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APPARATUS Al 8 ﬁg?ﬁED FOR HANDLI NG DOUGH Pl ECES BACKGROUND OF PETIAUSORNEIW | ON

The present invention relates to continuous 5 dough processing lines.
More particularly, the present invention relates to an apparatus and a
met hod for separating and repositioning doggh pi eces prepared by the

conti nuous dough processing |ine. Autonmated dough processing lines for

form ng 10 a congi u tafed Al ey < [

i ndi vi dual dough p{%%gggrﬁgtagl HEe BT B ﬁ?&%ﬂ%ﬂﬁ%cﬁéﬁﬁ% i ne
I ncl udes a dough m xer for m xing togethpiiﬂgﬁgpry el enents of the dough

such as flour, water, sugar and the liKke. sheeter receives the mxed 15

dough which is then conveyed tBAGKSROUND OF THE| gNVENTHION ol lers roll the
dough into a web_ of dough i a Lform thi.ckness. Fol ders, :
| appers, and other roller ?%\aér‘g%%él}ggl §¥3§§ﬁ°§orfet&ﬁtﬁ§retp‘?o%‘égglflﬁ@_?’?heet
of dough to &bt aReughcpmpregsingshdpest.o Have partisuvlarlyyd tharpeéesenstics
and physical di mevEaRTontiam 46LLedH104aN DEals. S AP0l | s,
jelly rolls or the Iike?gre rra%e, thgjcpﬁt ia%F ous s seetl%ﬁgf a%og{ge%%?’rsg)cﬁ?ri nto
rect angul ar portﬁ@ﬁ?rﬁﬁépgaﬁ?d repositioning dough pieces prepared by

the continuous dough processing line.

Automated dough processing lines for forming
i0 a continuous dough strip that is prepared into
individual dough pieces are well known. A typical
dough processing line includes a dough mixer for mixing
together primary elements of the dough such as flour,
water, sugar and the like. A sheeter receives the mixed
15 dough which is then conveyed to a series of rollers.
The rollers roll the dough into a web of dough having
generally uniform thickness. Folders, lappers, and
other rollers are typically used to further process the
sheet of dough to obtain a continuous sheet to have

20 selected characteristics and physical dimensions.

' When rolled dough products such as cinnamon
rolls, jelly rolls or the like are made, the continuous
sheet of dough is cut into rectangular portions that are
separated from each other by accelerating conveyors.

25 The rectangular dough sheets are then rolled-up with

rolling-up devices such as a flexible chain blanket.

The chain blanket is supported at one end, being

suspended over the conveyor. As the rectangular dough

sheet engages the loose end of the chain blanket, the

30 dough sheet portions are rolled-up because the chain
blanket drags thereon.

Once an elongated dough product has been

formed, it is typically separated into individual pieces
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separated from each other by accel erating conveyors. 25 The rectangul ar
dough sheet¥0gpase2hen roll ed-up with rol I'i ng-up devi ces suchecwsusssiibami bl e -
chain bl anket. The chain bl anket is supported at one end, being suspended
over the conveyor. As the rectangul ar dough sheet engages the | oose end of

t he chai n bl anket, the 30 dough sheet portions are rolled-up because the .
chai n bl anket drags thereon. Once an el ong&-ed dough product has been
formed, it isty icallégse arated into, individual pieces, -2- for

packagi ng. An rBRGE2E6RT| ns &Y iARPAIRIF TR0 TRFRET Y sdPughedrEPbed
in US. Patent %dfiﬁaﬁ?@rémé?@eicﬁh}ﬁd ihnups( tpgudt 3 ,Be el #to &b. réigel ose
ap endiess S ) G800 CORCNEL, Da D8 Phtehal, ol 80, 2pogee, oRtanlal ne
provision for su}:q:mdimglg ddmyeyar ahaedngi rp:p.cgsnal oguﬁdlmgcesp@omdne doagh
et ted th t o fned Aabais S bRLVERSs DoRPBIALED b EuEDRRENIAT, | .
cont ai ners. ANEmmmyeyﬁxﬂwhich includes a provision for supporting the

containers in position to receive the dough pieces from

the spoons. With the containers in position, the spoons

are tilted to transfer the dough pieces by gravity from

10 the spoons to the containers.

There is an ongoing need for improved
apparatuses and methods of packaging individual dough
pieces. Given an elongated dough product such as an
elongated roll, there 1is a need to separate the

is elongated dough product into pieces and/or repogition
them in succession so that they can be deposited
1ndlv1dually in packages.
SUMMARY OF THE INVENTION
An apparatus and a method for dough handling
20 includes a first conveyor for receiving dough having a
first discharge end for discharging dough. A second
conveyor receives dough and is positioned along side the
first conveyor to convey in the direction of the first
conveyor. The second conveyor has a second discharge
25 end that is spaced-apart from the first discharge end.
The first and second conveyors can be used to separate
dough pieces from an elongated dough product such as a
roll and/or phase individual dough pieces to provide
them in succession for packaging or further processing.
30 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational view of an
apparatus constructed in accordance with thé present
invention, being somewhat schematic and with parts

removed. V/

This Sheet Has Been R,

I d
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-2a- U.S. Patent 3,324,987 discloses an apparatus having a slide that is
novabl e ba® ¥Ad 3%t h over spaced-apart, parallel transfer RGUSBPAFWS A
plurality of individual 5 dough pieces are transferred as batches to each
of the transfer conveyors. The renote ends of the transfer conveyors are
staggered to create a desired pattern on a_receiving conveyor. There is an
ongoi ng need for inproved apparatuses and "0 net hods of packagi ng

i ndi vi dual dough pi eces. i ven, an. el gngat ed_dough. pr, ct such as an

el ongated roll, there is ﬁ%ﬁe{e% £ ?e%é? a éafhé’%"’oﬁ’gfg% FERGT I o

I nto pieces andFIAG.rdposition themin succession so that they can be
deposited individually in kages. ;1b M{%@Y OF T

| NVENTI ON An apparatus and a :mat odl or ad%ugﬁnﬁ'g’rﬁﬁeldngf%ru 85%a F’;g'rlagt
conveyor for reédieMatdaralgivirwiof the ipsesenschavgatann-for di scharging
dough. A seeond conveyor rpegei wes LAangRraRddedt RAHAMAMRY R 8 da dWhe
first 20 conveyor to convey in the direction of the first Conveyor. The
second conveyor Hadhe FEHRELiIRRYORND that i s spaced-apart fromthe

first discharge end. FIG. S is an enlarged schematic top plan view

of a second embodiment of the present invention.
FIG. 6 is a diagrammatic view illustrating one
10 of method of placement of individual dough pieces.
FIG. 7 is a schematic side elevational view of
a discharge end.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
FIGS. 1 and 2 illustrate an embodiment of a
15 dough handling machine 10 of the present invention.
Generally, the dough handling machine 10 includes a
conveyor assembly 12 having a first conveyor 14 and a
second conveyor 16. As iilustrated, the second conveyor
16 is positioned along side the first conveyor 14 to
20 convey in a direction parallel to the first conveyor 14.
The first 'conveyor 14 includes a discharge end 14A,
while the second conveyor 16 has a discharge end 16A
that is spaced-apart from the first discharge end 14A in
the conveying direction. The spaced-apart discharge
25 ends 14A and 16A allow the conveyor assembly 12 to
perform two separate functions. First, the spaced-apart
ends 14A and 16A allow side-by-side dough products 21 to
be placed on the conveyor assembly 12 and."phased",
wherein the dough products 21 are repositioned and
30 generally follow each other in succession in a conveying
direction 20A on a third conveyor 20. In the embodiment
illustrated, the third conveyor 20 is positioned below
the discharge ends 14A and 16A to receive the dough
products 21 therefrom. Although the dough products 21
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The first and second conveyors can be used to separate dough pieces from an
el ongat ed woughsqo oduct such as a 25 rol | and/or phase i nsgwishgakssgough
pi eces to provide themin succession for packagi ng or further proce§sing.
BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a side elevational view of an
apparatus constructed in accordance with the present invention, 30 bei ng .
somewhat schematic and with parts renoved:4-This is the replacenent sheet

WD 99/ 15020 . PCT/ US98/ 15374 -3- FIG 2
is a top plan vREY epnve¥edppd thp BirgLceonveyos 148 and thg sadandjed

schematic sidecghoupbiongl in & Hfad ey PsESENel Q¥ €BHERAD, Sthe dough
FIG 4 is an enlarged schematic top plan view of the present |nvention.

FIG 5 is an enPEPERALScHIaAFE tBR2EREN 1A eFUSCESS I HNAenbRRli FRHET D! t he
present inventi@avEy&r 601 beadathisegraredduglyi prodhttst pat ke @ropded Of

method of placepent of, individual doygh pieces, FIG Jidg 2 ¢Nqmilys, o de

Preferably, the third conveyor 20 has a lateral speed
greater than the lateral speed of the first conveyor 14
and the second conveyor 16 so that dough products 21B
discharged from the second discharge end 16A €£all
10 between dough products 21A discharged from the first
discharge end 14A. If desired, the third conveyor 20
can be operated at the same speed or a slower speed than

the first conveyor 14 and the second conveyor 16.
Secondly, the spaced-apart relationship of the
15 discharge ends 14A and 16A also can be used to separate
individual dough pieces from a common elongated dough
product. Referring to FIG. 4, the first conveyor 14 and
the second conveyor 16 are positioned sufficiently close
enough to each other such that elongated dough products
20 25 can span across and are supported on each of the
conveyors 14 and 16. The elongated dough products 25
can be deposited on the conveyor assembly 12 at ends 14B
and 16B, which can be aligned with each other. Thus, in
the embodiment illustrated, the first conveyor 14 is
25 shorter than the second conveyor 16 due to the spaced-
apart relationship of discharge ends 14A and 16A. The
conveyor assembly 12 transports the elongated dough
products 25 toward the discharge ends 14A and 16A
wherein conveyors 14 and 16 rotate at the same speed to
30 have the same conveying velocities. In a preferred
embodiment, each of the conveyors 14 and 16 include
spaced-apart dividers 28 or other similar devices that
separate the elongated dough products 25 from each
other, which are dropped onto the conveyor assembly 12
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a di scharge end. -DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS FI GS. 1
and 2 il M@PHIW2%n enbodi nent of a 15 dough handl i ng nmacRFRYSIRBH t he
present invention. Cenerally, the dough handling nachine 10 includes a
conveyor assembly 12 having a first conveyor 14 and a second conveyor 16.
As illustrated, the second conveyor 16 is_positioned along side the first
conveyor 14 to 20 convey in a direction garallel to the first conveyor

14. The first conv . nel r d
conveyer 16 hasth BiliceRbAdi HEGR 8 (uoGaR %paﬁ%%. aéét”??%?ﬁdﬁi {ErSy

di schar ge end 1d¢nvayohe zesemiplyig 1R r @aparates THhSpgdongasad dryehar ge
25 ends 14A 9 &éé;e' 'z%waf]ﬁﬁocgﬂagwams%gh 1E@eBer2f6)WhéMDthe

separate funct rst e spaced-apart ends 14 1o
si de- by"3|de do@éﬁnaaﬁédcﬁ§ushtRfQﬁP%F%C%@ 6#%9%3?&?1 3 ﬁgéﬁng and
phased”, vgereppgt hagoyaBraaedust Fiddstar Qnﬁ&l@@.ﬁufallon&dughd pilkce gener al |y

follom/each other in succession in a ¢ nye ectio OA _on t hi_rd
conveyor 20. nsﬁﬁéréﬁﬁédﬁﬁﬁﬂt%IQQ%ﬁ¥§ U?L &8“%% nw&y6r ng gnd
pos Id ti ?neczilbelhows]g e shpadabge cerlse 1%;&@ J:6Avéyorec2ﬂ ve tTie deegond
product s t egﬁdigghué&t gﬁ %:%T%é%“ﬂgbF%ﬁgwcééng%nues to travel on

the second conveyor 16 to the second discharge end 16A

10 whereat it is dropped subsequently onto the third
conveyor 20. As discussed above, in one embodiment; the
third conveyor 20 can move at a lateral speed faster
than the lateral speed of the first conveyor 14 and the
second conveyor 16 to separate the individual dough

1s pieces 26 from each other in the conveying direction of
the third conVeyor 20.

Referring back to FIGS. 1 and 2, the dough
handling machine 10 includes a support frame 40 having
lower rails 41, upstanding support membexs 42, upper

20 rails 44 and cross-members 46 {illustrated in FIG. 2).
A motor 48 drives the convéyor assembly 12 with a drive
belt 50. As stated above, the first conveyor 14 and the
second conveyor 16 are preferably driven at the same
lateral speed. 1In the embodiment illustrated, the drive

25 belt 50 drives a common drive shaft 52 that is operably
coupled to the first conveyor 14 and the second conveyor
16. Other drive devices can be used, for instance,
separate motors can be provided for each of the
conveyors 14 and 16. The'conveyors 14 and 16 rotate

30 about guide rollers 54 and 56 at the discharge ends 14A
and 16A, respectively. An intermediate guide assembly
58 is provided between the common drive shaft 52 and the
guide rollers 54 and 56. The conveyor assembly 12
includes a support frame indicated generally at 60. 1In
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WD 99/ 15020 PCT/ US98/ 15374 -4- are
conveyed ornwoisenfozer st conveyor 14 and the second conveyor 1fct/Dsoknsara,

si de- by-side rel ationship, the dough products 21 are phased in succession

on the third conveyor 20 because the dough products 21 are dropped 5 from
t he conveyors 14 and 16 at different tines. Preferably, the third .
conveyor 20 has a lateral speed greater tkh&+ the |ateral speed of the first

conveyor 14 and the second conveyor 16 so that dough products 21B
di schar ged fromthige sabsoddimrdehailgaratirptesd f athel0suppertieefiramegh60

products 21A di yehanged faam {he)iheat Séfﬁbéﬁges@ﬁd e fhgei%ﬁ@glt he

third conveyor 20 can be operated at ;the same speed or a sl ower spee t han

the first convePSXtEPMHNEOBRe ségﬁhd1€8398§€k E@rt$980n@?@’ alde
spaced- apart relaehveddl mdie 1152 tdlb@h@fcﬁqtﬁm&%w é,ﬁﬂeaasafcan

roduct . Reber t IS COUBPCPTRCeErAT Mre o dF o ST Al SBCORACETRey
product. RePerriY c veyor
16 are positi onedhesuflfongaemd Yiaigls gpresthusths t BS etohbet bepagathdt hatl/ox

el ongat ed dough %r §i¥§%ua%héo&g®h§g%% %953§§l%?%§pcﬁsgg§gg ggg on each

of the conveyors. doug
deposited on th@heohheydrcasseybryzqz @du@ungﬂxﬂ;lustratedwwhere1n the

conveyor assembly 12 and the third conveyor 20 are
10 driven from the motor 48, the conveyor assembly 12 and
the third conveyor 20 can be separate, stand-alone
machines.
The dough processing 1line 30 can produce
rolled dough products such as cinnamon rolls, jelly
15 rolls or the like. Individual dough ‘pieces 26 can be
obtained from the elongated dough products 25.
Preferably, the elongated dough products 25 are cut or
sliced all the way through, scored or include other
suitable perforations to allow the elongated dough
20 products 25 to be easily separated. If desired, a
suitable . cutting device such as a rotating blade 65
(FIGS. 3 and 4) can be located between the conveyors 14
and 16 to cut the elongated dough products 25. Other
cutting devices such as a water jet could also be used.
25 If desired, the elongated dough products 25
can be geparated prior to depositing individual dough
pieces 21 on the conveyor assembly 12. In this manner,
the conveyor assembly 12 is used only for properly
placing the individual dough pieces 21 in succession on
30 the third conveyor 20. Referring to FIG. 3, deflectors
64 and 66 positioned at discharge ends 14A and 16A can
be used to further ensure proper placement of the dough
pieces on the third conveyor 20. For uncooked rolled
dough pieces, the deflectors 64 and 66 help to control
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and 16B, whiwdogixaafe aligned with each other. Thus, in the e g;g;,
illustrated, the first conveyor 14 is 25 shorter than the sggg,g cgéﬁeyor

16 due to the spaced- apart relationship of discharge ends 14A and 16A. The
conveyor assenbly 12 transports the el ongated dough products 25 toward the
di scharge ends 14A and 16A wherein conveyor-y-14 and 16 rotate at the sane
speed to 30 have the sanme conveying vel ocities. In a preferred

enbodi nent, eachrotathiencas eyhesdbbgingpilécesmchrede dyoppadt apar brdbyi @y S
28 or other sim Vi t hat p t ng dough_pr oducts 25
from each ot her,l:\%%lagﬁ agggdr%%b]é%gofﬁo?fhé}gog\%%yorag§§§e ?/c‘%%‘ SUBSPFTUTE
SHEET (RULE 26) exauwpleg/ t®o2@wuch rotation can cause the dough piece to

PCT/ US98/ 15374 - Gnrhl SUGEESHed JIBR $1PUaaPERCERS! BCHhOE A0y cFG
conveyor assenbly 12 separates the el ongated doug producP I'nt’0 .
i ndi vi dual d®ughSBi&abdereshfenature ef®ngdicxd esagwlsrodsecyred rtemchhehe
first discharge guppereé ¥Ameheieat a first individual dough piece 27A

separates from a second i ndjivi dual dough piece 27B and is dropped onto the
thiprd conveyor 20. The s&&&rd” scgemgti%aef\ﬁy %.l%.ustrates a pp%rtion of

a conveyor 71 having a discharge end 71A. The conveyor
71 is similar to the conveyors 14 and 16 described
10 above; howéver, the discharge end 71A includes a
declining portion 73 just before the point at which
dough pieces are dropped from the conveyor 71. The
conveyor 71 includes the spaced-apart dividers 28, which
separate the elongated dough products 25 from each
15 other. (Of course, the conveyor 71 and the discharge
end 71A can also be used for previously separated dough
pieces 21.) The declining portion 73 helps locate each
of the dough pieces to be dropped from the discharge end
71A in a predetermined position such that each dough
20 piece can be accurately dropped, for example, in the
selected spoon 84 of the third conveyor 20. In
particular, as the conveyor 71 travels across a
substantially horizontal portion or level portion 75 to
the declining portion 73, elongated dough products 25
25 are separated into dough pieces 26 and each of the dough
pieces 26 rolls forward to engage one of the adjacent
spaced-apart dividers 28 as illustrated. A deflector 77
is positioned adjacent the discharge end 71A so that the
dough pieces 26 do not roll off the end of the divider
30 28 as the conveyor 71 rotates about a guiding device,
such as an end roller 79. The deflector 77 temporarily
traps or pins each of the dough pieces 26 and ensures
that each of the dough pieces 26 drop substantially
straight down onto the third conveyor 20 at the
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I ndi vi dual dough piece 27B then continues to travel on the second conveyor
16 to the J¥Q@8%H0 scharge end 16A 10 whereat it is droppask/sspeasgyent|y.
onto the third conveyor 20. As discussed above, in one enbodi nent, the
third conveyor 20 can nove at a |ateral speed faster than the |lateral speed
of the first conveyor 14 and the second conveyor 16 to separate the

I ndi vi dual dough 15 pi eces 26 from each~8ther in the conveying direction
of the third conveyor 20. Referring back to ths. 1 and 2, the dough

handl i ng machi n8PPEOPRHATEe & S uppBr ?#ﬁ&m?o A PT oneheF afimlkar

upst andi ng suppgutidiegbestsruttutppean?be used sad4thed pIioRs -whsher shd6

illustrated i dri h A ly 12 wth
Gri ve bert 50 RereeyPE, 7, Braterals) ErER LhAvesBre S i v nhosteareal "
conveyor 16 areppréfionalfiSy tdr ibhen Geclimingpotrtiena’3speed. In the

ebodi ment bllustrated, the @e/@uimaideid Phdilissed £omFRe I va,ghaft

52 that is operably coupl to the first convggo and the sécohd
conveyor 16. Ehazd appveyasv?Bels cppRrieddiren it suppoat fupaede

motors can be pbavigigshdt eaghsof74 he opweyprsaldaive 26h&aGonyeyor s
14 and 16 rotat bou&1 guide rollers 54 and 36 at t'he di scharge_ends

.30 ,
14A and 16A, re é‘é’FPvley.t £ MORA AR PR R dEtERPSLEs76s freideled
bet ween t he conwheedsi v@&o shafit &2 ai@ tHepported for rotation on the

10 support rails 74 and xotate the third conveyor 20
underneath the discharge ends 14A and 16A. In a
preferred embodiment, the third conveyor 20 includes
tilting or pivotal spoons 84 which receive the
individual dough pieces 21 and 26 from the discharge

15 ends 14A and 16A. As described in U.S. Patent 3,458,970
to Reid et al., which is incorporated by reference in
its entirety, the spoons 84 pivot upwardly after
receiving the individual dough pieces 21 and 26 to load
the dough pieces 21 and 26 into containers. Although

20 illustrated wherein two conveyors 14 and 16 provide
dough pieces 21 and 26 to the third conveyor 20, three
or more conveyors can also be used to separate and/or
provide dough pieces in succession to the third conveyor
20. FIG. 5 illustrates a conveyor assembly 88 having

25 three conveyors, wherein a conveyor 89 is positioned
between the conveyors 14 and 16. The conveyor 839 has a
discharge end 89A spaced-apart from the discharge ends
14A and 16A and is driven by the shaft 52 at the same
lateral speed as the conveyors 14 and 16.

30 FIG. 6 diagrammatically illustrates one method
of placing individual dough pieces in succession on the
third conveyor 20. In the method shown, individual
dough pieces 90A, 90B and 90C were obtained from a
single elongated dough product distributed by the
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gui de rol | a8 994s@pd 56. The conveyor assenbly 12 includes
frame indicat e?g generally at 60. In WO 99115020 PEridgERED

PCTI US98115374 -6- the enbodinent illustrated, the support frane 60

i ncludes an inclined portion 60A and a horizontal portion 60B. The

I nclined portion 60A allows the conveyor assenbly 12 to be positioned bel ow

an end of 5 t he dough processing line 30 (FIGS. 3 and 4) to receive the

el ongat ed dough qurodiyeirs sdmbbye 88paf aFed.abd/ ehilavdndidiidudilaldsirpoh
heF are

pi eces 21 pl aceq. ;i o Si n T nv r..20Q. t hough

il lustrated mhegséien%etssﬁegg%hvce%?oér) gtsnrsagn%?; 1 ngend8¥’ﬁgl§%dr leé%lﬂv

10 driven fromlidngatscdr d8igh heprodueyor immedibbely? dod loheirichi rthe
conveyor 20 can t apd.- e | 4 Thgad h pr, i

line 30 can pr ogttjig)e a(oi }ﬁq&‘odé%éh‘egfg S%t :Sfrgs}ﬁ ﬂaeegescigﬁzérrgggr'ol @%@ﬁ%&g&e 15
rolls or thé |ik&e jnpdividual ddapgahpiriecee 99T IAC obani kel Groppede -

el ongat ed dough scR@sis AR Brfeer albley, thiege! e8aeb9erdosgh HOWIClHe?5

are cut or sliced all th t hr qugh, scored or i nclude other
Eind(’j‘z‘.vidua \gg%gh p?.e%es 92A-92C are grouped together and

follow the dough pieces 90A-90C, which are also grouped
together, separation of the individual dough pieces in

10 the manner such as illustrated in FIG. 6 helps ensure
accurate placement of each individual dough piece on the
third conveyor 20 since all of the dough pieces from a
common elongated dough product are not dropped in rapid
succession.

15 Desired spacing of the individual dough pieces
on the third conveyor 20 is obtained by wvarying the
lateral speeds of the conveyor assembly 88 and the third
conveyor 20 as well as the spacing between the discharge
ends 14A, 16A and 89A of the conveyor assembly 88. The

20 following egquation provides one method for calculating
the distance between the discharge ends given the
desired spacing between the individual dough pieces as
represented by the pitch of the spoons 84 and .the
lateral speed of the conveyor assembly 88 and the third

25 conveyor 20.

o LxAx (C+1)

XC
[Z20 _1)
V12
where
L = Conveyor Extension (from a Reference
30 Conveyor, e.g. Conveyor 14);
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suitable perforations to allow the el ongated dough 20
easily sep¥x39ad4020 |f desired, a suitable cutting devi

products 25 to be
ce ¥ATUSIH15374

rotating blade 65 (FIGS. 3 and 4) can be | ocated between the conveyors 14
and 16 to cut the elongated dough products 25. Qther cutting devices such
as a water jet could also be used. 25 | f desired, the el ongated

dough products 25 can be separated prior-tB-depositing
pi eces 21 on the conveyor_assenpbly 12. In_this nan

ndi vi dual dough
he _cgonveyor

er, .t
assenbly 12 is used oniy RoF, P+EhBRF§ pl%%?‘ﬁ‘aefeherb%ﬁfm dBAFCBBugh®Pi eces
21 in succession on 30 the tbbhdegorveyo(P2fch BEf spoong 84) FIG 3,

defl ectors 64 and 66 posijione di sgharge, ends 14 . an _be used
to further ensure proper I%céﬁ% €bt © h@ogngElSFsggggg%l%%Q‘fﬁ??dan
conveyor 20. For uncooked rol | Blodgagadpbeugk, Prhdudbfl ectors 64 and 66

help to control SUBSTI TUTE '§HEE%Eé§g&ESﬁQEd ofvgog%ﬁ;gggo‘; and

PCT/ US98/ 15374 -7- rotati &l as: ough preces are
retain the coiled form of Vi.:ie Hatghapi Epesd ofFEPN¥RARPI
rotati on can cause the dough piece to

ged In order to
ssepblyneh.

Thus, using the discharge end 14A as a
reference, the distance between the discharge end 142

10 and the discharge end 8%9A is obtained when L equals 1

15

20

and C equals 3, while the distance between the discharge
end 14A and the discharge end 16A is calculated when L
equals 2 and C equals 3.

In the embodiment illustrated, the desired
distance between the individual dough pieces is equal to
the pitch of the spoons 84 in order for the dough pieces
to fall thereon. Other types of conveyors, such as a
flat conveyor, can also receive the dough pieces, if
desired.

Although the present invention has been
described with reference to preferred embodiments,
workers skilled in the art will recognize that changes
may be made in form and detail without departing from

the spirit and scope of the invention.
25

—

-

This Sheet Has

Been Replaced
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;| THIS SHEET HAS BEEN
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unroll. The (d rs 64 and 66 .are supported with a 5 Sui
structure 70, fgtb)?gtfégarrpl e, secured to the support franme 60. %?@&93/15374

schematically illustrates a portion of a conveyor 71 ham‘rg—a—eh-s&ha.tg_e\d
71A. The conveyor 71 is simlar to the conveyors 14 and

above; however, the discharge end 71A-ihncludes a MWE ””m
73 just before the poi nt at which dough pieces are droppe

conveyor 71. ThesumnvesocLAXIMEDCEISdes the spaced-apart divi ders 28, *whi ch
separate the el ongated dou Qt.her (OF course,

C romeach 15
t he conveyor 71 and the di g%h@?ggﬁ fﬁ‘%n%iﬁngaﬁ’ag §8eb§°ﬂl§§d'sf1&g previously
separ at ed dough pi eces 21.)aTHelxst| iconveywor t ifor 78etel pingoodwegleaandf

the dough pieces to be dropped fy %Bdough ggi.gﬁ er&g&ééi@geaaccurat o,

predet ermi ned position such that eac pi ece can
dropped, for exanple, in the sel@tsebargpoendo8ghsf the third conveyor

20. In particular, as the;caruehar gé.n‘}é?af| gog.cr%iav stig{}%hal lthe
hori zontal portion or |evel portion 75 to the declinping poriion

el ongat ed dough products 25 25 S@FeNdeSANSIPT RILRSUBRSHLEOBSA2 6 Long

each of the dough pieces 26 rollgifertnedfipsengogeepoe 0 ddidrardjiac ehe
spaced-apart dividers 28 as illu tratgd A dffl ct 2L OF, 771:' S 03|t|one(%h
adj acent the discharge end 71A sB ¥R%t1PHe © irst “cnveyor, e

second <conveyor having a second

discharge end that is spaced-apart from
the first discharge end; and

a third conveyor positioned below the first
and second discharge ends so as to
receive dough therefrom.

2. The dough handling machine of claim 1 and
further comprising means for driving the first and
second conveyors at the same speed.

3. The dough handling machine of claim 2 wherein
the means for driving comprises a common drive shaft
coupled to the first and second conveyors.

4. The dough handling machine of claim 3 wherein
the second discharge end is spaced-apart from the first
discharge end so as to deposit dough between successive

dough from the first conveyor.

5. The dough handling machine of claim 1 wherein
the first and second conveyors include spaced-apart
dividers.
I
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dough pieces 26 do not roll off the end of the divider 30 28 as the
conveyor 7WOr99t1a828s about a gui di ng device, such as an end poriuses/is374 The
defl ector 77 tenporarily traps or pins each of the dough pie

ensures that each of the dough pieces 26 drop substawm" i AL down
onto the third conveyor 20 at the WO 99115020 ”"”mmmﬂ ‘I
PCT/ US98/ 15374 -8- appropriate tine. A ra}%é roller 81 of other si ar

gui ding structure can be ysed, at .the i,nt where the_.conveyor 71 traverses
P om the subst dm i ai 1y hdHS Giia Baridbe BAchirke Ofetiantng WeteDh 73, 5
I n the enbodi msHe iddaid adddréyor| i dositiordd ral mumpveide e i Bisspport ed
fromthe support frane 40 on_support rails: 74. _.T T nveyor 20 can
be driven by th‘%o%%%orr z?é“’?’hFﬁﬁSh‘%e (fp%/éee%eaéha%%&@(?g% mﬁgglgﬁ%“%‘gd 82
are supported fsw asotat recedvet hecodmonsgppogatedi dough phdceothat ise

third conveyorﬁ%ﬁy{ﬁ{ﬂgg%got hg,di I%Qee_nﬁzfééé b 68he ¢dmfon

preferred enbo , I rd conveyor 20 i es tilting or pivotal
spoons 84 whi clelengatad drugh@iscriarearheh Pheckirst dircbarge grd he

di schar ge

7. The dough handling machine of claim 5 wherein
the first conveyor and the second conveyor each include
a declining portion at each respective discharge end.

8. The dough handling machine of claim 1 and
further comprising a deflector positioned at each
discharge end for deflecting dough therefrom.

9. The dough handling machine of c¢laim 1 and
further comprising a fourth conveyor <for receiving
dough, the fourth conveyor being positioned along side
the first and second conveyors to convey in the
direction of the first conveyor, the fourth conveyor
having a fourth discharge end that is spaced-apart from
the first and second discharge ends.

10. A method for phasing dough pieces comprising'
the steps of: _
depositing dough pieces onto a conveyor
assembly across a first conveyor and a
second conveyor positioned along side
the first conveyor, the second conveyor
having a discharge end spaced-apart from
a discharge end of the first conveyor;
conveying the dough pieces on the first and
second conveyor to the discharge ends;

\\
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ends ng?nd 16A. As described in U S. Patent 3,458,970 to Reid et

aI , wWhich H%?porat ed by reference in its emmwﬁm

pi vot upwardly after receiving the individual dough pieces 21 and 26 to

| oad the dough pieces 21 and 26 into containers. é!ﬂ"gﬂmgmn ustrated
wherein two conveyors 14 and 16 provide do h pi e Hmm,the third
conveyor 20, three or nobre conveyors can a o be used td sépafate and/ or
provi de dough pieces in s h r Y F

il lustrates a conveyor as?%@égglﬁg 8 80 gh g’tl%rg%e%%%ﬁluvéggr sdls\ﬂ%r(ﬁ% a
conveyor 89 is positioned bet we%!ndt hé G@w@m@t 1goRyelyas. o!me eoroheydr 89

has a di scharge end 89A spaced- btom the di scharge ends 14A and 16A
and is driven by the shaft 52 at t e sane | ateral speed_as the conveyors 14
and 16. 30 FI Fonvely i@ antie | daugh i PREser af¥amorfehere diaistof

pl aci ng individual .dough pi ece&éﬂvé*ﬁ ,csescsﬁortw the rhi £6n¢epyey it 2G
In the met hod shown, i ndividual dou

f%s cest}%} "%FB nd 90 re obtained
froma single el ongated dough p‘T‘B‘Eﬁ LrSLBIRATERECDAEET

(RULE 26) WO ?9/ 15020 conveyor; and
PCT[ US98/ 15374 discharging a dough piece from the discharge
end of the second conveyor onto the

third conveyor.

11. The method of claim 10 whexrein the dough piece
deposited on the conveyor assembly comprises an
elongated dough product spanning across the first and
second conveyor and wherein the ' method further
comprises:
separating a portion of dough from the
elongated dough product when the
elongated dough product reaches the
discharge end of the first conveyor.

12. The method of claim 10 wherein the step of
conveying the dough pieces on the first and second
conveyors is at the same lateral speed.

13. The method of claim 10 wherein the dough
pieces deposited onto the conveyor assembly are
substantially separated.

14. The method of claim 10 wherein the dough
pieces deposited onto the conveyor assembly are at least

partially attached.
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conveyor assenbly 88 of FIG 5, while individual dough pieces 92A, 92B and
92C wer e olww@bagad r om anot her el ongat ed dough prodggg‘%gnggkﬁgﬁgﬁg‘}?
foll owi ng the el ongated dough product for pieces 90A-90C gsthe
i ndi vi dual dough pi eces 90A-92C can be dropped sucg‘_; byely onto the third
conveyor 20 where the individual dough pieces 92A- ’#Mw, oget her
and foll ow t he dough pieces 90A-90C, whicfuare al so*gro . ﬁﬂr,

suc

separation of the individual dough pieces in 10 t he manner h* as
illustrated in RISG 6 hel Bhemsmbtodcducdidnmpiacemdnfustheactomnpel xinyal
dough pi ece on t ) e 0.5l I .Qf d ' ssfroma
common el ongat e olué%]tr%fgtc)%\cét )ég)?‘g% ngti e%(ré%p%gd t?!r(? yﬁ g’%ﬁdgggggggéggn?nf@ '
Desi red spaci ng tdte ghatigd @nds dough pieces on the third conveyor 20 is
obtai ned by varying the |lateral speeds of the conveyor assenbly 88 and the
third conveyor 20 as well as the spacing_between the-di scharge ends 14A -
16A and 89A of e conveydheadsshad ofgclaimm 3§ andofpsthay eempxising

provi des one neidegftAcrliai} crbedtient BE diked anceghepyeerst he dimshagge ends
gi ven the desir spacin t we t he, i ndi vi dual _dough pi eces as
represented by (taaﬂé ﬁ@&?ﬁ%%dﬁf%@% §P2St ateral speed of the
conveyor assenbly 88 and the third 25 conveyor 20.
17. A method for separating an elongated dough
product into separate pieces, the method comprising the
steps of:
depositing the elongated dough product onto a
conveyor assembly across a first
conveyor and a second conveyor
positioned along side the first
conveyor, the second conveyor having a
discharge end spaced-apart from a
discharge end of the first conveyor;
conveying the elongated dough product on the
first and second conveyor to the
discharge ends; and
separating a portion of dough £from the
elongated dough product when the
elongated dough product reaches the
discharge end of the first conveyor.

18. The method of claim 17 and further comprising
driving the first conveyor and the second conveyor so as
to have the same lateral speed.

19. The method of claim 18 and further comprising
depositiqg separated pieces of the elongated dough
product from the first and second conveyors onto a third
conveyor positioned below the discharge ends.
-
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[err] where L = Conveyor Extension (froma Reference 30

Conveyor, WQ9%188¥veyor 14); WD 99/ 15020 PCT/US98/15374

PCTI US981 15374 -10- A = Distance Bet ween Dough Pieces on Conveyor 20
(Pitch of Spoons 84); C = Nunber of Dough Pieces Obtained from an El ongated
Dough Product; 5 V[err]= Lateral Speed of Conveyor 20; and
V[err]= Lateral Speed of Conveyor Assenbl41®8. Thus, using the discharge

end 14A as a reference, the distance between the discharge end 14A 10 and
the di scharge eRB8-89A i s dbCargEgofhef claimald andnfurthepgemprisknge t he

di stance betweefrilengi $HRARGS N EAR Y dthey BEEddrghieefch 16454
cal cul ated when _L gj% 2 and Cequals 3. In the enbo%‘i?errent iIIus?%l?i?ed,

e
the desired 15 E£igg SEEARG FAWEYHF vi dual dough pieces is equal to
the pitch of the spoons 84 in order for the dough pieces to fall thereon.

Qther types. of genveyors, T?luecr%né%cshgd of claim 20 wherein the step of
depositing includes depositing successive dough pieces
from the first conveyor between successive dough pieces

from the second conveyor.
-
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flat conveyor, can al so receive the dough pieces, if desired. 20

Al t hough WwB89/1 sent invention has been described wt to
preferred enbgﬁ?%gnts, wor ker s skill?ﬁ_in the art wll recggﬁﬁggk?'gﬁ
changes may be made in form and detai'f" wi thout departing fromthe spirit
and scope of the invention. 25 WD 99/ 15020

PCT/ US98/ 15374 WHAT IS CLAIMED | S: 1. A dough handl i ng nachi ne
conprising: a first conveyor for receiving dough and having a first

di scharge end for dischargi ng dough; a second conveyor for receiving
dough, the second conveyor being positioned along side the first conveyor
to convey in the direction of the first conveyor, the second conveyor
havi ng a second discharge end that is spaced-apart fromthe first

di scharge end; and a third conveyor positioned below the first
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and second‘Q'ﬁg 29e ends so as t.o receive dough therefrom 2. The
dough handl i'ng nachi ne of claim1 and fu%éher conpri si ng meafST 6985374 ng
the first and second conveyors at the saffe¢ speed. 3. The dough
handl i ng machi ne of claim2 wherein the neans for driving conprises a
common drive shaft coupled to the first and second conveyors. 4. The
dough handling machi ne of claim 3 wherein the second discharge end is
spaced-apart fromthe first discharge end so as to deposit dough between

successi ve dough fromthe first conveyor. 5. The dough handl i ng
machi ne of claim 1l wherein the first and second conveyors incl ude

spaced- apart dividers. WO 99/ 15020

PCT/ US98/ 15374 - 12-\g6. The dough handl i ng nachine of claim5 dﬁ%}ein

t he second conveyorNi s positioned al ong sgge theé&irst conveyor such_ﬁhgt
t he spaced-apart di W,ders are aligned so thre%iive ac nygel o ed

dough piece that i <:yrated into two s§§éxgg pigces whe ) heN\ao
s X Nl
. |
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el ongat ed dough pi ece reaches the first discharge end. 7. .
handl i ng m¥®PEs02F claim5 wherein the first conveyor and t¥cr/ss»eassts
conveyor each include a declining portiorg/at each respective di scharge end.
conprising a
defl ector positioned at each discharge end for deflecting dough therefrom

8.

The dough handling nmachine of claim1 and further

The dough

9. The doug ndl i ng machi ne of clain1%zgnd further AQ{ising a
fourth cggvdggor f receiving doug t b6 fourt | i.tioned
along sid | [ nd ors _to_cpnv it diff ectlijonf of |t he
first conv 3 en t ils
spaced- ap fRomy et sy agdsecgma—urscharoe] enflds h I A nigt h¢d
for phasi ngj{datigh{ pi €c conpii sijng {t hg stleps| of} pagi ti{ingijddugh ecgs
onto a conyvBy agse a¢rogs g fijrst] canveyoriiarid dlisdflo nve 8%
posi ti oned| Rl dhg $id e firgt aonuey r, f{the sego c;nv%y Vi a
di schar ge = I HET-HES+ ;
conveyi ng tfe boubh Tieﬂes on{t hq fifrst aqd sbcoFd rorueytr t 24
di schar ge fflds prd
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. WD 99/ 15020 ' " PCTI US98/ 15374 -13- discharging a do ' 74r om
t he di schQ¥/15R9 of the first conveyor onto a third conve;l}t?r;r;/ﬁ%:%ﬁ\glseyi ng

t he dough piece from-the first conygyor on the third conveyor at a speed
faster than the first and second conveyor; and discharging a dough piece,
fromthe discharge end of the second conveyor onto the third conveyor. .11
The nmet hod of claim 10 wherein the dough piece deposited on the conveyor
assenbly conprises an elongated dough product spanning across the first
and second conveyor and wherein the nethod further conprises:
separating a portion of dough fromthe elongated dough product when the
el ongat ed dough product reaches the discharge end of the first conveyor.

12. The net hod of claim 10 wherein the step of conveying the dough

pi eces on the first and second

SUBSTITUTE SHEET (RULE 26)



eoon

conveyors is at the sane |ateral speedrnlaa a"": The nethgd of claan10
wherein the dough pieces deposited onta fhe conveypr assenbly are -

substantlally separated. 14. The ~met hod -of - cFai m 1@ wherei n t he dough
pi eces deposited onto the conveyor assenbly are at |east partially
attached. This Sheet Has Been Repl aced 99/ 15020 -14- 15. The

met hod of claim 10 and further conprising dé Iectlng the dough pieces as
they are di schar géerfpaskegangi.sciar goranatusicor insenmingredeiegh ointPai m

10 and further COHBﬁt%iﬂglrggﬁé ré&édﬁgné&)%tbog Oéaéé}& %ow%fa RIRCes Reighey

are discharged fromt e en for separating
an el ongat ed dougftpdducini nastiepanss eRpidces, a%hedhﬁﬁhgﬁec%ﬂpﬁ$@l%§sthe

steps of: depgsitiBggathg e&&i\%}&d ﬁgwhgprﬁﬁmapmgqlalﬁgnvswéns assgmbl y
across a first conve X 8 cony eZ
contalner dlspenser prov1 es containérs to the loading
conveyor which includes a provision for supporting the
containers in position to receive the dough pieces from
the spoons. With the containers in position, the spoons
10 are tilted to transfer the dough pieces by gravity from

the spoons to the containers.
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- <] o "o faoo0a o0 L2} '(.hr r‘n .1
positioned along side the, first cthveyor; tdfe sécohd conveyor - :
having a discharge end spaced-apart Sfrom a.distharge end of 't hé:.fi r st
conveyor; conveying the el ongated dough product”on"the first  and "second
conveyor to the discharge ends; and separating a portion of dough
from the el ongated dough product whenzgthe elongated dough product
reaches the di schgr%e end of the first onve$or. 18. The net hod of
claim 17 and furt h& ScoRfHEBEng dfftvPRg LHRCIPFSE 3 APRATAATI PEHE"SeBond
clonveyor sodafs t@%liaéethbe Samao{éabméa]baélpwdi fb&thdover Ebacféﬁt-ﬁpdraf,
claim 18 an urther .conprisin epositing separated.pieces of .the
el ongat ed dough E’Fg&}&e&fp?%ﬁf’lsﬁgrf EPE?’EXﬁgSSe ?3“5&4\?‘&9’0?? 6ﬂ?6védPﬁfer
conveyor posist i odestghe pdwctelse aties thargpfeends. as bibchB8415628ach of the
PCT/ 15981 15374 - 15- : th o] l.aim and f h i sing
driving the thir E}cag%\%gforcoarfv%%%gd gﬁgaggﬁotgﬁar?}’t%ﬁe% the "ELafBFRE
conveyors are staggered to create a desired pattern on

a receiving conveyor. .
There is an ongoing need for improved apparatuses and
10 methods of packaging individual dough pieces. Given an
elongated dough product such as an elongated roll, there
is a need to separate the elongated dough product into

pieces and/or reposition them in succession so that they
can be deposited individually in packages.
15 SUMMARY OF THE INVENTION
An apparatus and a method for dough handling includes
a first conveyor for receiving dough having a first
discharge end for discharging dough. A second conveyor
receives dough and is positioned along side the first
20 conveyor to convey in the direction of the first
conveyor. The second conveyor has a second discharge
end that is spaced-apart from the first discharge end.
The first and second conveyors can be used to separate
dough pieces from an elongated dough product such as a
25 roll and/or phase individual dough pieces to provide

them in succession for packaging or further processing.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a side elevational view of an apparatus
constructed in accordance with the. present invention,
30 being somewhat s::hematic and with parts removed.
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fi rst‘*aﬁd second"c@nveyors ,The met hod of

step of depO?C*’OE i ncl ud %R IQPe%i MPW%%A@ZA%H% IOI ec Dok

first convey t ween successi ve tougbmifvsses fromthe second conveyor.
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(57) Abstract

An apparatus and a method for dough handling includes a first conveyor (14) for receiving dough and baving a first dlscharge end
(14A) for discharging dough. A second conveyor (16) receives dough and is positioned alongside the first conveyor (14) to convey in the
direction of the first conveyor (16), The second conveyor has a second discharge end (16A) that is spaced-apart from the first discharge
end (14A). The first and second conveyors (14, 16) can be used to separate dough pieces (21) from an elongated dough product (25) such
as a roll and/or phase individual dough pieces (26) to provide them in succession for packaging or further processing.




