rotor 24, Croferabl

L
t\":
-

Lwo ladependsnt, servo controlled Dblades 22 are

_%'_“'
-

Q

crogrammed To aid in actively lding each part of the
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-—- ! [ 3 3 ]
am g J. el (
product 10,
{""('-x NRTEONT lm T A N T )y RN — 3 "‘ib ) (':} R e s il ¥
L ONVEeVVOoOY @, favels 1L Uil MA4aChlliiie QliricC L L0
e B I - 3 xel - gt s = e g 2l T ade. OO
at a Liecst speed. The rotaticnal speecs of plads 22
— oy de o Do - - \ - - C T o e 4 \ . ' Tou o 5 - L )
can match the conveyor speed (first speed), bul 1n some
o instances, the rotaticnal speeds of blade 22 are seen

{:I
\/ L "-'}

- ) LI B Fadi ady '
Lo have pogitive etifect

v OO

greater than or iess Chan The convevor speed.
Stili referring To Fig. 1, the
dezcripticon describes a horizontal conveying

rotational

)..

S

CV 10U

1

i
t“ T+ i | (:’_\.
,41 *- \‘ “ . l-

-’ Sa

10 at a lirst elevalion carrving at least a firsit portion
14 o©of an articie 10U to be folded. The present
nventicn is  not ifimlted o horizontal conveying
surlaces 1, oDul also centemplates vertical or sloped
conveving surfaces 1o (not shown) ., When The Cterm

ih clevation 1is used in the ¢laims, the Term is not To pe
Limited Lo a vertical spacing relative Lo Lhe conveyin
surface 18, butl instead should pbe considered a spacing
1n any direction away, relative To conveving suriace
18, e.g., [or a vertical conveyor 18, Lthe ramp 20 would

/U actually slevate the first portion 14 of the article 10

P B

--R

in a horizontal direction relatively away from The
ATt T AoRTeV 1Q
\J LN N ]-\/a . WLl k -\/ Ot L U R
N Frmvrvd rmer roesae ™ 3 3 - RN r ey . ,
Referring now to Fig. 2, a side view ©of a
tolding system ¢f the present inventlon 18 shown. In

s : . [ R STt AR VLN 3 -: - . -
20 this wview, tThe ramp 20 comprising Three

ronvevor level Z20a, the sloped nmidsection 20D
*},-\“i --('-.}e 1 e:l-y* ‘i‘grﬁrr\l T’O,ﬂ-—x N }:\ < N v l.-,(
A CA AL (Cigc ANCE S N VA . N Call e Seell, .

[ 2
-l

rst ramp 1n

t panel

The
and T he

=rring =«

-
\
\
i

14

1s shown enterling oatoe The ramp ZU at the conveyor
30 level 20a. As tThe right panel 14 travels downsireamn,
the wight eanel 14 travels up ramp <20 via sioped
midsection ZUb, ralsing The level o©of the 1ntended
target, right paneli 14, As The right panel LTraveis
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in Fig.

the 1intended

target of foiding, right panel 14, and passes under
1 B - . J - - - —gan = - - . . 4™~ - 7 - N " i - ) - 1 f} 7 - - BT ‘l . N /"'} TN
cilade clearance level 2Z0cC. As lobe ZZa of plade ZZ

i - I _ . . I " : A ’ - R 3.

o rotates while the right panel 14 1is carried by the
- 3 e . oo g TN 7 - ] R a.
bliade clearvance level 20c¢, Dblade 22 contacts the
vy - - - " e -. ) - -‘.: ~ - - . . - - - " - - . -‘.: i o.' '.—.0 P -~ . N . - -
anderside of right panel 14 and folds the right nel
14 of diaper 10 over along iine R, as shown in Fig. 4.

TN - L : i - A it S i R e, 3 D om am T
Referring ncow to Fig. o, with fold line R
T 0 = L Tu . R & P . . 4 ‘ R =
LU ichieved, sne nalli~-{clced dlaper 1U 18 passed

downstream, Left panel 12 enters onto tThe second ramp
20U at tThe convevyor level ZUa. As The left panel 172
CLravels downstream, the clght ganel 14 tTravels up ramg
i N ke b2 ‘e vie 1 L+l _d Lo e LR LAl :}. Lob NACA LIRS L N W e e CAW T UL O L)E N N

i g mg R J ™ e J . - == . Ty Y - - . = N - iy 7

20 wvia sloped midsection 20b as shown 1in Fig. o,

T r- 1 ";'_ X - - £ e - += X = £\ W «‘-1 .' -' - - = ¥ 1
10 ralsing the level of tThe intended tTarget, left panel
12, As Lhe lefit panel Lravels onto plade <learance

- . d £ " . N N I_. - - —‘ .: ‘ - N . N - - w v . N . - .0
evel 20c, second rotating plade 22 passes under the
R - - iy 2 . A - ;. ' -

0 AL vt D oo JJ.I: -'_:.. —_ 11 F LI N Ll at s Al _:...'_:.r Ll Lo Rt ok 7 ¢ aS

intended target oif foiding, left panel 12, and passe:

LY T .- g e | ’ ! ) - - Ny Ty - T "
urnider olade clearance level Z0c, As lobe Z2zZa of gpiade

M TN e my e . - . -: . - \ N - - - b : - . . : J b N 5 -

U 22 rotates while the Left panel 14 1s carried by tLhe
P R, - - V- : T \ T T e ~ o
Liade clearance level 20c¢c (Fig. 6}, biade 22 contacts
T 3 : L e T T T T i ) T . ’ ¥ - ,: K -~ ';' X = £\ - - ,: T 4
Che underside of left panel 12 and folids tThe left pane

D - J o . . “ N — . —— - " o~ - ™ -, =}
12 of diaper 10 over along line L, as shown in Figs. 7
- » u i g : 3 - 1 — N L
and o. 'he diaper 10 1s passed downsitream as shown in
~ - Eadg - o\ , LA N 3 —~ —~
25 I A . 9 7 LOX turther CICCeIs N (e, & B .EQ.]-O:.-LI’E(_,] QX
1=, e 1 - = - -, 3 '~ - J
DACRATIAG) as desliraed,
™\ - » - 1,_ . - ¢ ’ Fand
Referring now to Fig. 149, a top view of an
- - i J - Il t— : - 'I:'- P J - " -w ' y¥.7 “‘ -
allternate embodiment of the Iolding system shown 1in
Fig. 1 1s shown. In This emeodiment, a Lucker par 290
"J ("\ . _ » - _ - _ _ o~
S 18 provided at or above the blade clearance level 20c,
- 3 . . o P T _ I 5 ™ Ao =y Vet o
&g shown 1n C¢ross section 1n Fig., 1L1. he Tucker bar
N T . - . = d S - o ¢ . .. i .
26 maintains Lthe [irs fold R in v Cion while Lhe
diaper 1z passed downstream tTo  th second rotatin
L. -t ..-I.i‘:./e.l_ —— 4:.-" A A t\:)\...p\. WAl oW iLilS ek_,...t b Yo le fod N Ganst Toad lL Lo/ A e e ;g
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n (j; n
Lilade 2z Lo achieve the second fold as described
0 1v. A flucker rolle 28 da ontionalliyv nre S
Crevious A fTucker roller 26 1is opticnally provided
to maliontaln the [i1rst and second folds R and L intact
duoring downstream passage.
o Refe e + I Re; [ Ere T o =% ~ T
~ <e = rr r‘ J L. l\..i “ e il ‘. '\..«JI\_-—-‘ \.7 ! e W AN
‘1| = » =y I 7 i} - = a1 'b" - ‘l ™ = ) T - ’ -‘ _!t g iy =y
allternate ptlade configuraticons are shown in Fig. 1Za,
o~ o~ s - S T, 2 D I 5 Ty Yy LI I T i ™ . SIRO R
an oblong ear shapsed blade 122 1s showrn, in Fig. 12,
LD ] ' r ] Y N AT T (" 1O 1 -'
a clrcular blade 222 1s zhown. In Fig. 12¢, a bow-tie
| i " N J i = /-\ i) “‘ ™ T.T35 i e =1 b T -9 ] = Y = - « - i}
shaged blade 322 1z shown. Blade shapes can bhe altered

i lf\ == : 'y - N . S il Rty J - Y s . PRI W -y - - s, o Q| I - +- == 1,-*
L Lo imperove folding periormance, In acdition, Lhe web
e = 2 -~ - - 4 L 1 J ¢ ~ i ) I
contacting surfaces ©of the plades 22, whether tThe web
LI £ 1 - K P 1- £ - TN - '1_. [ e ";'_ : :‘ -
contacting surface e tThe Top cor the bottom o©f the
1’“ a el ! 1 *r™3 f} !-\ - n N e B & ‘: ‘l_‘ 'i * L : Piadl | 'C- = - Pt 'l- - - ?
Dlades 22, can be provided with varving ceoeificient-ofl-
e 7 A o N v Them e -1 C oy NN N OENY YN N T f- ~ = £ - 1«‘ \
_'...LJ_\..’ . L .'.1 I '...-]nln.l..(._.n:} : .L-'(.-’.L _ert.) \..O.n(.‘./—_f C/J..'.&, ‘Ew(.. I\..- (..r; UL L iz
i T 1 S .- I IR L -
10 liade, 22a could be orovided with INCreasol
coelircient~oi~{riction fLeatures relative L0 & second
. . N N . - J. e - Bl e - . ™ 2
cortion of tThe pkblads, 2Z2b. Alternatively, 1L as 1n Fig.
_ - . 1‘ _ P - ; - - 1
1, upstream and downstream Dplades 22 are used, the
uostream plade 22 could provided with Lncreased or
SEA J. - - - i AT gt 2 e — £ be o o o= umg o g o e U R [N R A
v decreased coefficiesnt-~of~Ifriction Ifsatures relative Lo
b . /ﬂlf\—y o T . N . '”\2
t .u.(.;..- bk/‘«‘\:n:}'\,rean{ IV o R L Z .
'-'-'1- £ 3 £ Y _tt 1 =1 '. 3 £7N 1 -' a1 - - e . T3
The foregoing 13 considered ag 1llustrative
: - (o N .- o > ;o F— 1 . iy - : - A : i N e s
only of the principles o©of the 1invention., Furthermore,

since numerous moditfications and changes will readily
K ~ o Fa thase i 1iled ip + R T “ot Aeadred
.:.’.'.'. ~/ O U r t,O - J.']O Nl C)‘ '{. ..... Jo N L[} i R I L . S YOS A S Lo el - O
i R " +- 2 : . = vy - - i - - i +- rTe PN I : - ~
Limat The invention Lo Lhe exact <coastroucticon and
Neration cister' aral 'S ahahRar-Ye. While T h e ™ tFevrrac
L-'-I_J — e L L...l Jl.‘ “ J...}I’\’n \..a.rl\.. \..JL\..'S L l.\./ek.tn 87 I R o e ke yre.gvr.!_ e WA
erabodiment has been described, The details may be
changed withoul departing from the inventlion, 1LCh 18
2 K agi T -2 —
S defined by tThe cilaims.
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