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1. VETHOD AND ‘APPARATUS FOR THE STORAGE OF PRODUCTS, ESBEDARMY ﬁhﬁxrrrzo

' PRCDUCTS ARRI'VI.NG CONTI NUOUSLY, - ESPECI ALLY I'N. AN | MBRI CATED FCRMATI ON 5
BACKGROUND OF THE | RVENTI ON The- preseiit i nvention- broadly relates to-a /, >~
met hod ‘and’ apparatus for storing flat productis-arriving i-n conti.nuous
'foLgatron and, nore specifically, pertains to a new and inproved netho
appar atus for the StMETHED {NT |ARPARATUSC FOR EHEeSTeRAGEmerﬁRﬂDunTEducts

continuously arriv- 'ng’ngﬁﬁ@ﬁﬁgkkéhﬁﬁlﬁ&Eb2E§bﬁa&@§ f&ﬁﬁg@iﬁgl 15 .
"CGeneral ly speakrng, t he for the
-storage of substant CANTINUDHSLY; oBSEEGTALIS0 N AN JMBRICATED , o
arriving in a continuous forn} ation, especrally an - |nbr|cated product a

formation, wherein the products-of a first, precursive subformation of the
20 arrivingsfornatron and -t he products of.a second subformation of 25 - 30

35, ‘2 - the BACKGROUNDOOFEIHEIMNVENTIGNG the first subformation, after =

a. prellnrnary mrndlng up of the products of the flrst subfornatlon to- form
an |nterned|ate coil or wound- - -
' _ - . The present 1nvention broadly relates to a method and

'1apparatus for storing flat products arriving in continuous
10 *,formation and, more specifically, pertains to a new and
' improved method and apparatus for the storage of flat

_ *products, especially printed products, continuously arriv-
SR . ing, especially in an imbricated formation.
b _ ! ot
15 - ._” Generally speaking, the method of the present invention _
B serves for the storage of substantially flat products, '
especially printed products, arriving in a continuous form-
'ation, especially an imbricated product formation, wherein -
_the products of a first precursive subformation of the
2_0ﬁ arriving formation and the pmducts of a second subfomation of
. 25
Sy 30

3
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package' are sinul taneously and cony0|ntly wound up at a winding station to

forma storage coil or wound package 5 The apparatus of .the present
i nventien is of the . type serving for the storage. of substantial ly-flat s
pr od especial ly printed products, del2wered in-a continuous fornatlon '

'ﬁ?% ~an inbricated formation, by a delivery device and conprising aﬂ_;xe
first mm'dlng 10. mandr el arranged at .a first-w nding station and drivabl e~¥. -~
ina first mnndlng direction for forming a storage coil or wound package L
" and a second wi ndi ng~ mandr.el arranged. at ‘a’ sécond wi nding station and - -
~drivable in asecond winding direction-counter- te. the first w nding

direction for hES§¥#$N#EPeﬁP#?ﬁE%ﬂ%d#%}%p¥§ng tthﬁ?%ﬁ#IﬁﬂbgﬁFﬁiﬁé?huous . i,

B T R T S L
e ane gt (S TABHLIBY, €8, AU PAP Uk drilal e SSEN 08 L OE'?Ee'j_—f_
" I):‘ rfhi :u'?ggrer?gé’%%\m %rom the a%‘?‘gﬁigaﬁnté%? {fﬁ &k@@c&fﬁgp%ar i _ o

corr espondi ngwﬁfainl\%t&at%ﬁoe@%m &) SeoFa€NkoLPRbE C@éﬁﬂé\t%

06/ 445, 565 filed venber 29, 1982 Thi s net hod -and appar a nlts thej-
5 - The apparatus of the present invention is of the -
:type serving for the storage of substantially flat _ - f)(;_

products, especially printed products, delivered in a
fcontinuous formation, especially an imbricated formation,
'_by a. delivery device and. comprising a first winding
-'_10 mandrel arranged-at a first winding station and drivable
in a first winding direction for forming a storage coil or
' wound package and a second winding mandrel arranged at a
| second winding station and drivable in a second wznding
ldirection-counter to the first winding direction for
15tforming an'internediate coil. The delivered continuous o
_formation comprises a first, precursive subformation and a :N*J.
second subformation following the first subformation. A |
:conveyor device delivers products of the first |
't. subfcrmation and products of the second subformation
'20fsimultaneously to the frst winding station and delivers
prcducts of the first subfcrmaticn to the second winding
station. | | .
‘A method and anfapparatus;of this.tvpe'isgknown'from_ﬁ}
the-ﬁritish ?atent'PuhlicationpNo. 2,111,028.corresponding
- 25 ' : ST
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[ .. H . . . .
formattonjof a main or internediate coils or wound packages whose coil.

" layers arig formed by two nutually superposed 5 ‘i nbricated. product
formatiorns. - Vhen enptying or unwi nding this storage coil,. both such ..
f or mati orfg- are. wound of f conjointly and one- formation is dlrectly conf

e the other i formation is firstgwound up to-an intermediat

amgz whi |

: then jponducted away at the rear of the first. formation (cf. Brltl =
Pat ent Pypli cation No. 2,112,758 corresponding to the copending * U.S. S
Patent A@allctolhheSEopchdihg Ucs{4Pakent AppddchbionbSeriel 3982p6/4853565, ;'

_|n formn and i n unwi'nding the storage coil; * .a certain amount of time -7 .
Is requiffed ﬁble@hﬂngﬁngth39dll&gﬂbonTbﬁSrGP&bpénaGﬂ gpparatusnpermiss the -

COI|“Mhe swi-t chiing,over- from15 . windin —up to un ‘ndi.ng and._vice_ :
versa. ';IS :grga éﬁgoﬁﬂﬂﬁuma$%r°€oﬁﬂ_ S cPﬁrBGEE?sPaFFaﬂ§5

‘not readi % sible t iocess al | grr|v1n ducts Mﬂtﬂ%ﬁ 5|ng a

i nter nedi} te % PFe o P ﬁ&FEssﬁﬁedg 2t HRA L h) SRR F?ose
woundgup W§or r 0 '
whon Tare uniharasesRTbE é‘?%aﬁ%%‘"?%%%w@é B, 28 kSR s ;
wi-th the or esebesgéncamd both! Sun’ Foriaelvng ahiec Gounlt WrE %ﬁ%%&hu and
|nvent|onito provi new and- . 4 - i'nproved nethod -and apparafus b

for .the- s} ormeoffcwﬂiﬁmﬁhl Sdifﬁe’ﬁtly oduﬁaﬁcﬁbachwiq N@hibahithiel ¢tiSer

formation is first wound up to an intermediate ‘coil and then

| (

» .-.n—_-nnu...--

conducted away at the rear of the first formation (cf. British E

- f}o'_ Patent Publication No. 2,112, 758 corresponding to ‘the. copending.

| - g. s. Patent Application Serial No. 06/445 564, filed Novemberi.:'
. 29, 1982).'_Both in forming and inlunwinding_the storage_coil,.iﬁ
a certainJamount.of“tine“is.reqcired.for changing'the direction:i.
of'rotation‘of the intermediate coil'When sﬁitching over froms
15,_'_ Winding~up to unwinding ‘and vice versa. This.is a'reason that,'
-,5.‘for continuously delivered products, it is not readily possible:-
to process all arriVing products with a single intermediata

coil and a single storage eoil such that ‘the con:;ointly

_wound-up formations permit the reformation of a continuous

20 formation when later unwinding the storage coil.

P —

' SUMMARY OF THE INVENTION

- Therefore, wzth the ‘oregoing in mind, it is a
- 25, primary object of the present invention to provxde a new and N
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aforenentloned drambacks -and shortcon1ngs of “the prior art constructlons
Anot her and nore specific object of the present '5 .invention ains at . _
. prOVIdLQg -a new and i nproved iret hod and aﬁparatus for. the- storage' of e
- subst/an taIIy flat products of the previously nmentioned type which pern1t

t he. Kg;i?tlon of a.storage coil fromall of these flat products even mhea‘,
.-they ve continuously with the 10 sinpl est pOSSIb|e means and in which>-
the conj oi nt.ly- .wound-up formations have the-requisite | engt h and - muitual -
*orientation.for-“a correct unwi-nding later. Yet a further -significant object

of the Pr es e Ring v h@‘th%d’“&rﬁ sﬁwéﬂw ﬂarnﬁ:\ﬁea@tdr@ge)‘@ net hod and 15
apparatus for the storage of “substantially flat products of the character:

.. described- V\hlsiibwaezﬁiella.ty llat Prigductd whidedo not ledE/bA t o cal t0_
_reallze hlghly rel’i-abl'e in operation, -notreadily subject to mal function
and - ‘requi r aforementioned dxawbdaks, aﬁm ,shortdimings @fddahe prigd exent

,'these and still further objections of “the invention, ~which will become nDre' '

readily appaﬁﬁmﬁtm¥Qﬂm9n@Bscrlptlon proceeds, the nethod of -the present

Ji'nvention i's. manifested by the features that it conprlses the'" st eps of -
_ separating an.init PRothexs and &P%cﬁ&f‘i‘éﬁﬁ hiestcQforthe prepent

B invention aims at prov1ding a new and 1mproved method and :
._apparatus for the storage of substantially flat products _ ' f\;;.
~ of the preViously mentioned type which permit the IR

r';_formation of .a storage.c011_fromzal1_of these flat
-f_products:even.when'thev“arriveicontinuouslv with.the
io-simplest possible'means and in-which the conjointly
.rwound-up formations have the requ151te length and mutual
orientation for a correct unwinding later.,:' )
| Yet a further Significant object of the present
'3.invention aims at providing a.new and improved method ‘and |
.__ls_apparatus for the storage of substantially flat products _
._-of the character descrihed which are relatively simple in_mll 3
| :concept, extremely economical to. realize, highly reliable :-g{;aa{
in operation, not-readily subject to malfunctionrand_m_ |
- require a minimum of attention..r, L | _

| '_'fp:20. ' Now: in order to implement these and still further-;nx;;;t:~

"".'objections of the invention, which Wlll become more |
readily apparent as the description proceeds, the method
'of the present invention is manifested by the features
fthat it comprises the steps of separating an initial '

25 section and a terminal section



of t hes first subfornatlon from an |nterned|ate sectlon Iy|ng therebetmeen
,mnndlng up only.products of the internedi ate section to forman ..
‘intermedi ate coil anmd adjoining the initia: section before and ‘'t he t qlnm
section after the internedi‘ate section unrolled fromthe 5 inter /Dé)e
coj I “before con10|ntly wi ndi-ng up both the first and the second
_subformations.to form a storage coit. The apparatus of t he -present
invention is manifested by the features that it conpri ses selectlve
" deposi‘ti on.neans far d|V|d|ng the first:subfarmation into an-initial 10

_section, -a terhdhedhrsh shRfermatien fxoman dnhemmediahe deatinmns for
.conductl ng the i Ierr%helfate section: éﬂf} nd fromthe second w ndi ng station, .

and- branch con 1?1%% RorW t %l%‘? ;?ﬁqq"aﬁ stsélf'tl‘ij?? ?t the
: i.nte i‘a

e ol et Sl & LI 4 o Y Uy ?ﬁbe]@zﬁ o q‘jp on
'ngl lerﬁg Y)Mr ndléw:l' ai - selctl%ni and{%%e endﬂm rl% erm naqw{d sec% |t§r¥m§$le%%

fifst, precursis@cEids Qe Ofher tn @ik duita fd rs’?‘écﬁ‘%@ﬁﬁiﬂf&@@f&? tHd! _e_ B

or |nterned|ate section, which .is then-wound.up-to forman internediate -

~coil or woursl pirteameediatte tdwil mﬁmafbﬂjbiﬂﬂﬁtﬂrmﬁxéruﬂdtmcﬁhe or
'-mound package |nned|ately before, .or just ‘after, .the internediate 25
first and the second subformations to form a storage coil.

: . } - ..
-kf’ ) The apparatus of the present invention is manifested
'ifby the features that it comprises selective depOSition

o means for diViding the first subformation into an initial -

jio section, a terminal section and an intermediate section, s

'conveyor means for conducting the 1ntermediate section to

'and from the second Winding station, and branch conveying
“path means for ad301ning the initial section at. the front
'of and the terminal section at the rear of the-i

leintermediate section which is unwound from the

. mandrel of the first winding station. ‘-Qfa“{fc }’:f-H"w

-

o The beginning or initial section and the ‘end or.

'I*terminal section of the first. precurSive subformation are - .r=uw

20 thus first separated from the middle or :l.ntermediate
| section, which is then wound up to form an intermediate
- coil or wound package, and then conducted to the storage
T or main coil or wound package immediately before, or just
after, ‘the intermediate : |

25

K_/ A __:_'intermediate coil before winding up on- the first w:.nding * —
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inter ny

precur
. direct
_ flrst,
operat

- -subf or

segtion unwound from the i nt er nedi ate coi
ner ;. even with continuously arr|V|ng products and with only a single

I |
3

or wound package. In this-
diate coil ‘and onlya singl.e naln Coi
Ifte. time for changing the 5 dlrectlon of. rotati-on of the
diate coil. It is furthermore possible to formthe first,
ﬁlve subf or mati on to ‘be Ioﬁger than t he ot her,
{y .conducted to the storage coi
.presectmoasnnﬁeumdtfnombcheranﬂa;mediatenconlubngwopndOpackage.
{lon upon:the storage coil such that ‘the first, precursive- :
ffat i dn hhds yerRrner, bSVﬁneHd-é‘rh CRAtLiRNANA LY pm:imq)npmdmts and

there.is dvail.able the :

4

i 4 o st 4 5

second subfornatlon _{"
‘and tounite the latter with-the b

“subforratlon whi ch. i's precursive ‘i-n-the arriving product formation suppl ieg
the prdreqiish Oy 2hsiagde dntemmediats,reod emdt PREY! &r iBRAR he'
o e A
B e, S DR A |
oo eon atholeie SRl 08 ol U0 HCLE SO Wntiahoton
drawi ngs vvlwebé lbh@'&hotﬁanhtheardth&i I aeéeﬁdofsuﬂf&mi&awg&imcuy
| } ' conducted to the storage cOil and to unite the latter With the SJ
§" first, precursive subformation before the con:oxnt winding-up ;f
10 é} 'operation upon the storage coil such that the first, precursive
| ;f'fsubformation protrudes at both ends. This double protrusion of
.é'- that subformation which is precursive in the arriv1nq product ‘
E' formation supplies the prerequis;te for the availability of. :
- i Thsufficient time for reverSing the direction of rotation of the T
15 intermediate coil when later unwinding and therefore for the “:
| f reformation of a continuous, uninterrupted imbricated product -
j - tommcton. ol
20 . - T T | -.
éi pf:ﬁ“.fi‘ R The invention w111 be better understood and objects
. other than those set forth above, w111 become apparent when ;i
t'consideration is given to the foliowing detailed description'“?“
. _ 'thereof Such description makes reference ‘to the annexed |
25 ¢

'draWings wherein throughout the various figures of’ the drawings :;-



.thert hs ve been. generally used the same reference characters to ‘denote
¥ -anal ogous conponents and wherei.n:’ Figures 1 through 6

the sane

'§chenat|cally show el evational 5 ‘views of a plant or installatior
the storagle of prlnted products ‘arriving in inbricated product for
the fofjm of. .a storage coil or mound_gﬁckag i'n various stages of

fd}ﬁatlono

~.di vi-si-on
.subfornatl

“for,

Flgure 7 schenatically shoms in elevational view 10 the -
the arriving inbricate roduct. formation into vari-ous

nstaeareséxama)dueexarqpxre Jarszsememmme Jreferences chaFagtens to
- of the. sté age coil or wound package,-

-DETAI-LED DESCRI PTI ON OF THE

' PREFERRED{{EVBGBROIEST $ 11 S3M9) 9F M?W%r%ﬁﬁ‘?@t@nﬁ and (wheredmier st ood

_enpl oyed t:
conprlse t:o

10

20

‘25

15 o

. . -
G IO wd co 88w

4 caFPi VR 28N ebirieaiere pi@:ﬁ'cltb%ﬂdﬂiorbelrﬁ egHe t form .

mﬁndlng stations: or locations. 1 and .
" of a storage coil or wound package in various stages of coil

"f.o_rn_ation_: -

Figure 7 schematically shows in elevational view'

that to sq l.ify the showi ng thereof .only.enough of the structure ‘of the
‘apparatus' or the storage of -substanti-ally 20 = . flat products has been. :
illustratdd therein as is a ope h t L T
readi l'y uriger st and t he undﬂﬁﬁggng pr|rc?%gpseanghéééggﬁkilgfgpﬁb f%vationa .
‘invegtion | G ind legl the LedaRlsS.of NSrinted
appgfatus»Lllustrategem% el n by mefno exanp ‘e and not |Iﬂ1tgﬂ§3% Qgﬁl 25

the division of the arriving imbricated product formation into ﬁ

'various subformations and sections, and - .
| | Figure 8 schematically shows an- unwinding of the
storage coil or wound package., |

- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

 that  to simplify ‘the shoWing thereof only enough of the

structure of the apparatus for the storage of substantially
 enable one skalled in the art to readily understand the

now specifically to Figure l of the draw1ngs, the apparatus
”_illustrated therein by way of example and not limitation and
f'employed to realize the method as hereinberore described Wlll

be seen to comprise two winding stations or locations l and 2

bescribing'noﬁ the draﬁings,-it is to be'understood

 flat products has been illustrated therein as is needed to :'

ti-underlying principals and concepts of this invention. Turning :



'-Hé'--mhich communi cate via a delivery or infeed device 3 -with a‘suppfy'or-

e t rahspoy

o uni"
- Thi

t he M

s JournaP
particu

carry
15

" tension
-nandreh

10:

i

1 by any suitable drzve means not partzcularly 111ustrated in the -
1
\

15

R |

t device 4 which supplies the printed products 5 to bewound up in
cat ed product formation S. (see also Fig. 7). A winding and storage
| ocated in the Wi ndi ng . stati-on.1 whose constr.uction and operatlon_

im of a bearing pedestal. A wi-gdi ng mandrel or core 8 is rotatably
bd in-the-frame -7 and is driven. by any suitabl e dri ve means not =
ar |lwhichucormund.cakel teiali 2 cdeldvesy ore infend Adeniceppl witdl |2 9

nsi it abl-e- conventi onal - means not - part|cularly

jpuch~as ‘a brake uni't: A second winding mandrel” or core 11 is IQcatedu
Wt her  winding station 2° and i's rotatably journaled and can 25 - | * .

ttivel'ly driven ig Wi@:didgecind’nsebrhEé AieV 6 25 'l&chltédd'irz?cth@n 25
«arrow C by suitable conventional drive neans- - e

windlng station 1 whose construction and operation 1s descrlbed
in detail -in the Brltzsh Patent Publxcatlon No. 2, 107, 681.
l This wind;ng and storage unlt 6 comprxses a moblle frame or _f

.'support 7 in the form of a bearing pedestal. A wznding mandrel

rd;rectlon of the arrow A. A supply ‘roll 9 carryzng a wzndlng f
i -strap or band 10, also called a separator band, 1s also
; iijournaled in the frame 7 Thzs wxndxng strap or band 10 rs .

l made of tenszon-res;stant mater;al and is fastened at one of

' "mandrel or core '8 1s rotated,_this wxnd;ng strap or band 10 is

RS .drawn off the supply roll 9 and marntained under tension by

._ 20

1 25

- btem riee = w

“e am
ase  eus » mApevens sove G s

.;.t“brake unit.

"suitable conventzonal means not partrcularly shown._such as a-

a. second windzng mandrel or core 11 is located at

'-the other w1ndzng station 2 and is. rotatably journaled and can

.'dlrectzon of the arrow C by surtable conventlonal drlve means

-

»

1 bed in detail in the British Patent Publication No. 2,107, 681. au'-
ding and -storage unit 6 conprises a nobile.frane or support 7-in

i ..:
) a windjng.-strap or-.band 10; al.sg cal|ed a segarator band, is also :“

| oursePRYYi PR hErﬁﬂﬁﬁﬁr? defriice windfthehst FHPP ieBarkhe oprinkede. of'

resistant na eria and fastened at_.one of end to the mandlngzpl
or REPRUEES" Bngh A i ead Frdliay |

q Strggegy 288dF18 |§&dramn off the supply roll 9 and nalntalned 'f’?{

- ox core 8 1s rotatably Journaled in the frame 7 and is driven_f:l

flts end to the wzndzng mandrel or core 8 When the wznding \J.'

B be selectlvely deren in. the dlrectlon of the arrow B or. in the-””



- 9 - also not particularly showm. The end of a winding strap or band 12
‘made of tension;resistant material is connected with this w nding mandrel
or core 11.: Wen the mnndlng mandrel or core 11 |s rotated, the mn dlng '
strap ar band .12 unwi nds from.a supply. i or 19 T3 or roIIs up .upon A he,
latter. . Not partrcularly shown conventional neans, again for |n:Da
. brake unrt -are present to place the wi nding strap or band 12 under
as it wi'nds up on the- wi ndi-ng mandrel or -core 11. The supply device 4 is
constructed as a transporter 10 14 of conventronally known type, whose

construction s, %g in £33 indihg 23 667
granted May 11, ém@%ﬂ‘f‘{lréﬁsf%lrf %corr'fpﬁr?sééllgsgfrrggpersn 15 arranged :

-sequenti al Iy i not headd aS RMdE o€ %&?yiag-ﬂésﬁaw ratard A i cdrthected
|nd|vrdually 15 rel easabl e and:grasp the printed products 5 at their.

-I'eading. edges. witK Sthi i rEod tned sl | ory cbné Ads. 16l thel Wwiaiding
sequentlally arranged in. nmutual spaced relationship- in the transport or
conveyi ng di r echtamdmseD axparoIrE) lheigrrqumtead,la:he winding stra® or bBEnd
delivery device 3 follow ng the supply device 4 conprises a nmin.conveying
pat h_desi gnat edL 2 wnwinds r @@c@?&rﬁhrmlh@%rﬂf TV UP d&%yﬁhﬁ; pat h
19. A portlon of the printed products.5 delivered fhe su device 4
i's conduct edy i nl%rt%nern%lW%?Wlﬁlﬂm%@%’ﬁr"?ﬂﬁle “g%‘éﬁ "Eﬁ’tﬁv

:if;qqgh.the_nalg CQﬂn 'W&epalbréﬁéeﬁﬁfﬁﬁ a£et£¥3£ent to place the

'-winding strap or band 12 under tension as it winds up on ?
-the winding mandrel or core 11.
The supply device 4 is constructed as a transporter
“10-14 of conventionally known type, whose construction is
'-;Eexplained.in more-detail_in the U.S. Patent_No. 3,955,667,'

;granted May'll, 1976;_'fhe-transporterrid comprises'

: grippers 15 arranged sequentially in the transport or
-conveying direction D and which are individually
'releasable and grasp the printed products 5 at their _
'K«? L. *f_leading edges. First'and second releaSing devices 16 and
| B :_17 are seguentially arranged in mutual spaced‘relationship

Tuin the transport or conveying directions D opening the
igrippers 15. ' :--ﬁ"h“,“""” N | |
'hhéﬁ' ‘The delivery device 3 follow1ng the supply device 4,'7

o comprises a main conveying path designated with the :_
-_ﬂ.reference numeral 18 and a branch conveying path 19. A.'
ﬁ[fportion of the printed products 5 delivered by the supply o

.device 4 is conducted in a manner which w111 be described

257
'either_to.the first

.in more detail below through the main conveying path 18 '



. -10-" wi ndi ng station 1 or to the second wi. ndi ng statidh 2. Another'portion Fe
- of - th_-prrnted products. 5 supplred by the transporter 14 is conducted in a
nman akso to be described in nore -detajl. eIOM/through the branch = . ..

con path 19 which l-eads into the main conveying path 5 18. A first
bel t eyor 20 is arranged in the mai N conveyi ng path 18 -and is situate:
beneat'h /t he transporter 14. Further bel t .conveyors 21, 22 and 23 follom/-"
this ¥rst belt conveyor 20. - An essentially vertically 10 extending

_.conveyrng path or ‘run 24a is arranged subsequent to the belt conveyor 23 .
cand is | argelmnaitngwe:tdnd.dwu ot U 1thed peaind) wisldimpmiaptdion 24 and 25°
havi ng between them a gap defining the " conveyin path or run 24a. 'A nct-
~ particularl yisiuhhe:smdxﬂimr aflirthe tpriith tfesd Ipoesiudtas & l=aipplired: dow eohoe S 24
- and 25 for di'viding the main con ing path ,18 into tw laterally

~ extending. comna}tsnyqtaamsltnemmﬁwwﬁém %W al=p itp He anged in. the

Vylaterally extenduﬂg*conveyrng path 27. 20. A further belt conveyor 30 -
“construct ed ed dd Jorg dekaid rhq:@"artrw s‘iﬁ?sé?ﬁ?é”rﬁh to the belt".

| he bel 30 | e d bel t
FOAMRAE %ﬁd&%@ﬁ%?ﬂf&%%‘@% % e%ﬁ%ﬁ%%s%éq} reté

B the pI ane 5of td'ue dravm ng.

A first belt conveyor 20 is arranged in the main .'k;i
yconveying path 18 and is s1tuated beneath the transporter | .
14, Further belt conveyors 21, 22 and 23 follow this
_first belt_conveyor_zog' An essentially.vertically
| 10 extending conveyingfpath or run-24a'is'arranged subsequent=;r_:;_h
| eto the belt conveyor 23 and is largely defined by two ..
mutually opposing belt. conveyors 24 and 25 having between
' them a gap defining the. conveying path or run - 24a. A not
rParticularly shown sw;tch or turnout 26 follows these belt 'f.':
15.conveyors 24 and 25 for dividing the main conveying path -
18 into- two 1atera11y extending conveying paths 27 and :guaféﬁufw'
ht28._ A belt conveyor 29 .is arranged in.the laterally .Li::a.i;;
-q'extending conveying path 27._* : ' ' |

- 20 ~“ A further belt conveyor 30 constructed as a balance
'-;_or rocker arm is arranged subsequent to the belt conveyor
' 29. the belt conveyor 30 is_journaled-atuits end_nearest
'?_the_belt:conveyor'zé.to,pivot;aboutianfaxis-extending |
__.substantially_perpendicular to.the'planefof the draﬁing;”
~25__i_3h:- . : _ o . :
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.25 < 11"- A further" bel t conveyor 31 constructed as. a bal ance or rocker
-armis arranged, beneath t he wi ndi ng mandrel or core 8 to. ~extend thereto

. The bel t. gonveyor 31 ts alsojournaled at .its end 3la to pivot ab
axi s exterdlng substantially 5 ~ perpendicular to the plane off‘t )
drawi ng.’ '?\belt conveyor 32 constructed as a bal ance or rocker a '

arranged - ubsequent to the switch or t&rnout 26 in the other conveying path

28; ThIS belt conveyor 32:is -also 10
switch or:turnout 26 to p|v

per pendi c}l ar to the- * %:é:t&eu SAPYX ik QRRSHFUGE eéﬁrﬂ%y%rb%%ance
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thereto. ﬂhls
an. axi s’.exten

20 - Anofher jlegl tex@nstaon;&ggm@rasaaeda&p W%EtéﬁEllpfl suseem&%ﬁ?

‘with the Helt conveyor 31.lea

Journaled at. its end nearest the:
axi s extendjng substanti

d .
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ng to the w nding mandr el core 8

furt'Ber. b:ll t perpendicifiars ty reh gldmnast ttﬁétEafavifﬁg.bel t conveyor. 20 and
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arranged beneath the fxrst belt conveyor 20 and is assoc;ated

t ed 25 © mnth the branch conveylng path 19.-

A belt conveycr 32'constructeduasda:balance'Or

'rocker arm is arranged subsequent to the switch or turnout 26

S in the other conveyLng path 28. This belt conveyor 32 zs also

Journaled at xts end nearest the switch or turnout 26 to pivot -

about an . ax;s extending substant;ally perpend;cular to the -

'plane of the draw;ng.;t

'_ A further belt conveyor 33 constructed as a balance

© and beneath the wznding mandrel or core 11 to extend thereto.

This belt conveyor 33:-is Journaled at 1ts end 33a to pzvot

"about an axis extending substantially perpendxcular to the :
fplane of the drawing. ' .

Another belt conveyor 34 is arranged to connect the

'“belt conveyor 33 w1th the belt conveyor 31 leadxng to the

'-w;ndzng mandrel or core 8. A st111 further belt conveyor 35 is

-#wzth the branch conveyzng path 19

or rocker arm is arranged subsequent to the belt conveyor 32 .;'



© 012 - Abelt conveyor 36 constructed as a bal ance or rocker armi-s
arranged subsequent to the belt conveyor.  35. This belt conveyor 36.is

“journgtgihat its end 36a to pi vot about an axis extending substantially .
perp¢ndidul ar to the plane of.the dramnng 5 .° The two belt conveyors

35 .a 3p are selectively drrvable in the direction of the arrow F or in

t he tion of the arrow F' . = A belt aoqmeyor ‘37 .is arranged beneath

~ these Two. belt conveyors 35 and 36 and has - a'' transport direction G -~ A"
belt ‘conveyor . 38.is arranged to 10 connect the belt conveyor 37 with the’
bel t -conveyor 23 of- the main conveyi ng path 18. - The belt conveyor 37 is
arranged subsequent to.an outlet or exit 39¢c of a turning or |nvert|ng and
~reversing device 39 on the side opposite the belt conveyor 38. The 15 belft
~ conveyor 36 can bd he¢jldi ieetveydrhd6. s tauched: )aSBQab@ﬂ.atﬂm @duct
‘turning device: -39. . The turning device 39 conprises-a turn.or
‘deflecting gm%%ﬂr%d%%ﬂ%qg(ﬁ%%ﬁ‘iﬁﬁtn tondhe belt qenyedafe- arrow

Hoobout | s > 108 CHANI g st k1) 'm@&eﬁa’mugmt%m'
belt-4lin C%““«%’Lt 'a%%"i‘:t w Wis e‘}l: z{d’i’}ago sutitahtiadt yapeez“pdeneasfcular '
' to the plane of the drawing. yﬁg_ _ _ |
_ da The . two belt conveyors 35 and 36 are selectively _C:i g\;i”
b drivable in the direction of the ‘arrow F or in the : ;
:_ direction of the arrow F' : A belt conveyor 37 is arranged
ubeneath these two belt conveyors 35 and 36 and has a
'transport direction G. A belt conveyor 38 is arranged to
| 10 connect the belt conveyor 37 Wlth the belt conveyor 23 of
| ._the main conveying path 18.__ .j- o
; The belt conveyor 37 is arranged subsequent to an -
l'outlet or exit 39c¢ of a turning or inverting and reversing
:-device 39. on the - side OppOSlte the belt conveyor 38. The
'lslbelt conveyor 36 can be ad:ozned to ‘the inlet or entry 39%a EJQf*
" of the product turning device 39.:~a-bh=**"*f”'ﬁ:;;“' |
' The turning device 39 comprises -a turn or deflecting :ji
guide roll 30 which.is rotatable in ‘the . direction of the "i}?:
arrow H about its axis 40a extending substantially L
'26 perpendicular to the plane of the drawing. This turn _
N guide roll 40 is driven by at least one drive belt 41 in
| conventional manner. One run or leg 42' of an endless |
-support belt 42 runs along a’ portion of the periphery or..
1 circumference of the turn ) . '

25



suppori be1t 42 runs along a portion of the perlphery or circunferenece of
the turn 25 - 13- guide roll 40 and is QUIded over guide rollers /. - and
~Is driven in C|rculat|on in the direction ofy4he arrow |.in convghtihgnal
. ranner. . A convéying gap 39b is. formed between the turn guide roll |
- the. drlve belt 41 and' the preV|oust ment i oned. run or leg 42, of
support belt 42. As already nentloned and as can be seen in the | ower part
_of F|gure 7, the'transporter 14 delivers the printed products 5 to be wound -
in an |nbr|cated product formation S in which each printed product 5-
. overlaps the: prgu&ubrrbiﬂ iﬂIiﬁ@di@r@dﬂdéd5ovéh|guhmansolletstmm'I&mmlng -
-edges 5a, which are usually the fol ded--edges of the printed products 5, lie
“upward in the agfivemginndircalatiénrimtthe &iredtieniof thejarm@weagbp 50
are overlapped by the follow ng printed products 5. 15 - The sides of .the’
printed productsoBvelitional cmamner. si Heconveyirg i gap gap | 3% clis fEprmed on. S '

delivered. by the transporter 14-are_designated wi'th the ef erepce . char eterj
5c. The upper. betveen theuturny gnkdenrehl tﬁ@'3€¢i%@?eﬂr{ﬁ%r?%gYeﬁf 3 '

formation S r-e '
. 'Of the del i vefeﬁh Lg?gg glgaig men%iggledyrugooge VES4£O Ck athéysupgog VI si OI’] .

5 -belt 42

As already mentioned and as can be seen in the lower'
part of Figure 7, the transporter 14 delivers the printed
"products 5 to be wound in an imbricated product formation .
'es in which each printed product 5 overlaps the preceding
_lQ printed product 5. This means that the leading edges Sa,
'which are usually the folded edges of the printed products

5, lie upward ‘in the arriVing imbricated formation S, -
”while the trailing edges 5b are overlapped by the' o
following printed products 5. _
15 . The sides of the printed products 5 which are upper :
”\_; p_p'dli_ ISides in the imbricated formation S delivered by the e
o L .transporter 14 are designated with the reference characterl .xz
:Sc.‘ The upper part of Figure 7, in which the delivered o
--imbricated formation s is represented schematically, _1{{;w;;{_l
serves to clarify the diviSion of the delivered imbricated '
' product formation S in a manner to be described below. As._.
r”will be seen from this illustration, “the 1mbricated | |
.fproduct formation s is divided into a first, precursive or
-leading subformation 45, or l45,_and a subsequent second

25 subformation 46.-



inter

product fornatron Sin a nanner to be described below. As. will be seen

fromith il lustration, the inbricated product formation S is divided into
a fifrs precursrve or Ieadrng subformation 45, or 145, and a subsequent
seco dﬁé }subf or mati on 46. - 14 - The_fjfzst subformation 45 is further-
diviged into -an initial sectron 45a (represented in dotted line), an.

at'e ‘secti an 45b (represented I n chai n- dotted I'ine) and a terntnaP';z;-
secti.on 45c (agarn represented in dotted line). “Each of these.
'subformations and sections 5 45a, 45b, 45c and 46 conprises a nore of Iess
" | ar ge .nupber of prrnted products 5 overlapprng one -anot her in inbricated

formation.. "The firmie sEd¥<t r@ibforidtion | 450k furthéhecdbeided into an .
-subformation 46. The initial and terninal: sections 45a and.45c of. the

first subfor n:ianitia.uEseamdm tSms(nbpnésqntséd)rizerddttasdtlmeh.t eamedi ate . |
section 45b thereof. = The:procedure of winding:up the arriving or delivered

pri nt ed produsmtermsdistctsso@¢9n04$bo(remxsﬁﬁq#eﬁurn ghaiemdotked be
explained in nore detail -in the follown - Initially, the belt

~ conveyor 36 ikine)apd e t#msahpwrtmrﬁsn(#ﬁﬁremwwﬁt%rira i ne
DI oty reokthd i 14 he i ol din b et
5' 45a, 45b, 45c and 46 comprises a more or less large number
of printed products 5 overlapping one another in
j_imbricated formation. The first subformation 45 is longer |
”ythan the second subformation 46.. The initial and terminal L
- sections 45a and 45c of the first subformation 45 are
'-lofconsiderably shorter than the intermediate section 45b
'bythereof. The procedure of w1nding up the arriVing or.
delivered printed products 5 to a storage coil or wound
*product package will be explained in more detail in the
-_following.&

15.; ": Initially, the belt. conveyor 36 is situated in its e

upper position represented in solid line and is driven in -
;the direction of the arrow F'; just as is the subsequent '_ﬁe;'
'helt conveyor 35. The first releasing device 16 is active
"land affects an- opening of those grippers 15 which deliver
-éo'or deposit the printed products 5 of the initial section _
:".45a;f The intial section 45a is therefore deposited upon.
the belt conveyor 36 and conducted to the belt conveyor '

o 35. 'l'he belt conveyors 35 and 36 are halted when the

: _intial section 45a has been deposzted.
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and af fects an opening of those gﬁippers 15 whi ch deliver 20.or deposit the o

printed products 5 of .the initial sectlon 45a. . The intial section 45a |s
“therefore dep05|ted upon. the belt conveyor. 36 and conducted to the .@

' conveyor 35.. The belt conveyors 35 and 36 hal ted when the inti I*>
secti on 45a has been deposi:ted. 25 - As sogﬁﬁas the last “printed p
of>the initial. section 45a has- ‘been’ deposi ted, the. flrst rel easi ng .devi ce
16.is r ender ed inactive and the subsequent grippers 15 now delivering the-
~printed products 5-of .the intermediate section 45b run ‘past -the first, now
.inactive, releasing 5 device 16 witheut being opened and continue onmard to-
the active second re'ﬁ%&& ik Yast Praidd pRbIUAI S IoF The ffikial -
“internedi ate section 45b rel eased due.to the opening of the grippers.15 by
“this second relgasiitch dBd Gfasl bewrt deposited) e Sisthddleamimy devdite!
-the..mai.n” 10. conveyi ng path 18 and are conveyed over this main conveying
path 18 in:the 18 rixctreniered Nnartiove Eand) the snbisestuenty grippees IS qove 1
- shows this 'st.age of .the winding process.. The printed -products 5 have the -
sane -posi ti on -clekkveming i the wrinted msr%tqﬁﬁ)@ s %m@%r the
‘mai n conveying path 18 to the switch orséurnout 26 as i the-aTr|V|n

del i vered- |nbr|§§E¥i9%w%ﬁhuﬁu4c9¢ﬁﬁ|¥ﬂF qﬁﬂlﬁﬂa Yﬁﬂ(ﬁ?*ﬁa

'orlentat|on gf device 16 without being opened and continue onward to the

d&J_”' o Afw:ﬁactive second releasing device 17.:-The printed-products_ﬁj'
L | -of the. intermediate section 45b released due to the' -
7-;“opening of the grippers 15 by’ this second releasing device
- 17 are deposited upon- the belt conveyor 20 of the main B
10.conveying path 18 and are conveyed over this main r.
'conveying path 18 in the direction of the arrow E to thef
':switch turnout 26. Figure 1 shows this stage of the '
- winding process.- fhe printed products 5 have the same |
'position or- orientation within the section 45b conducted=‘.

15 over the main conveying path 18 to- the switch or turnout' _ '.

'jformation S.: The mutual position or orientation of the |
”: printed products 5 in the’ intial section 45a deposited :
_ “upon the belt conveyor 35 is shown in Figure la. -
-;20 ‘;__ The switch or turnout 26 is thrown such that the
| '}intermediate section 45b is routed to the lateral
._conveying path 28, i e. is conducted via the belt
."conveyors 32 ‘and 33 to the second winding mandrel or core
11. The latter is driven ‘in- the direction of the arrow B
: 25so that the intermediate section 45b is wound up upon the

winding mandrel or core 11 congointly

26 as in’ the arriving or delivered imhricated product lamm;sgﬁ;ﬁ



printed products 5 in-the intial section 45a deposited upon.the belt
conveyor 35-is shown in Figure la. .20 The switch or turnout 26 is-
~ throwm.such that the. internediate sectlon 45b is routed to the lateral

co g path 28, i.e. i's conducted vi g bel't. -conveyor s 32 and 33 to
- th ééb nd wi nding mandrel or core- 11. Thé‘ atter i.s driven in the - - .&;.'

B ctfon of the-arrow B.25 so that the internediate sectlon 45b i s :wound

up upon the winding mandrel or core 11 con10|ntly o - 16 - with the - ..
wi ndi ng strap or band 12 to.forman internediate coil or wound package 47"
(cf. Fig.” 2)."- "As .shown in Flgure 2a, the printed products 5 have, due to.
the turning, o4 e Wettes iwithding tderapier BEidtER seriform 40D, intekiddrany
mut ual positicon or orientation within this section 45b 5 than they did"

W t'hi n the. detdilercar] wound cpackhgne odllictef orFiegd @) S. Ad rshdven piodiigure y
'fornatlon approachi ng the wi nding mandrel or .core 11, and the internediate .
~coil .or V\ouncﬂq)admﬁg@nﬂmﬁ@ rpreducts eilpimeaeaﬁﬂe fo 2] rkhel tneniRg & now lies -
“upon the follow ng printed:product 5.-: The 10 | eadi ng edges, 5a are still '

f or ned- by thera¥axEs cﬂfc the grtermediake SLUHRN i' it dHELeFeRYing. or

del i vered |nbr|cat d oduct- formagi-on S, but these | eadi n e 5a are
now.si t uat ed T R VFL ?%@é%tﬂtm& s Be %"]’eo‘g

| forming ugpertﬁaﬁk¥he§]diEEWithin the delivered imbricated product

- formation S. . In the product formation approaching the o F—) '
: ,winding mandrel or core ll, and the intermediate coil or : .
':wound package 47 forming thereupon, each printed product S ;_i'n
now 1ies upon the following printed product 5. The
:10'1eading edges 5a are still formed by the same - product _
edges (the folded edges) as in the. arriving or. delivered .
-imbricated product formation S, ‘but these leading edges 5a i
are now situated upon the underside of the product |
'._formation._ The sides 5¢c forming upper sides in the_ _
_Is'arriving imbricated product formation S are. also Situated o

N

on the. -underside of. the.product formation. -so;gﬁ. e S e
While ‘the intermediate section 45b is wound up to an. .irﬁée
c;-intermediate coil or"wound package 47 in the manner |
described, ‘the initial section 45a situated upon the belt
" 20 conveyor 35 is conducted, after pivoting the balance or-”'
' 'rocker arm 36 into the position shown in dotted line, in
l'the direction of the arrow F toward the inlet 39a of the
:product turning deVice 39, After passing through the_
_product turning device 39, ‘the initial section 45a arrives i

-s_zs_at the belt conveyor 37 where it temporarily remains in a- -

 waiting position or state,'as



15 arrlvpng i mbri cated product-formation S are also situated on the ===

underS|de of = the product formation. Wile the |nterned|ate secti
_e«Wouhd u %to an .i ntermedi ate coil or wound package 47 in the manne

.descrlbe the initial section 45a situated upon-the belt 20 conveior _
condugted, after. plvotlng t he bal ance or rocker arm36 into the p05|t|on -
shomn |n.dotted line, in -the dlrectr1i71ﬁ the arrow F tomard th inlet 39a;

i‘,?LrL?ﬁg“%ESP%%n%é&”{sﬁéqd%ﬂ hoien f”e R T
_?7c2ﬂe[)§‘|;2e§3"ﬁﬂé?é%#§ 58H0eer 37, i kﬁ%n%?- R SRyl %*%{
Chowe) Vel GEESSSROR" G BEEHELE15n' ARl LT PIBLIEON DredpariiErA 0

el t conveyor :

37, eachtprlabﬁdeys.ﬁéumﬁﬁ;dd ¢i 6% whe" Hl: EaRAsdW mtnbaéhpwiufee& b
_-but t.he-jffeadi ng edge 5b i's now forned by that edge which was the trailing '

edgg i-n fhe. producngS|@wmxxnxxbsnupbmttﬁorpwéceuﬁng §bihtednproduthe5&hﬁrs=

Sc.of. ‘thg printed products 5 which were the upper sides in the arriving- i

| nbri cat ed ptheud.teaﬂa.nmtedse $H 0is noow| ﬁompdnbyhchartdcdsqjahich heas the

'fornatloﬂ As can further be seen fromFigure: 2, the forward
_ __4 'trailing edge in the arrivinq ricated product formation s. N
S i
-L;' el Furthermore, the sides 5¢ of the printed products S which were_zi

“the upper sides in the arriving imbricated product formation s

.:”ios-fz ~fnow lie upon the underside of the formation.

hs can further be seen from'Figure 2, the forward .

e cem us . -
AT - BB o e o .

i-or first releasing device 16 is made active again as soon as -
fthose grippers 15 which delivered the 1ast printed product S of-_p
15j _fh_ the intermediate section 45b have ‘passed this first releasxng

” ,device 16. Thus the subsequent printed products 5 which belong{
to the terminal section 45c are deposzted upon the belt
-:_conveyor 36 Just as the printed products s of the initial
':section 45a before them and are transported to the belt ;

, 20" Qconveyor 35 upon which the terminal section 45c assumes a_

. waiting posztion or state, as can be. ‘seen in Figure 3. ) - *?_

. - .. . .
o Gm mmas B06. @rte wEBd - wlee ¢ Par <t B 4 B 4 eis om

When the rear end of the intermediate section 45b

eompe sou = o & 20

ipasses the location at which . the branch conveying path 19
és B 3_enters into the main conveying path 18, the initial section 4Sa:

-_is conducted by the helt conveyors 37 qnd 38 to the belt _




or fXLS{ relea5|ng device 16 is made acti ve agaln as 'soon as those grlppers_

h\-delivered the last printed product 5 of 15 "~ the 1nterned|ate
/A5b- have passed this first releasing device 16. - Thus the’ :
gnt  printed products 5 whicch bel org 180t he ternlnal section 45c are-

~_depositied upon the belt conveyor 36 just as the.printed products 5 of thew.{.f

ini-tial section 45a before themand are transported to the belt 20

- conveyor 35 upon which the: terninal section 45c assunmes-a wai ting p05|t|oh )

or state, as can be seén in. Flgure 3. ‘Wen the rear end of the intermediate

Soeri e Cibwmion 4 apd dhserths ke Sy SR8 P “é? -

R e S 8 o o R

follows-the inernned rhnéi&s A tiP e ENG n.aé&aa% at -a

certai-n di'starce or spaC| ng. élj'he gap- JIoa'let\/\/evté}@'hﬂtya nt ernedi at.e secti-on 45b .~

- and the ml“«’ﬂdiﬁ?ﬁdéﬂbﬂ%}dﬁﬂiﬁ' me‘ﬁe Pidtwier e Siriedifeaiuperal 48 -

--in Figure 3. As soon as the rear” end of I ntermedi ate section 45b has

passed the' swigedtidn 458 Qid Hhe 16l 1M X Gedtiion WSW s Hedigridtcéavwith t he. _'

- - lateral conveylng path 27 with the result that the prlnted products 5 of

~ the initi als 10clsee e furetice emmersmlm ahtxiguue vdndi ng ‘mandrel core 8
| As soon’ as the rear end of the intermediate section
45b- has passed the sw1tch or turnout 26, the sw1tch or .
_turnout 26 is thrown to the lateral conveying path 27 with
.the result that the printed products-s of the initial ) |
.10 section. 45a are conducted to the winding mandrel or core 8

| in the w1nding station 1 (cf. Fig. 4). .
" As w111 also be seen ‘from Figure 4, the first -
'releasing deV1ce 16 is again rendered inactive as.soon as

"'rall printed products 5 of the ‘terminal section 45c have

.15 been released from the arriving imbricated product ' _ .

formation-s. ' The' subsequent printed products which beiong"

'to the second subformation 46 are now depos;ted upon the Germoont

hbelt conveyor 20 of the main conveying path 18 just as

’ were~the printed products 5 of the intermediate section s
20'45b of the first subformation 45 and are conveyed via the

_ belt conveyor 20 toward the sthch or turnout 26 and are

'conveyed.by;the latter to ‘the wrnding_mandrel-or core ‘8.
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|n the mnndlng station 1 (cf. Flg 4) As wi |l al so be seen fron1F|gure 4,
~the firstreleasing device 16 is again rendered inactive as soon.as gk
printed pnoducts 5 of -the terninal section 450 have .15 been relea
“the-arrivitng inbricated product formation S..".The-subsequent prin ed
- prioducts: Jhlch bel ong. to.the second subfornatlon 46 -are now depo! ite
zthé’belt onveyor. 20 of thé main- ‘conveyi¥®y path 18 just as were the printed
- product s : of the - |nterned|ate section 20.45b of the first subformation 45

and are Cﬂnveyed via the heidcEPNyEYRAS2R1enaydbean mattiched, tthéloilﬁl@ﬁal |

and are c nveyed by the latter to the Wi ndi ng- mandrel” or core. 8.

Since, astihas selctdaady 4£ndoest m@wd:niﬂrermpﬁailysemdjm 46heddmemd1ate
'unlnterruﬂtedy adjoin the internedi ate secti.on-45b but passes. through the

- vertical” QonvgpQQ}qnu4ﬁhwbutnpasaeefthhougm mheowm@pnq;#xndnvgyzng path or o

spaci ng o# di-stance therefrom the forward end 46" of the second -

~ subf or mat jjon FEHX4S QL Ehe FaER epaveutag Batht h& atndt sapcxgscproﬁlusence : _'

R e L R VR bl b
o _Zt'?t 'n%S'(slﬂZe‘?% e (BLpzCgRACYSRd R h‘&“?rﬁ%‘“ﬁéﬁ%‘épﬁt 48R 3 the

section 4% d'zga.r b x*]'ﬁ &g eﬁtifro?%ﬁé“ﬂr&ﬁ&ﬁ“&gn{r@?ﬁ&r Bh@ﬂ 19, r%‘é”c%n“@:e 3

device 398 is
'}  seen from Figure 4. While the . second subformation 46 is

101._,?ff'18 the term;nal sectzon 45¢” moves along the branch conveyzng

s -, . While the 1n1t1al sectzon 45a now runs toward the

- windzng mandrel or core - -8 vza the lateral -onveylng path 27

E fwound-éackage 47 can now he’braked'and drivenrin the opbosite
;' _sense.*i.e. in the'directiOn'of:the'arroﬁ C. Simultaneously,
.'ﬂf20 * " the direction of rotatzon of the supply roll ‘13 and the

.;jtrtransport d;rectzon of ‘the’ belt conveyor 33 are. reversed The :

._g'prlnted products of the lntermedlate sectlon 45b are now
'-unwound from the 1ntermed1ate coil or wound package 47 and

hrought to- the belt conveyor 31 v1a the belt conveyors 33 and
- 334. o ' '

f“path 19 just as ‘the 1n1tial sect;on 45a dia earlier and, after'

“conducted to the windxng stat;on 1 via: the marn conveyzng path

passzng through the turning or reverszng device 39, is brought g

B ;nto a waztang pos;tzon upon the belt conveyor 37 (cf Fig. 4)._

'-‘the winding mandrel or core_ll wzth the intermediate coil_or '



) a maltlng p05|t|on upon t he belt conveyor .37 (cf. Fig. 4). 15 _
Why | he. initial section 45a now-runs toward the wi ndi ng mandrel or core

8 | he I ateral conveying path 27, the mnndlng mandrel :or gore’ 1l - with: ..
t h& W pitier neédi ate coil or wound package 47-can now be braked and drivenin

t he Opppsite sense, i.e: in the direction of the arrow-C Slnultaneously

20 . i} the'direction of rotation of ~BRe supply roll' 13 and the transport

dlrectn)n of . the belt-conveyor 33 are reversed..- The printed products-of -

the i ntier nedi ate. sectloﬁh$5wmwm@diaﬂtRﬂRﬁﬁﬁFf#%n$?h§r¢h%%¢nﬁﬂth§h§§uthﬁ

~ wound package 47 and. -brought, to thedPeJt conv or 31 via the belt -

. -conveydfs 3gn§ggme§5ate se;;;on 43b, 1nﬁua ?&ﬁ p?%%%%%nléséoﬁ%FﬁFﬂﬁd

~ ‘such tHat the ' erne tion 45 ans_the | section _45a
Al'roady] apBPRECAPRYTENER ARG R B 0% f 1 °H‘Etb?Fﬁﬁ’r't‘8ﬁ18{‘

- the Jutt | SPiPeblt siRceil Wi EONENES pelfe BWinidvardla0 gk aE.
1 or e 2t gnsgciyioR il choldie Sovc o WMo BBLLORART @3RI 0Tad NEndosaNd

" subf ornmt.i on as can. be seen 1 n Figure The 1 nitial
section 45asd€€rbb§1tﬂdﬂ3é@théoiﬁidiﬁﬁdﬁitéC%é@%i@ﬂ54§§ FE b Eiest 5"5
~wound up on 1 - the wi nding mandrel -‘or core 8 conjointly with-the - -
_fmnndlngistrsthﬁorha&do&Odﬁ)éndrbfithensg#oudnsubtormntibmatkag&keéQplacey
§ exptalngd in nore ‘detail in the previously nentioned British - e
: .+ as can be seen 'in Figure 5. . ‘The inztxal .section 4Sa and the -g)_

two superposed product formations 46 and 45b are wound up on _
.lo"_ﬁt'jthe w:nding mandrel or core 8 con;ointly with the winding strap '
_.or band 10 to form a storage coil or wound package 49, as is

explaaned in more detail in the prevzously mentzoned Brztish ;'

Patent Puhlicatron Wo. 2,111, 028.

15i1._;_._ - ifi- aAs shcwn in the Figures 4a and Sa, the prznted

| _ 'products, seen in the corresponding transport direction’ E"or,a'

-.respectavely, K, have the ‘same mutual posat;on or orzentatzon-;':
dwathzn both of the product formatzons 45a and 45b approachzng

: p:the w;nd;ng mandrel or core 8._ Each prznted product 5 overl;es'

'tnthe preceding printed product 5 such that its lead;ng edge 5b

.f_is closer to the winding mandrel or core 8, respectrvely to the'"

__;storage coil or wound package 49 formrng thereupon. These'

leadzng edges 5b are formed by the edges whrch were trarllng |

SR BAP M40 A8 NGRS 3

. 'edges in the arr1v1ng or delrvered lmbrrcated product formatron

I
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- approachlng the wi nding mandr el “‘or -core 8.

Pat ent..Pubtii cati on" No. 2,111,028. 15 S ~ As shown in the.

" Figures 4a and 5a, the-printed products, seen in the correspondi ng

Iransport . dlrectlon E' or, respectively. K, have the sane nutual pdsitioen

“or ‘orientation- w thin- both of . the product _ fg;nations 45a and 45b [ =
ach printed praduct

20~ - the -preceding printed product 5 such that its |eading. edge 50 is -

¢l oser to t-he windi'ng mandrel or core’8, respectively to the storage coi

or wound package 49 formng thereupon. These |eading edges 5b.are formned
by the edges which were trailing edges in.the arriving or delivered . :
‘inmbricated product . forhatpnmnﬁéd produtts 5 ifAlthdhsepondt sdbpoeraeion546n:
t he.second subformation 46 have.the sane position or orientation as they = -
"did in'the arrihawg thedsainecpeditibni ozt ovignbationfasnbhepndsd és the be 3
seen in Flgure 5b. _Therefore, the |eading edges 5a of the.printed = -
products 5. in. tB§r§8é83d05uﬂﬁéiﬁ3FP§nimbraﬁétagsﬁr€¢8§§rf?ﬁmﬂhéoﬂnﬁdlﬁg

~.mandrel or. core 8, ecti to the storage .coi
The terni nal: se€@Rq e4 6e§|¥ ¥éaurﬁ PRe mgﬁg

bel 3 sh d
Somuer ot Lo 105 BB BREBsh I HR R shel 3549165, b8R8 BERERS 1Pﬁnge|t
conveyors 375and:38a1 obETokhE B6AET wihAihy HaRBERLOBr core 8,

'g;3 - J'."_ respectively to the storage coil or wound package 49.

ackage 49,

S The terminal section 45c situated in the waiting
position or state ‘upon the belt conveyor 37 is pushed
_ _'forward in the direction of the arrow D and’ conducted to
'_¥° the main conveying path 19 at the proper time by the belt
pp_conveyors 37 and 38. Here the head ‘or starting portion
r45c' of the terminal section 45c impinges upon the tail or
trailing portion 46' of the. second subformation 46, so
_ that an overlapping of the head 45c' and the tail 46“ of .
'_15'hoth formations 45c and- 46 occurs, as can be seen in
t Figure.S, _The.terminal section.45cvis~condncted Vld_the_-«
_laterai_conveyingfpath-27-toward'thezstorage'coil or wound
.package'49;u At the Junction pont 30' of :both conveyors 30
.:j and 31, ‘the terminal section 45c, in which the printed '-L
'p20 products,S-have ‘the same-posztion,or_orientation.as within_'
the initial*seCtion:45a:and the intermediate section 45b
(gg.:Figu;e;¥34a-and.Sa),inonnintimately'joins'the
intermediate_section_4§h.f rhe:terninalisectionldsc is now
._,élso wound upﬂon:the storagegcoil or wound package.49..
25 o : . . _
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450““of the terminal section 45c inpinges upon the tail . or trailing portion-
46" of the second subformation 46, so that an overlapping -of the head 45c’

and t]| \.:all 46" . of “15 both formations 45c and 46 occurs,- as can be ‘seen. in
. Figur [_.‘ ‘The ternminal section 45c i's conducted via the lateral - conveylng

path 2¢toward t he storage coil or mound‘ﬁgbﬁage 49. At ‘the junction ponH‘

30' of both. conveyors 30 and 31, the terminal . 'section 45c, in which t he

printed 20 products 5 have the same positi-on or orientationas within the
initial section 45aand the internedi ate section 45b (cf., Figures 34a and-
5a), now. intimately joins the intermediateée section 45b . The term nal’

527 1ON 557 1R oni ot W Gidls S 10 6 ettt g dgRR 1
arviving. or gy ivHy %lifz@lfﬂgc%:e%élf%iféd ] a%dsﬂz@ddaﬁ o irond

_ subf or mati on 46 are agai n conducted ei'ther to the branch conveying path 19

or to the maig fFuIlwMindg 4w sekdbrid SUBE oMo 4PV iades layades Wordubted N >
/such Figures 5 and 6, the next subformation is designated -with the :

reference nureitdlerl4® ahé tHrarich tdoriveyichg ipakhmdd® aire toettheommirther eof | are .
desi-gnat ed with the reference characters 145a:and  145b.. Conveying the
term nal secteanverdad path I8 dmrkhe manner previously described. In |
| 5"such Figures 5 and 6, the next subformation is designated | B
" with the reference numeral 145 and the initial and - "f];'fgi-
.r'intermediate sections thereof are designated with-the | “
_reference characters 145a and 145b.' _ ._
cOnveying the terminal section 45¢c from the branch
: lu'conveying path 19 to the main conveying path 18 such that
- an overlapping between this terminal section 45¢ and the
second subformation 46 occurs makes it possible to form a h
e gap 50" (cf..Fig._G) between the terminal section 45¢ and
the intermediate section 145b of the subsequent _
is;subformation 145. This permits an unrestricted throwzng o
'"-ﬁof the switch or turnout-26, so that this section 145b can ht.ﬁ?'
again be conducted to-the appropriate winding station 2.
':fBetweeen ‘the time when the intermediate section 45b is -
’ completely wound off the w1nding mandrel or core 11 and
.:20 the time when the intermediate section 145b of the R
subsequent subformation 145 reaches the switch or turnout '
5'26 and is conducted to “the lateral transport path 27,
-t there is now enough time available to again set the
s.winding mandrel or core 11 in rotation in the direction of.d

'! 25 Winding-up, i.e. in_the_direction of_the arrow B.’



_ 10 con\}eyl :hg path 19 to the mai n conveyi ng path 18 such that an overl appi- ng
betvveen thiss termnal section 45c¢ and the second subformation 46 OCCULS-.

. makes it dOSSIbIe te forma- gap 50 (cf. Fi g.'6) between the terninal
45¢c and- t e inteér medi at e section 145b of the subsequent 15 subformati
145.. Thi § pernits. an unrestricted throvm ng of ‘the switch or turnou
S0t hat t|"‘| s section 145b can agai n' be condggted to the appropr| ate W nd| ng
station-.2jj Betweeen the time when the i-nternediate section 45b is

“conpl-etel y wound of f the wingiag vhdiakeemeasntel 1sandidn t1ysh i @ Whsa

. the |ntern§ed| ate section 145b of the subsequent subformation 145 reaches. :
“t’he sw tch, or subseguetd amlfcﬁna'omkuclw i wdend aipred 4 ansperhediate 2&0:.1
thereis r'uow enough. tire available to again set the winding nandrel or core . :
11 i'n rotaf i ooz rwohnd dpackagen iof e wihddiggustation i2y ttikee dwindingnama |
the arrow;B. * - 23 - Wile the intermediate section 145b of the '
~subsequent} sutfftaTade d#‘l-"lﬂ55|'§1%uhheuﬁ°!@1aheh’it%9%€| steragel coilneangound
‘packgage |r;|'the V\n%tng st |oné§ the - wi nding. and stora e unit 6 W th the : f
--conplet el y!r wo RFPRTK o8 €° vfd%ﬁ‘\dbﬁ exc %[5‘19 cﬁ°"'p kBgY mindip %e‘m -

anarelor cor%%?“éé”%l 6 RERBF Y rahatnd mabeE ) B A as 1s

- menti oned LD’“ té:&hlaxned in more deta:.l in the prev:.ously mentioned Br:.t:.sh

X
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: _?atent_, Publication No. 2, 111,028.
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10 An unm.nding of the storage coil or wound package
- 49 is . shown in F.':.gure 8... As can be seen from this
---'illustration, the fzrst subforma.t:.on 45, wh:.ch :.s outermost :tn
'_: -eac_h___coill ;eyer_ of the storage co:_.l or’ wound- peckaqe 49, -:.s _'
L :l.'on'«.ge.r- than _the .second subFo'rx'ttetion- 46. 'I'he 1atter overlaps,
15 | _as previously descr:.bed, the in:.t:.al and term:.nal sect:.ons 45a _

__and 45c with zts ends 46" and 46" respectzve y. o

As ca.n be seen from the lower part of Fxgure 8, the

printed products 5 J.n the first subformetion 45 heve a

20 o _"-_,d:.fferent mutual position or. orientation than in the second
! _f'ﬁsubformation 46. The uppemost sides . Sc in the ar..lvz.ng or g3
e delzvered :..mbricated product format:.on S are also upper s:Ldes
" in the second subformatron 46, i.e. are closer to the w:.nd:.ng
) mandrel or core 8, whx.le these upper sides Sc are ‘undersides in :

25 - the f:.rst subformat:.on 45, i. e." they l:.e upon the side of tbe

: _'_subformation a5 most remote from the w:.nqu mandrel or core 8



Pat ent Publication No. 2,111,028. 10 - An unwi nding of the ..
storage_c0|l or. wound package 49 is_shown.in Figure 8. As can, be seen from_
t hi §~ Justration, the first subformation 45,- which is" outerpostin each
coi | ¥@yer of the storage coil or ‘wound p ‘{age 49, is-longer than the
"secoQd” gUibformation 46.  The latter overlg% . as previously f-«ij;f:
“descrifed, . the initial and term hal sections 45a and 45c with its ends 46" -
~and 46" respectlvely As can be seeén fromthe | ower part of - F|gure 8, the
prlnted products. 5. in-the .first subformati-on 45 have a.20 - different..
nut ual . ‘posi tion. or .. orlentatlon than in the second subformation 46. The
upper nost si des 5¢ gy d fmﬁétﬂ@%@&uﬁplwﬁﬁbﬁmlaﬁaﬁﬁmmw the
: .fornatlon S are al so upper sides in the second subformation 46, -i.e. are
“closer-to thepﬂnﬂtamgpmaubﬁé Srix BeLls, swibi dxmd tisses: uﬁpandslmsmaﬁaemre
undersides in-.25 - the first subformation 45; i.e. they |ie upon the
si de of. the’ subfmseﬁthlm ) mrsfomrmdmhmamd \wretugt oxmation core. 8
- 24 - This. dlfferlng nmut ual position or orientation of the printed
product.s 5 i rWheR HaWARGING 9% reRpeY iRg tztaersmfsass Rk ieund e-for m an.

woond phckapdueiss CHE Yirthe oRatey e efé?-% Sinlfish Tatent | °
_;’;*,b'ﬂ't gg“ ;rgdﬁﬁf%c%% P! g%migu%gbqsa&ﬁf “:?{café’ééméa':é’é'ué{'? o

formation the printed products 5 have ‘the same mutual '-\J}

.

:-position or orientation as in the original imbricated
' product~formation S supplied by the transporter 14. The
protrusion of the first, precurs1ve imbricated product
l'1otsubformation 45 beyond the second subformation 46 at both
i_ends is the prerequisite for aVOiding gaps in the
'imbricated product formation newly formed when unw1nd1ng.
_ The edges 5b and 5a are now the leading edges in. the.ﬁ
dsubformation 45 and 46 respectively and lie upon the sxde '
15 of the corresponding subformation 45.or 46hnearer to the-- ST
winding;mandrel'orﬂcore"s,'in the storage coil orfwound
*,package 49, It is now possible for each coil 1ayer formed':wfh:
ﬂffby the two superposed subformations 45 and 46 to rotate in-“'
relation to the next outer COll layer in the winding-up .
ot g rotary direction A during the wxnding—up process w1thout
e mutual blocking or interference occurring. This-freedom
"of relative rotation between adjacent coil layers makes it.ph
. possible to wind up ‘the coil or wound package 49 from the
..interior in the manner of a clock spring and thereby to

25hcompact_



p05|t|on ot orlentatlon as in the or.i gi nal |nbr|cated product formation 5.
suppl i ed by the transperter- 14. " The protrusion of the first, precursive

i nbricated product 10 subfornntlon 45 beyond. the second subfornatlo. 6~at
both ends is the prerequisite for avoi di ng- gxps-i n the i'nbricated Ay -}\”
for'mati on newy formed when unwi nding. The edges 5b and. 5a are-no e /) -
Ieéﬂlng edges, in'the subformation 45 and 4.6 respectlvely and | i
si de 15 of ‘the- correspondlng subfornatlon 45 or 46 nearer to the wnding .
“mandrel or core. 8,5 in the storage coil or wound package 49. 1t is now o
_possible for each coil’ | ayér formed by the two superposed. subf ormat irons 45.
and.- 46 to rot at'the nceil #F gyound (package 4t er coil layer ‘in the w nding-up.

IR 0 R BAMERED SCER SHoR " TS
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compact . m%e%%ﬁ%nﬁ L0800 FK8 W fiore %gdé’ tﬁé'giﬂ ééféte

. precursive subfor Into an rnitral-section an inte I at e

~section 45b andcgs i e6H1 Wehnd SshEREGE5ET b&ﬁ@rs,{f@émmi:tg: tHe emiaeliat Cakd®i |

or mnund package 47.and by conductlng the tnitial and
o 5 terminal sections 45a and 4Sc along a branch conveying

_ik;t't~i"*. - path 19, it is now possible to. gain the time necessary for
I -'.reversing the direction of rotation B, or C, of the _
.g winding mandrel or core 11 .and to also form gaps 48 and 50‘"-
. which permit interference—free throwing of the switch or
:-ld:turnout 26. Therefore, all printed products 5 can be
' processed.by a single storage w1nding station l and a
gsingle intermediate winding station 2, even with
'continuously arriving printed products 5._ By means of the :
i turning or revers;ng device 39 arranged in the branch _
o 15 conveying path 19 it can be achieved in simple manner that-.-'
g*f | 'the printed products 5 also have the deSired correct
- mutual position or orientation within the initial and the ._f
'_terminal sections 45a and 45b, i .e. have the same mutual
_ .position or orientation as within the intermediate section |
.h29 45b approaching the winding station 1. It w111 be
11understood that flat products other than printed products
Eican also be wound up to form a storage coil or wound

package in the manner described. '“

.25
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5 term nal. sections 45a and 45c al ong a branch conveying path 19,.it is, now
. possible to gain the' tinme necessary for reversing the direction of rotation
' ' - of the winding mandrel or.core 11 and.to al so .for.m gaps 48 and.50
riit ‘interference-free throwi ng of the switch-or 10.turnout 26.
,.all printed products 5 can be processed by a single storage - x
station 1-and a single inteygedi ate winding station 2, even wt hv
contihuously arriving printed products 5. By nmeans of the-turning or =~ . .~
‘reversing devi ce. 3dAawikef icourse eanchielks toad afiaty that bréSentt can be -
- achieved in si-nple nmanner that the printed products 5 also have the desired
. correct nutualipentionm has deehidasanibed abovehpureily by sag the terminal
sections 45a and 45b, .i.e. have the same mutual -position or orientation as
within the i nt%r REAREE < &N Sedif iearions efcketgilncan being station 1.. - °
It will be understoad,.that, flat products qther than printed products can -
al so be'\'/\k)un'd'q‘ffgﬁ 8&%&1{}* ang & and spiridupd Shekdg¥enticRe manner
-descri bed. 25 -26-. 1t will of course be understood that the present
i-nvention has been described above.purely by way of exanple, and -~ .
.modi fications of detail can be made within the scope and spirit.of the:
i nvention. - g e ' o ' o ' '




- 27- CLAI'NS 1. A nmet hod for storing substantlally flat products arr|V|ng-"
I n a continuous, fornatqon wherei n- the products of a first, precursive
.subf ormation of said. arriving formati on and e products of a second’ - -,

'subfornatlon of ‘'said arriving formation foll ng said first subfor,ﬂg' -
aft’er a-prelininary w nding- up of 'sai d products of said first subf ﬁbn* _

~to¥forn1an i.nternedi ate. coil, are S|nultaneously and con10|ntly wouxd 0 ap
at--a wi nding station-.to forma Storage coil, separating an-initial s fon

and .a termnal section-of said first: subfornatlon from ani nternediate-
section I'yi-ng téwggmket ween; windi ng up products of said internediate. .
section to 15 forman internediate coil;-infeeding the products. of the
second subf.ormati on; unwi ndi ng the products of the'internediate section of-
the. first subfornatlon fromthe internediate coil during said infeeding of

the products of the. SbcondAZmetmmdofmmistnrinshanbﬁtgptiﬁlﬂ?rﬁlatu'section_”"“

before. and said term nal section after said i nternedi ate section unwound .

from sai d i nt erpkRduets @ﬂivm i’@:omj ‘Eﬁ%’@#@“%ﬁcﬁ?ﬁnﬁpi%twg’éﬁ@ f‘i'—lF%t and.

econd
-S products of ‘a first, precursive subformation of said '

o 5 arriving formation and the products cf a second
subformation of said arriving formation following said o
first subformation, after a preliminary w1nding-up of said

' products of said first subformation to- form ‘an |

intermediate cOil, are simultaneously and conjointly wound

10 up at a winding station to. form a storage coil. '

| separating an initial section and a terminal section'”'
of said first subformation from an intermediate section
lying therebetween, _' ' " | o

- winding up products of said intermediate section to g
iy f15 form an intermediate coil, _1 _ _
'f&;/'_.' ii..l' o infeeding the products of the second subformation,".
| o unwinding the products of the intermediate section
of the first subformation from the intermediate coil
during said infeeding of the products of the second f"
e subformation, o i ' | o
| ) adjoining said initial section before and said
terminal section after said intermediate section unwound
from said intermediate coil-'and _ B
- :. conjointly winding up both said first and second

_25 subformations. to form a storage c011.

I :



)

25 subf or mations.to form a' storage coil. -28- 2. The nethod as ’défi.hed,
‘elai.m1, further including the steps of: conductl ng-said initial

sectlo’;?,‘r\nto a branch conveying path; .5 . " .. _.conduct i ‘ng said

i ntefNgdi/ate section.past said initial section: to the Iocatlon where there
is faXad the. internmediate coil ;- and subsequently transporting said . %
i niti 'section to said.wi ndi ng stat|on where there i's-formed the storage’
~.coil. 35 The nethod as defined in cl alkfr2, further Li including the steps

of : transportl ng .said ‘initial  section and sai d internediate section
al ong agconmon conveyi nngat Mhelﬁlethodl'hes mdelfddeds idef chafmi 11,cl faftBer
further -sl ncl udi ng the st eps- of : transportl ng said initial section along-
sai d cognon includi rﬁﬂ'&%u#@ﬁ%t at a distance behind said internmediate.
SEC'[IOI’]|205 “The’ rrethod defined.,in claiml, further . |nclud|ngthe- T
st eps ofi: conducting sal‘EP’!%‘Fﬁ*féﬁ §é&fi| Mb#la%aﬁecﬁﬁpm %%tﬂ oﬁrml?l'-'mchnt 0

. ! brancH CO@S@U&}&:Pgat&tfnd

| : ' o .
S ; o S oonduct:.ng said- 1ntermed1ate sect:.on past said

in:Ltial sect:l.on to the looat:.on where there J.s formed the

T “pee s . e . x e s
e TR YTy Ry - A e T T

_J.ntermed:l.ate coil° and

subsequently transporting said initial sect:.on to

! - sa:l.d w:.nd:l.ng stat:.on where there is formed the storage coil. Lo
10 ' ' '

§
_ '3,l The method as def:.ned in cla:.m 2, fu_rther_- .
W _includ:l.ng the steps of: o o |
S | transport:.ng said init:.al sect:.on and sa:.d
L :.ntermed:.ate sect:.on along a common convey:v.ng path
R 4. 'I.‘he method as def:.ned in claim 3, further -
: ; ,, :.nclud:.ng the steps of:. . . - ' o \.J
- ! transporting saJ.d :.n:l.tial section along said. conunon
, i conveying path at a dJ.stance beh:.nd said" :.ntermediate sect:.on.
20 1 -
'i | 5. 'l‘he method as def:.ned in cla:.m 1 . further
I J.ncludz.ng the steps of- " | | -
’ conduct:.ng sa:.d termz.nal sect:.on of. sa:..d fJ.rst ’
- subformat:.on 1nto a branch conveying path; and S
25 conduct:.ng saJ.d second subfomatlon past the

term:l.nal sect:.on to sa:.d w:.nd:.ng stat:.on.

Iy mllj .



25 : conducti ng sai d second subornatlon past the term nal
sectlon to said wi nding station. = - 29-- 6. The nmethod as defined in
claim 2, further including the steps of: conductlng said term nal section
of sald first subformation .into a branch cogew ng path; conducti ng said
~.second subfornatlon past the 5 ternminal ‘section to said W nding statl- ;
t fe<'second subformation having--a first end and a second end; said inf€fe
'section of said first subfornmation having a rear end; 10 . " the t
- section of the first: subf ormati on having ‘a front end; and -assenbl i ng the
second subformation with'the initial section and. mnth the term nal section ..
“of the first subform#.d on The: meithaid s ddfined dnd clhimh@,sfoothelS o
_-subfornatlon is in-overlapping relationship with said rear end of the
“initial sectioringluding ithe shepsoafisti on and sai d second .end of the second

subformation is in over| appi:ng rel ationship. mnth sald front end of the ‘-
~tefninal section of ‘(IRRduGtdng AF¥iS karmna Z@eFt °nTI‘?(f ﬁétll‘i’od:'-&?tdefi ned_
in clalnll

fF”tdeormation into a branch conveying path,
o o conducting said second subformation past-the
5ivtermina1 section to said winding station- , |
g/, - l;.ti T ~ the second subformation haVing a first end and a
| - 'second end,-_ _ N . | -
'“', said initial section of said first subformation
having a rear end,_.'” | | | | _ |
_10.':'. the terminal section of the first subformation
-l.haVing a front end, and | _ | _
'.' assembling the second subformation with the initial
'section and w1th the terminal section of the first
”lsubformation such that said first end of the second
.lslsubformation is in overlapping relationship w1th said rear
:1,;335 of the initial section-of the first subformation and
?‘,s;1a3sé¢65a end of the second subformation is in .”_
l”7_over1apping relationship with said front end of the
:_terminal section of the first subfornation.
20 o |
i 7._ The method as defined in claim 1, further
i including the step of. ' : o i‘ | | |
: ' depositing said products of said second subformation -
: upon the products of said first subformation._ |
25

8.  The method as defined in claim 1, wherein:

-




including the step of: depositing said products of sai d second subf ormatlon -

upon Lhe products of said first subformation: 25 8. The nethod as defined.
ml wher ei n:. - 30 - said internediate coil- being formed has an
“rotation: and an associated winding strap; said storage coil bei ng
havi ng. an- axis of: rotation argb an associ ated winding strap; 5. - -

- in
-axi's
~for

sai d products of the first® subformation being conducted to. the internediate’ -

coil and being forned alggyd omicurmannd &l Bidg Oformddt hol &HGES%QE %d:”
bei ng 'wgund up t her eupon conjoirntly with said therew th associated w nd | ng

strap; gnd. ¥@tation and an assdteigyedisairmdinig tdwrdgy st and second

subforrrqtlons bei ng conducted to-the storage coil and bei ng fornmed at a : i

regi on heneat h said axi said retetags cbilebéingd fbmeg \hamdzgjpantbxisuprfn
conj oi ntIy with said therewith associated w nding strap. 9. - The nethod as ‘. -
- defi ned i n° ecdiation fand an asageiatefd thinding strapiconduct i ng said S

: productg of said intermediate segtion of_ the first subformation to sajd

.o o

int@negiate coil 20  Said cRrPg"'SE'anPﬁ ofRed kst BHOSPIBatdPNs heing | __ ' -

product g of t

20

25

[3

'.beneath said axis of rotation thereof and being wound up

' strap. and -

'_strap.

,including the steps of :

formation now fac:.ng downward, S S -

neducted to the intermediate COJ.l and being formed at a region

-thereupon con]ointly w:l.th said therewith associated winding ety

the products of the first and second suhformations

) 'being conducted to the storage coil and being formed at a. i

region beneath said axis of rotation thereof and being wound up

' thereupon conjointly w:.th said therew:.th associated winding o

9. '.l'he method as defined in claim 1, further

-_ conducting said products of said :Lntermediate \J

"seotion of the’ first subformation to said intermediate coil i .

whioh is being formed and with s:.des of said products of the

) intemediate section which were upper s:.des :.n said arriv:.ng .

inverting the products of said initial section and i )

| the products of said terminal section such that sides thereof
which were upper s:.des J.n the arr:.v:.ng formation face downward, :

a " and

* € L M s *



I . |nterned
nom/faCIng
products gf
upper- si dgs
up the: prod
_séb%lon on
as defined

arrivve ing
rconductlng
st orage Cgj
nearer to ¥

| ate sectlon whi ch were upper S|des in said arriving f or mati on
downwar d; i nverting the products of Said initial sectio =~and the
.sai d ternlnal section such that sides thereof 25 ;

in the arriving formation face dowward; and . -31-{ | ndi ng
ucts of the initial section a the products of the te nal -
sai d: storage coi |l being. forned. - : 10 The nethod

e grasull SN Al bRt St e ﬁ%%pi%ﬁf’ being

hefgkgﬁgge coil béing for med. . 11 The nmethod-as defined. in cIa|m-

t112. An apparatus for the storage of substantially

flat products, delivered in a continuous formation, comprising.

RO

| cat o pr oo Ediad oﬁ*%ﬁ%%v‘ééﬁ 4t ﬁ’é,é HhiliLd fRLEn ana

- ——— et - =

-1, whereinh *. - said -products arrive in inbricated product
_15 ' formatlon and have tralllng edges; and.conduct.i ng said internediate
_sectlon ofLsald first subformation to said intermediate coil being forned
with s@idraili ng edges 0101 F@earmelthnd aasijéeﬁned ol.n kmlahelnmhete?imm |-
Jhelng for?% . said products of the arrivzng formation arrive in
o f\ 1mbricated product formation and have leading edges, and
';a‘J _il' | | conducting said first subformation and said second:
&JL- :ﬁ, “subformation to said storage coil being formed with said s
l.'fiollg',.lending edges of the products nearer to the storage coil being
3 Tformed. | | |
é.’ 11 The method as defined in claim 1, wherein. :
_ {; said products arrive in imbricated product
‘15 3f __formation and have trailing edges, and - o
. t! L .”"t conducting said intermediate section of said first';
{'.'__ '1_ _subformation to said intermediate coil being formed with said ;d
(Jf- ir' trailing edges of the products adjacent to the intermediate
L j:_ coil being formed. ) |



20 12.  An apparatus for the- storage of . substantlally flat products

idellvered in a continuous formation, conprising: - 32 - afirst mﬁndlhg
. man tel -arranged at. a first. mnndlng station and drivable in a first winding
dFr_c_lon for formng a storage coil;. a second wi ndi ng’ mandr.el arranged at.

wi ndi ng -station and drivable in 2%écond wi-ndi ng direction 5 . ‘:;
COuRt to said first winding ditection for formng an. internediate co;l
sai d delivered- conti nuous formation conprising a first, precursive.

subf ormat i on.‘and-a- second suhformati on fol| ow ng said flrst subf or mat i on;

10 -~ - means for. dellverlng products of - the first 'subformati-on and

g[ g??éhsaﬁg fsglrddZI | ver | ng pr o #&# r?ii%ﬂ %ubﬁ%rﬁ%ﬁﬁ tr%itnsdal oé]dl ng
second wi ndi RgkaiRn Wt dorivabld®ana fOIrst Witidihd el dddtetors Wdmor mat i on-
dinto an-initial section, -a termnal section and an |nterned1ate section;'
sai d deli ver i fgrminsnsa |g&bﬁ:§é\gca:bhyeyor means for.' conducting said -
internmediate section to and fromthe 20 second w ndi ng station; and
.- a second winding mandrel arranged at a second
:winding station and drivable in a second winding direction 'f
i5j'counter to said first winding direction for forming an.
'_intermediate COll'. j;'_.,f_ : f 'i" | i_'h___ o ':i \‘é
said delivered continuous formation comprising a
ﬂfirst, precursive subformation and a second subformationtp
"following said first subformation,
10_ means for delivering products of the first
- ”subformation and products of said second subformation
"simultaneously to said first winding station and for |
', delivering products ‘of the first subformation to said :
-“"second Winding station, '_ ._. o - o
15 means for dividing the first subformation into an ;.t- ~
;initial section, a terminal section and an intermediate _
'.section,-' |
| : said delivering means including conveyor means forf
conducting said intermediate section to and from the
20_second Winding station, and _ ' |
| said delivering means further including branch
conveying means for adjoining said initial section ahead
of and said terminal section behind the intermediate
section'being conducted from said intermediate. coil.

25
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|d delrverrng means . further I ncl udi ng branch _conveyi ng neans for
a joining-said initial section ahead of and said terninal sec B\
" the /i nterediate. sectlon belng conduct ed from'said |nterned|azéa .

T L M S . .-33- 13. The apparatus. as defingd.
- 12, further i ncludi ng: supply means for supplying .said delivered
- coatinuous fornmetion of . products to sai-d delivering nmeans; ..5 -

-sai d-deliyering means conprises: a main <sHhveying path for taklng over and

_selectrvehy conductlng 'sai'd products from said..supply means to one of said -
first: and"second ‘wi ndi ng aBatmuesapparauusemstdetmnedannhcdedmeyangqurﬁher,*

.subsequenhly 10-connected to. said supply neans. and | eading into said main
conveylng|pathnbdndgugdlng the products of ‘said i.nitial section and said:-

terminal Hection.of said first subformation. . 14.. The apparatus as def ned
inclaim 23, wherein: 15 Supply means £of 4 %ﬂ*yé&rweﬁ% eﬁ%’-vere‘i

. R} B .
-5 ej o ,“.' o said delivering means comprises.

| v ‘a main conveying path for taking over and :
*fselectively conducting said products from said supply means to

: one of said first and second winding stations, and

i - | o s at least one branch conveying path subsequently

'.-10d="'connccted to. said supply means ‘and 1eading into said main

:conveying path for guiding the products of said initial section

"and said terminal section of said first subformation.

- . & e e eemwe s . .
sit B0 sarramES ¢ IS SrTNEL R Sme ® wew e -

14 The apparatus as defined in claim 13, wherein.

15 ' said main conveying path comprises-

o v csemien

O, -"-f.t:st wind:.ng stati"“u S o

a second lateral conveying path leading to said

o p:-__second Winding station.-
a0 | . a switch device for selectively delivering one
”Eof said first and second lateral conveying paths wzth said -

Y products. and |

?f-conveying path ahead of said sw1tch dev1ce.rq"

g?g{a[ioﬁese: gefer .rs N ateraé conve&r &%ppatla S adin t %-éaqu‘}errsfngwnpedal.nnsq < :

said branch conveymg Path entering the main

a5 o

f;=f~ T a first lateral conveying path leading to said f-

B L.



- second wi ndi ng-stati on; 20 .. y " aswtch device for’

sel ectively dellverlng one of, said .first and second |-at er al

conveyi.ng pat hs

S with. said products; ~and said" branch conveylng “path enterlng the main .

- The appar at us‘gng

-con_e +\g pat h-.ahead. of 'said switch deV|c§ - 34 - 15.
def in claim13,. further. i ncluding: a nvertlng device for ‘invertin
sal ducts -of said initial section and sai.d terminal section of ‘said-

subf or mati on ‘such- t hat' upper - sides of said products 5 becone

-under si des t her eof and sai d |nvert|ng devi ce bei ng arranged in said brahch

conveying path.: 16. - The.apparatus-as-defined in claim 15,

further -

~including: 100 - 100 e RRRAGAtuE0 AL MUFS nBAY HR0 CIBRAS1ES IEARHRRT

~directions and arranged in said branch conveying path above one anot her. and

beneat h Saldﬂﬁﬁmﬁdi ans; -an axis extending transverse to

- directions of said tmo |ndependent conveyors 15 ~° said inverting device
CONpri sing a-turnian dawem&ﬁhg’demiuengosaudvemminglsaédtpwndantssaﬁd

term nal" sectlon of sai-d first subformation about said axis;
: said initial section and said terminal section of said '

'.first subformation such that upper Sides of said products R

5: become underlides thereof and said inverting deVice being _:

arranged in said branch conveying path.

said transport .

‘and -

16, The apparatus as defined in claim 15, further

: including-

10 B ) two independent conveyors having opposite transport '

.directions and arranged in said branch conveying path

' above one another and beneath said supply means;

an axis- extending transverse to said transport

'-directions of said two independent conveyors,

15 said inverting deVice comprising a turning device .'“T.f

: for”turning said initial section and said terminal,section'

"'_of said first subformation about said axis, and

said turning devxce interconnecting the two

'independent conveyors. o

:20_.

'17. The apparatus as defined in claim 16,_wherein-.

| said two independent conveyors are drivable independentlyo-"t"“

.. of one another.

25 - 18. The'apparatus as-defined'in_claim 16:_Whefein”

* c L M S *

-



sai d ‘turnihg devrce |nterconnect|ng the two - |ndependent conveyors 20 17'.

“The apparatus as defined in-claim16, wherein: said two i ndependept=_~ - -
£onveyors are drlvable independent|y. of- one another. 25° : l8.ﬂ_'_da o
}apparatus ‘as . defined in claim16, wheréin:=*35 € L. M:'S * F 54) said-
: I S extends substantlally per pendi cul ar t.o sai d. transport d|re tions
jsa “two |ndependent conveyors -19. .- The apparatus as. defined-in claim 16,
wherein;~ 5 . "l sai.d-main conveyrng path conprises ‘a-conveyor ar ranged

. bet ween sald suppl y means. and said two independent -conveyors of said branch " -

oD ot Lt o RS SR SehdnRh NG et Tl é%ééé%‘d"f%ﬁ%sésé'r‘f[‘hg i
product's of “séi gafscepgnégaterqgtaggﬁagﬁtf hsaga'pewd ﬁ@gg%n‘?%%p“e "

:apparatus as defiped 1nc sai d-stpply rises:
~a‘traction-: nenbgénvéggtgldually rel.éasabl e grlppers fastened in nutual
”uspaced reIatronshrp upon sard tractron nenber and e

:”f'19.' The apparatus as defined in claim 16,_wherein.
-5 ;f"f- said main conveying path comprises a conveyor -
Ld;jr:a ;“;'L'garranged between said supply means and said two |
independent conveyors of said branch conveying path for
o :taking over said products of said intermediate section of:
said first subformation from the supply means and for' :
'.10 taking over the products of said second subformation from -

‘ithe supply means. ".‘

20. The apparatus as defined in claim 13, wherein.:p,“
| | said’ supply means comprises°
-15. a traction member. | _ o _
- .-'i individually releasable grippers fastened in mutual L
t_ hspaced relationship upon said traction member,_and _ o
N _ two releasing devices for said grippers associated S
' u;jwith said main conveying path and two releasing devices
} - _50 for said grippers associated w1th said branch conveying
| :ipath for selectively delivering one ‘of the main conveying.,

' "”path and the branch conveying path with said products.

_ P -Zl.f The apparatusjas:defined in.claim'lz, further;'.c'

£ ¢ L mos x



{.

two reledS|ng deV|ces for sald gri ppers a5500|ated . mnth said main
co?veylng path and two reIeaS|ng devi ces 20 -for said grippers associ ated
A

referencé to t e acconpanyimg

1
5 i

wgﬁa;sfld branch conveying path for sel ectively del i vering one. of -the main_
nv

..

10

15

- S B SR S | B B S G -

f_formed connected to said second winding mandrel

"with reference to the accompanying drawings.-

C ng pat h and t he branch conveylng path with said products. 21.. The
- a at ug. as defined in claim 12, further 25.including: -36- a flrst
- -winding strap capabl e of. bei ng nalntalned under tension and wound between
.-coil layérs of a coil being fornmed conpggted to said first wi nding mandrel;
and a sefond “wi ndi ng- 'strap capable of being maintained 5 under ‘tension .
~ and wounH between coill |5y i sk Q?Qﬁﬁﬂgtﬁﬁ?@?fG@Eéhleonﬁebﬁe@mxmamntﬁined
_Second-m&ndlggdg%n re ﬁpgaraéu substantl 1y as descrlbed her ei n.
with refgren t ﬁﬂ% LR FHAOFor §O4A ping
substant fal | g 1.-% ooy slétl% a{‘ l l&n%%.n%erm%'nrdreﬁsc“ bpd wit h

-a second w1nding strap capable of being maintaine

under tension and wound between coil layers of a coil being :

22. : Apparatus substantially as described herein

f-23. A method for storing substantially flat

"products substantially as herein described with reference

to the accompanying drawings.
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