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(57) Abstract
A dough divider (120) is operable within 2 mixer bowl

(110) to divide the dough (116) into preset weights (c.g., 221 222 12
for bread, loaves, buns). A pendulum assembly (140) has a ’

retractable knife sleeve (146) to cut a charge of dough, which @

is compressed by a piston (148). The charge of dough is

expelled into a scaling die cylindr (129) and causes a scaling @
die piston (131) to be retracted until a preset weight of dough * )

is in the scaling die cylinder (129). As the knife sleeve (146) P2 PTy /140

moves out of alignment with the scaling die cylinder (129), 220 46 131 129
any excess dough is cut off and the preset weight of dough

is then expelled by the scaling die piston (131). 3

20 ||




drawi ng dough into a cavity by suction, the dough is then trapped in the 20
cawvity by a sliding knife bl ade. 'I]:Le.r_r_a.p.p.ed_d.o_ugh whi ch_coul d wei gh

approxi mately two ki'lograns, is highly conpressed and force into another
cavity whereby as much air:as. possible is displaced fromthe dough. This

pocket then wWowgs2svay fromthe piston cutting off a set vo
and because nost of the air has been dispelled, the dough |£§W§#efore

a set weight. (B) In some instances, a pre-vvei ghed | arge portion of dough
is placed in one large cavity, whereby theldough is conpressed by raising

the-platformon which it |s laced and the dough is then divided by neans
of a honeyconb addBBenent IMPROVERDOVGIDBMIPER g t he dough 30 into set

Panuf actur e however - douoRReRCROOND O THE IVENTRINP U1l 10 Red, < he
dough nust still 1be renoveHicichof thellpventiom t he ni xer bef Ore di vidi ng, and
VO 96/32845 THIS INVENTION relates to an |mproved A&oug‘mogléfél?ér 2
5 The dough divider may be provided as an accessory of, or an attachment

to, an existing dough mixer, or may be provided integrally with the dough

mixer.

2. Prior Art

In medium to large bakeries, bread dough is produced by

10 the following methods:

(A) Dough is mixed in a dough mixer, usually of the spiral
beater type, where the dough is removed either by hand, by cutting it out
‘of the bowl; or by removing the bowl, lifting the bowl several metres and
inverting it to deposit the mixed dough into a chute or hopper of an

15 automatic dough divider, where the dough is divided into portions. In
some cases, the entire mixer is lifted and inverted to permit the dough to
enter the divider hopper.

The divider works by means of a square or half-round piston
drawing dough into a cavity by suction, the dough is then trapped in the

20 cavity by a sliding knife blade. The trapped dough, which could weigh
approximately two kilograms, is highly compressed and force into another
cavity whereby as much air as possible is displaced from the dough. This _
pocket then moves away from the piston cutting off a set volume of
dough, and because most of the air has been dispelied, the dough is

25 therefore a set weight.

(B) In some instances, a pre-weighed large portion of
dough is placed in one large cavity, whereby the dough is compressed by
raising the platform on which it is placed, and the dough is then divided
by means of a honeycomb arrangement of blades, thus cutting the dough

30 into set portions. This machine is compact and relatively inexpensive to
manufacture; however, dough portions still need to be pre-weighed, the

. dough must still be removed manually from the mixer before dividing, and



the divider will only produce dough pieces weighing from 200-900 grans. As

bread rolls require_pieces weighing from40 grans to 120 grans, a separate
divider is required for rolls. Typically, an automatic divider of the type
di scussed in (A 5 above, costs $AU30, 000, while the dough divider of

met hod (B) W jcally cost approxi mately $AU12000- 1500Q; | vi der
for buns w WLWa further $AU 12000 approxi mately. SUI\/l\/l(gﬁﬂﬁ\@@?—é5
PRESENT | NVENTI ON The object of the present invention is to provide a

di vi ding 10 system on the dough m xer, 8o that dough is portioned off in

the mixer bow. It is a preferred object to provide a dividing system which
avoi ds the need therdivideewill anlypnedusedoughr pietas weighing faond 200e900:gnams. need

breforred obj ect AEQIBRSTPIE PR PRPA, velhion. s 40 earats 320 obrg dougn
can be set for dséparatendividekis requirediforirélls.eg., bread | oaves, buns, rolls,

etc. It is a further preferred object to provide dividigg system whi ch
may be provided as an atta ly, 89 autormatic, giv ré% the fypesdisgyssed in (A)

5 above, costs $AU30,000, while the dough divider of method (B) will
typically cost approximately $AU12000-15000; and a divider for buns will
cost a further $AU12000 approximately.

SUMMARY OF THE PRESENT INVENTION

The object of the present invention is to provide a dividing

10 system on the dough mixer, so that dough is portioned off in the mixer
bowl.

It is a preferred object to provide a dividing system which
avoids the need for inverting the bowl (or the mixer) and avoids the need
to remove dough manually from the bowl.

15 It is a further preferred object to provide a dividing system
~where the weight of the dough can be set for different bakery products,
©g., bread loaves, buns, rolls, etc.

It is a further preferred" object to provide a dividing system
which may be provided as an attachment to existing dough mixers, or as

20 an integral installation thereon.

Other preferred objects will become apparent from the
following description.

_ in a first aspect, the present invention resides in a dough
divider including:
25 a frame, locatable adjacent a mixing bowl of a dough mixer,

a first cylinder, hingedly mounted on the frame, for
movement between a first position and a second position;

a reciprocating sleeve or tube in the first cylinder;

a first reciprocating piston in the sleeve or tube;

30 a divider body on the frame, extendable into at least a
portion of the mixer bowl, having a curved face engageable with dough in
the mixer bowl;



20 an integral installation thereon. Qther preferred objects will becone
apparent fromthe follow ng descriptinon 1n a.first aspect the present
i nvention resides in a dough divider including: 25 a frane,

| ocat abl e adj acent a m xing bow of a dough mi xer; a first cylinder,

hi ngedly no the frame, for novenent between a firs &%1 ' and a
%ﬁg reci procating sleeve or tube in the firts?t cy’%@gjr; a
a

second positl

first reciprocating piston in the sleeve or tube; 30
di wider body on the frame, extendable intodat |east a portion of the
bow , having a curved face engageable with dough in the m xer bow ;
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a second cylinder in the divider bogdy;opRoably opgected éecond
cylinder in the tﬂg\é’h%agg,yamoperabl y connected to the curved face; and

a second reciprocating piston in the second cylinder, so
arranged that:

in the first position, the first piston and the sleeve or tube
are retracted and the first cylinder and/or the sleeve or tube receives a
charge of dough from the curved face of the divider body as the mixing
bow_l rotates;

the sleeve or tube is advanced to cut the charge of dough
from the remainder of the dough in the mixing bowl;

the first cylinder is moved to the second position and the
charge of dough is transferred to the second cylinder by advancing the
first piston; | |

a pre-set quantity of dough is ejected from the second
cylinder by advancing the second piston.

In a second aspect, the present invention resides in a dough
divider including: '

a frame locatable adjacent a mixing bowl of a dough mixer;

a sub-frame or housing hingedly mounted on the frame, for
movement between a first position and a second position;

a reciprocating sleeve or tube mounted in or on a guide
means in or on the sub frame or housing;

a first reciprocating piston in the sleeve or tube;

a divider body on the frame, extendable into at least a-

portion of the mixer bowl, having a curved face engageable with the
dough in the mixer bowl;

a second cylinder in the divider body, connected to the
curved face; and

a second reciprocating piston in the second cylinder, so
arranged that: ,

in the first position of the sub-frame or hodsing, the first
piston and the sleeve or tube are retracted and the sleeve or tube



a second reciprocating piston in the second cylinder, so arranged that: 5
in the first position—the first piston and the s|eeve or_tube are
retracted and the first cylinder and/or the sleeve or tube receives a
charge of dough fromthe curved face of the divider body as the m xing bow

rotates; thewpeg@dasOr tube is advanced to -cut the charge o Hﬁ.‘?oo
fromthe renmai nder of the dough in the mxing bow; the firis’Fﬂgy m#ér S

noved to the second position and the charge of dough is transferred to the
second cylinder by advancing the first pistfon; a pre-set quantity of dough

Is ejected fromthe second 15 cyl i nder by advanci ng the second pi ston.
In" a second aspe&gcelVeR apqqugﬁtof idﬁﬁeh?mth%%ee face gf theudivider bogy @s
including: a fragfe hd&ay BBWFrotdtegcent a -m xi ng bow of a dough m xer; a

sub-frame or housing hingedly nounted on the frame, for 20 novenent
between a first position athe slegve @idubmis advanced towtk the chargepfdoughe or

tube mounted in ¢HePhedefilittfer of the dough in the mixing bowl:

5 ~ the sub-frame or housing is moved to the second position
and the charge of dough is transferred to the second cylinder by
advancing the first piston;

a preset quantity of dough remains in the second cylinder as
the sub-frame or housing returns to its first position; and

10 the preset quantity of dough is ejected from the second
cylinder by advancing the second piston.

The guide means may comprise bars, rods, rails, tracks, a
first cylinder or the like to guide the sleeve or tube as it is advanced and
retracted (relative to the divider body).

15 in third and fourth aspects, the present invention resides in
a dough mixer incorporating the dough divider hereinbefore described in
the first and second aspects, respactively.

In a fifth embodiment, the dough divider has its frame
mounted on a wall, and the mixing bowi is transported (eg., on a trolley) to

20 a location adjacent the frame, the mixing bowl being driven via, eg.,
friction drive means by a drive motor provided adjacent the frame.
Locating spigots or pins, and complementary sockets or guides on the
frame and the trolley locate the mixing bowl relative to the frame (and
drive motor). |

25 'Preferably, the frame is mounted above the mixer bowl and
may be. raised vertically; swung to one side of the bowl, or swung
upwardly and rearwardly of the bowl. '

Preferably, as the first cylinder returns to the first position, a
further charge of dough is drawn into the first cylinder by retraction of the

30 first piston and the sleeve or tube. _ .

Preferably, when the first cylinder is at the first position, the
rotation of the mixer bowl is stopped.



means in or on the sub frame or housing; a first reciprocating piston in

t he_sl eeve or—tube; a divider body-on-the-frane extendable-into-at.-least a
25 portion of the m xer bowl, having a curved face engageable with the
dough in the m xer bow ; a seco ' [.n the divider body, connected

to the curvegobgsgss and a secon ton int 33

ition of the sub-frane or

cylinder, so 30 arranged t hat.
housi ng, the first piston and the sle€ are retracted and the
sl eeve or tube W96/ 32845 5

PCT/ AU96/ 00233 4 receives a charge, of dough fromthe curved face of the
di vi der body as the mi xi nd®refereblyoinathessecond pasition: the firstoeylinderwilhheed t o

cut the charge ofjidHydWith the second cylinder and the advance of the first piston will
transfer a quantity of dough from the first cylinder to the second cylinder
causing the second piston to be retracted in the second cylinder.

5 Preferably, the further advance of the first piston will cause
the dough in the second cylinder to be compressed to remove any air or
other gases. '

Preferably, as the first cylinder swings downwardly from the
second position, a peripheral cutting lip, eg., of neoprehe or other
10 resilient material, on the sleeve, will cut the dough remaining .in the first
_cylinder from the preset quantity of dough in the second cylinder, and the
first piston may be advanced to eject this remaining dough from the first
cylinder into the mixer bowl.
Preferably, when the second piston is advanced to eject the
15  pre-set quantity of dough from the second cylinder, the dough is ejected
onto a lifting tray mounted on the top of the first cylinder.
Preferably, the lifting tray is connected to the first cylinder
by a curved plate which passes in front of the second cylinder as the first
cylinder is moved from the second position to the first position.

20 The pistons, and the sleeve, are preferably advanced and
retracted hydraulically or pneumatically, although mechanical linkages
may be used if preferred.

Preferably, a hydraulic or pneumatic ram moves the first
cylinder between the first and second positions. _
25 ' Preferably, guide means within the mixer bowl, preferably
suspended from the frame, direct the dough towards the curved face of
the divider body.
Preferably, sensor means, on the frame, monitor the
quantity of dough in the mixer bowl.
30 | In a modified embodiment, two or more first and second

cylinder pairs may be provided to respgctively divide the dough in the
-

" This Sheet Has Been

™

mixer bowl to preset quantities.



fromthe remainder of the dough in the m xing bow; 5 t he
sub-frame or housing_is noved to the second pgsition and the charge of
dough is transferred to the second cylinder by advancing the first piston;
a preset quantity of dough remains in the second cylinder as the sub-frane

or housing ¥ 50 its first position; and 10 159%0 eset
guantity of vgéggé#ﬁfs ejected fromthe second cylinder by acrvcgﬁ‘cl ng z?%e

second pi ston. The gui de neans may conprise bars, rods, rails, tracks, a
first cylinder or the |like to guide the sl&eve or tube as it is advanced

and retracted (relative to the divi der body) 15 In third and
fourth aspects, the preseBRIERBES( 5 1 xer

second aspects. respocti vl dy%%ﬁhﬂefrfe P@ﬁﬁﬁﬁs%%%em'@e@h&ﬁfféﬁéhﬁﬁf%‘ra@ has
its frame nount egmbodimers will aow bé deseribedavitioréference tathe @ctoripamgng on a

trolley) to 20 a_location adjacent the franme, the m xi ng bow being
driven via, drawings. #WhIKNy e neans by a drive nmotor provi-ded adjacent

{Eg frame. 'socat' Ng spi gotlm@E Y ila schefiatic GRiP bEBRE eATDOdIREM A the dodgh des on

divider, for use with a mixing bow! mounted on a troliey;
FIG 2 is a rear elevational view of a second embodiment of
the dough divider mounted on a dough mixer (parts being omitted for

clarity); |
10 FIG 3 is a side elevational view of the divider of FIG 2;
FIG 4 is a plan view showing a portion of the dough divider
and the mixing bowil;

FIG 5 is a side elevational view of the dough divider, from
the opposite side to FIG 3, taken on line 5-5 on FIG 4; '
15 FIGS 6 and 7 are schematic sectional side views showing
step 1 of the operating sequence of the divider; |
FIGS 8 and 9 are similar views showing steps 2 and 3 of the
operating sequence;
FIGS 10 and 11 are similar views showing steps 4 and 5 of
20 the operating sequence;
FIGS 12 to 14 are similar views showing steps 6 to 8,
respectively, of the operating sequence;
FIG 15 is a table showing the respective movement of the
rams for the pendulum assembly, knife and compression piston in steps 1-
25 to 8, respectively, in the operating sequence;
FIG 16 is a schematic circuit diagram of the hydraulic
system for the divider; and
FIG 17 is an elevational view of the control panel for the
dough divider and dough mixer.
30 DETAILED _DESCRIPTION OF THE PREFERRED
EMBODIMENT
Referring to FIG 1, the mixer 10 has a mixer bowl 11




frame and the trolley locate the mxing bow relative to the frame (and
deive notor). 25 Preferabhly,. the frame is muunted above the

m xer bow and nmay be raised vertically; swng to one side of the bow ; or
swung upwardly and rearwardly of the bow . Preferably, as the first

cylinder retwéoga: the first position, a further charge Ofr?ﬂﬂﬂ&m@ﬁ dr awn
into the first cyzlhiﬁnder by retraction of the 30 first piston an ?he
sl eeve or tube. Preferably, when the first cylinder is at the first

position, the rotation of the mixer bow i% stopped. 5 Preferably, in

t he second positign he first. cylinder is aligned with the second cylinder
and the advance 'Eﬂ?afﬁ? qu"%?fﬁﬂ e AN @xien (nat showry i PYstol2 esugvhedim t he

first cylinder teauddoptedaraiiay 1@y! i nder causing the second piston to be
retracted in the second cylinder. 5 - Preferably, the further
advance of the first pistdn gliectricdrive motor 14 has a gearbox 15 (where the

output shaft 16, supported by a bearing 17, has a drive rolier 18, with a
5 friction drive coating, to operably engage and rotate the mixing bowl 11.
Locating pins 19 operably engage sockets 20 in the trolley 12 to
accurately locate the mixing bowl 11 in driving engagement with the drive

roller 18.
The dough divider 30, to be described in more detail with

10 reference to FIGS 2 to 16, is mounted on two pairs of paraliel arms 31, in
turn mounted on a support frame 32 fixed to a wall 33 of the bakery. A
hydraulic ram 34 is connected to a foot 35 on the frame, and one of the
arms 31, to selectively raise and lower the dough divider 30 into, and out
of, the mixer bowl! 11.

15 Referring now to the second embodiment of FIGS 2 to 5, the
mixer 100 has a mixer bowl 110 with a peripheral wall 111, an annular
floor 112 and a central core 113. The mixer bowl 110 is normally rotated
in the direction of arrow 114 (see FIG 4) and the dough is mixed by a
ram'’s horn beater 115.

20 The dough divider 120 has a base frame 180 mounted on
the mixer 100 and two pairs of parallel arms 181 support a main frame
182, where side rails 183 have stops 184 engaged by rollers 185 on the
mixer 100.

A take-off conveyor 186 is mounted on the main frame 182

. 25 and has a continuous conveyor belt 187, passing around rollers 188, 189,
to receive and conveyor the divided dough pieces from the dough divider

120. A handle 190 operates a screw 191 which enables the height of the

take-off conveyor 186 to be adjusted. The dough pieces are transported

between the lower ram of the belt 187 and a spring-loaded plate 192, the

30 plate 192 supporting the dough pieces as they are transported to a
discharge point.

Referring now to FIGS 4 and 5, a divider body 123 has an



t he dough in the second cylinder to be conpressed to renove any air or
ot her gases. Preferably, as the first cylinder_sw ngs dowwardly fromthe

second position,

resilient nater

a peripheral cutting lip, eg., of neoprene or other
ial, on the sleeve, will cut the dough remaining in th

first cylin the pre-set quantity of dough in the second cylin
and the fi r$68% may be advanced to eject this remaini n%ﬁ%ﬁ"w

first cylinder

into the m xer bow. Preferably, when the second pisto

advanced to eject the 15 pre-set quantigsy of dough fromthe second
cylinder, the dough is ejected onto a lifting tray nounted on the top
the first cyli ndupwaﬂlyefmhm gurvetddate 124 poovided with scrapeeedges 1125 h26f i r st

the first cylind

Che Tirst eyt ndid 2P N EMkE fod SO 116 i B8 mBly o e o 35

20

ATS1ighpi lréfaﬁﬁﬁ of @vsInfbte bowt a8, duling tﬁé%ﬁéﬁﬁ& Bf e aivied

retracted hydraulicall neunmati cal | al t hou mechani cal |i nkage
y 12érl ‘L‘)'G Y, gh g

be used if prefcbPd

first cylinger besseriy 492 ah'thd pidteing trrolbh RS libiigH $16 by the divider body
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123.

A scaling die 128 has a cylinder 129 extending rearwardly
from the divider body 123 and its mouth 130 is connected to the curved
face 124. A piston 131 is reciprocally mounted in the cylinder 129 and is
advanced by a pull rod 132 to be hereinafter described.

A pendulum housing 140 (see FIGS 5 to 14) is hingedly'
mounted via stub axles 141 in bushes 133 on side plates 122 on the main
frame 182. A hydraulic ram 200 is operable to move the pendulum
assembly 140 between the first position shown in FIG 6, through an
intermediate position shown in FIG 8, to the second position shown in FIG
10. Proximity switches A1, A2, A3, contacted by a finger 202, monitor
and control the ram 200.

A cylinder 142 is provided in the housing 140 and has a
semi-cylindrical extension 143 on which is mounted a curved plate 144
and a lifting tray 145. A cylindrical knife sleeve 146 is reciprocally
mounted in the cylinder 142 and has a bevélled cutting edge at its forward
end. A hydraulic ram 220 is mounted on the pendulum housing 140 to
selectively advance and retract the knife sleeve 146 via a rocker arm 221
and connecting link 222.

A piston 148 is reciprocally mounted in the knife sleeve 146
and is selectively advanced and retracted by a hydraulic ram 240

“mounted on the pendulum housing 140, via a rocker arm 241 and piston
rod 242.

The operation of the divider 120 is lowered into the mixer
bowl 110 with the scraping edges 125, 126 and 127 on the divider body
123 in engagement with the core 113, annular floor 123 and peripheral
wall 111 of the mixer bowl 110.

10
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pbewl willngssist.inithe sealing ofdhe scrapingredoes t he



25 Preferably, dough guide neans within the m xer bow ,
preferably suspended fromthe frane,_direct the dough towards the curved

face of the divider body. Preferably, sensor neans, on the frame, nonitor
the quantity of dough in the m xer bow . 30 In a nodified
enbodi rrent,“;%RB nore first and second cylinder pairs nmaypde REpkksied to
respectively divi 8 the dough in the m xer bow to pre-set quantities.
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BRI EF DESCRI PTI ON OF THE DRAW NGS To enabl® the invention to be fully

under stood, preferred enbodi ments will now be described with reference to
t he acconpanyi ng drawi ngs,Then peRdulim sassembly 140 is inifially 1mpved, by et i c
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nmounted on a tr
FIGS 6 and 7 - the finger 202 engaging proximity switch A1 - with both the

knife sleeve 146 and the piston 148 being retracted. As the mixer bowl

5 110 is slowly rotated in the direction of arrow 114, the dough 116 will tend
to move up the curved face 124 of the divider body 123, ie., in the path
indicated by arrow 116a in FIGS 4 and 5..

In the first step of the sequence (FIGS 6 and 7), the knife
sleeve 146 is advanced by ram 220 (until it engages a proximity switch

10 K2) to cause a charge of dough to be cut from the body of the dough 116
in the mixer bow! 110.

In the second step (see FIGS 8 and 9), pendulum ram 200
is partially retracted, until the finger 202 engages proximity switch A2, and
the pendulum assembly 140 is now in an intermediate position.

15 In step 3, piston ram 240 advances the piston 148 to
compress the charge of dough in the knife sleeve 146. If the finger 223
on the rocker 222 trips proximity switch P2 before the hydraulic pressure
in the line to ram 240 operates a pressure switch, this indicates that the
charge of dough in the knife sleeve 146 is below a preset minimum

20 weight, eg. 700gms. As shown in FIG 15, ram 200 is retracted, the mixer
bowl 110 is rotated to supply additional dough to the knife sleeve 146,
and the piston ram 240 is then operated to test the size of the new charge
of dough. |

In normal operation, however, the piston ram 240 will

25 achieve full operating pressure before the finger 223 reaches proximity \
switch P2 and so the charge of dough in the knife sleeve 146 equals, or
exceeds, the preset minimum limit.

In step 4 (see FIGS 10 and 11), pendulum ram 200 is
retracted to cause finger 202 to trip proximity switch A3, and the

30 pendulum assembly 140 is moved to the second position so that the knife
sleeve 146 is aligned with the scaling die cylinder 129. In step 5, piston
ram 240 is advanced to advance the piston 148 towards the scaling die



FIG2 is a rear elevational view of a second enbodi nent of the dough

di vi der nounted on _a dough m xer_(parts being omtted for _clarity); 10
FIG3 is a side elevational view of the divider of FIG2; FIG4 is a plan

vi ew showi ng a portion of the dough divider and the m xing bow; FIG5 is a
5| de el evati w of the dough divider, fromthe opposi ' FI G
3, taken on %ﬁé”%’?‘% on FIG 4; 15 FIGS 6 and ﬁ?@%#gmtic
sectional side views showing step | of the operating sequence of the
divider; FIGS 8 and 9 are simlar views shooi ng steps 2 and 3 of the

operating sequence; FIGS 10 and 11 are simlar views showi ng steps 4 and 5
of 20 the operd28itg anh(nr;mﬁsmmemarge ofr thesdoughaintw ithevdies hdheng

Showi ng 1 he-F osp BRI U, skt 381is HRERSY,RSReaFdy 0 B ol 128001 8 °

kni fe and conpr epawd250i o the i pullstaP432 éligages ard adjustatds tstore1261. | fl'hta-he
oper ati ng sequence;
position of the adjustable stop (see FIG 5) is controlled by a screw-
5 threaded shaft 252, engaged in a bearing block 253, and rotatable by a
handle 254. _

By increasing the distance to which the scaling piston 131
can be retracted into the scaling die cylinder 129, the volume (and
thereby weight) of the dough to be divided can be increased.

i0 In step 6 (see FIG 12), pendulum ram 200 is extended to trip
proximity switch A3), and the pendulum assembly 140 is moved to the
intermediate position. It will be noted that the preset volume of dough is
contained in the scaling die 128, while any excess is cut off by the “wiping
action” of the knife sleeve 146 over the curved face 124.

15 In step 7 (see FIG 13), both knife ram 220 and piston ram
240 are retracted to retract the knife sleeve 146 and piston 148
respectively.

_ In step 8 (see FIG 14), penduium ram 200 is further
extended to move the pendtjlum assembly 140 to the first position to

20 receive a fresh charge of dough as the mixing bowl 110 is rotated.

As step 1 is repeated (see FIGS 6 and 7), the die scaling
piston 131 is advanced by the pull rod 132 to deposit the divided charge
of dough onto the lifting tray 145 for delivery to the take-off conveyor 186
when the pendulum assembly 140 is moved to the second position in step

25 4 (FIGS 10 and 11).

The pull rod 132 is advanced to cause the scaling die piston
131 to expel the dough from the. scaling die 128, by engagement of a
pawl 255 on. the pull rod 132 by a roller 256 on a bell crank 257, operably
connected to the link 222, which connects the knife sleeve 146 to rocker

30 arm 221 (and knife ram. 220) via a connecting plate 258 on the knife
sleeve 146.

As hereinbefore described, the dividing system need not be



FIG 16 is a schematic circuit diagramof the hydraulic systemfor the
divider; and FIG 17 is an elevational view of the control panelfor the

dough divi der and dough m xer. 30 DETAI LED DESCRI PTION OF
THE PREFERRED EMBODI MENTS Referring to FIG 1, the m xer 10 has a m xer

bow 11 845 U96/00

PCT/ AU96/ 00%&?{2&%& atably journalled on an axle (not shomscr(’)An a ngsst 12
on a wheel supported trolley 13. An electric drive notor 14 has a gearbox
15 (where the output shaft 16, supported B a bearing 17, has a drive
roller 18, with a 5 friction drive coating, to operably engage and

rotate the m xi rmgstristed 110 Bocsimglag penduiuny apserablyy 140kRegling odlieet 3280 i n
te Ega;re(r)r:s lnteywiliz ht %@%ﬁa{c% B cbAHeedtdiiiel, b Up8'Yx suleh dbrilihdtidHs.

In an alternative embodiment (not illustrated), the knife
sleeve 146 may be slidably mounted on a plurality (eg. 2 or 3) parallel

5 guide rails or bars on the pendulum housing 140. In the first position, the
advance of the sieeve 146 will cut off the charge of dough from the dough
in the mixer bowl 110 and the operation will be as hereinbefore described
and iflustrated.

Referring now to FIG 16, a computer unit 300 can control

10 the sequential operation of the rams 200, 220 and 240, and the ram 34
which raises or lowers the dough divider 20, 120 relative to the mixer
bowl 11, 110. Hydraulic oil is circulated via a pump 310 (with tank and
filter units) through a pressure relief valve 311 to a manifold 312, where
valves 313 to 316 respectively conirol the flow of hydraulic fluid to, or

15 "from, the rams 34, 200, 220, 240. The computer is connected to the
proximity switches, and pressure switch for ram 240, to ensure that the
correct operating sequence is followed.

As shown in FIG 17, a display and control panel 400
enables the operation of the divider to be monitored, and if necessary,

20 adjusted to suit the desired conditions.

A readout 401 indicates the current step in the operating
sequence of the divider.

When the weight of the charge of dough is tested at step 3
and is found not to meet the preset limit, the mixing bowl 110 can be set

25 to mix at a higher speed to supply further dough to the divider 120.

After step 7, the piston 148 may be briefly advanced to
expel any dough stili within the knife sleeve 146 when the latter is
retracted.

Not all types of mixers require the central raised core in the

30 centre of the bowl. Some mixers have no core at all, where others use
cores or raised portions of different shapes and dimensions in the centre
of the bowl. Many types of mixers use a component widely recognised



roller 18. The dough divider 30, to be described in nore detail with 10
reference to FIGS 2.ta 16, is muunted on two pairs of parallel arnms 31, in
turn mounted on a support frame 32 fixed to a wall 33 of the bakery. A
hydraulic ram 34 is connected to a foot 35 on the franme, and one of the
arns 31, to lvely raise and | ower the dough divider ' d out
of , the m'xe‘?so 1. 15 Referring nowtotﬁ%’@@’

enbodi nent of FIGS 2 to 5, the mixer 100 has a m xer bow 110 with a

peri pheral wall 111, an annular floor 112 3@#nd a central core 113. The m xer
bow 110 is nornmally rotated in the direction of arrow 114 (see FIG 4) and
t he dough is ni xas8 agneadingbar anst thepe san belinm varigty of shapes and cansist@bugh

di vider 120 has ] t Lrs of
paral l el arns 18%@%%58%’%"@%%’%% @%ﬁ%%ﬁ%#ﬁdﬁ%&g% @%8%“3@% st ops
184 engaged by rbowking stays siatigriary at loeatidritOarodnd Hecearitfe ofthedpad. 186 i s

nmounted on the main frane 182 25 ..and. has conti nuous, .conveyor belt 187,
passing around rollers 188 ieiisei‘b'"?'efg&f\/%afﬂh%'@&m%%f’ ip tﬁéﬁﬁ?ﬂsdough

pi eces fromst he @ppikerdesighe’ and does not necessarily require a raised central core
13 as shown in the drawings. |
The divider has the considerable advantage that a baker
does not have to lift heavy slabs of dough from the mixer bowl to a
separate dividing machine, but the dough is divided as it is removed from
10 the mixer.
Various other changes and modifications may be made to
the embodiments described and illustrated without departing from the
present invention.



120. A handle 190 operates a sch the height of the
take-of f conveyor 186 to be adju - € dough pi eces aretrahsported—o
bet ween the | ower ram of the belt - m\ﬂ | oaded plate 192, the 30
plate 192 supporting the dough pi e%@‘g\gﬂ‘“‘m B¥'r ansported to a

di schar ge pQi@bed3gisc i Ng now to F and ', *a divi der bopyigswias an

WD 96/ 32845 _ PCT/ AU96/ 00233 8

upwar dl y-inclined curved face 124 provided with scraper edges 125, 126 and
127. whi ch gui de the dough 116 into the mouth of the divider body 23. A
slight rotation qof the m xer bow 110 during the | owering of the divider
body 123 into th w Il assist in the seating of the scraping edges 5

125, 126, 127 and the pi ergidegah /dideHinélgingough 116 by the divider body
123. A scaling die 128 has a c;g/ i nder 129 eg’[endi ng rearwardly fromthe

di vi der body 123 and its naframellgcatablecadiacant adnixing: bawl of adauigh mixer;
' a first cylinder, hingedly mounted on the frame, for
5 movement between a first position and a second position;
a reciprocating sleeve or tube in the first cylinder;
a first reciprocating piston in the sleeve or tube;
a divider body on the frame, extendable into at least a
portion of the mixer bowl, having a curved face engageable with dough in

10 the mixer bowl;

a second cylinder in the divider body, operably connected to
the curved face; and

a second reciprocating piston in the second cylinder, so
arranged that:

15 in the first position, the first piston and the sleeve or tube
are retracted and the first cylinder and/or the sleeve or tube receives a
charge of dough from the curved face of the divider body as the mixing
bowl rotates;

the sleeve or tube is advanced to cut the charge of dough
20 from the remainder of the dough in the mixing bowi;
the first cylinder is moved to the second position and the
charge of dough is transferred to the second cylinder by advancing the
first piston;
a pre-set quantity of dough remains in the second cylinder

25  as the first cylinder returns to its first position; and

the pre-set quantity of dough is ejected from the second
'cylinder by advancing the second piston.
2. A dough divider including:

a frame locatable adjacent a mixing bowl of a dough mixer;

30 a sub-frame or housing hingedly mounted on the frame, for
movement between a first position and a second position;

a reciprocating sleeve or tube mounted in or on guide




face 124. A piston 131 is reci proca,_;L_r_munted_Ln—t%eﬂ:yl I nder 129 and is
10 advanced by a pull rod 132 _to be herei nafter ibed. A pendul um
housi ng 140 (see FIGS 5 to 14) is is hi r\mﬂlﬁ“m l\ iE stub axles 141 in
bushes 133 on side plates 122 on the y; hydraulic ram 200 is
operable to e pendul um assenbl y* 140 between the fir n shown
in FIG 6, %@ﬁ&gn 15 I ntermedi ate position shown in F?ér@%‘i'&o

second position shown in FIG 10. Proximty switches Al, A2, A3, cont act ed
by a finger 202,  monitor and control the 1am 200. A d
provided in the housing 140 and has a sem -cylindri CCWH'@%WEE'?%g ﬁ%’EN
whi ch i s nmount edneansinwzenthesab framedor housingd a |iftilng tr

cylindrical knife sleeve 146 ,is .rec cal | e cyllnder 142
and has a bevelled cutti nﬁ 15 d'gclgfoqa?lgg ﬁp&ﬁg%ﬁfe@goﬂ)}%@ul ic ram220 is
nmount ed on the pendul um haugivider 1864y @nseieeﬁhmeelextemabmmtarut leaist act the
knife sleeve 146 via a_rocker arm 221 and connectin

A pi ston 148 i s Rostionphtha mixerBawt having a surved face gQ?B?EblfM"hﬁBugrk'”
sel ectivel ygadvgn ?[ﬁg Metract ed by a hydraulic ram 240 nmounted on the
pendul um hou5| ng via a rocker arm 241 and pi st on

a second cylinder in the divider body, connected to the

curved face; and

a second reciprocating piston in the second cylinder, so
arranged that:

10 in the first position of the sub-frame or housing, the first
piston and the sleeve or tube are retracted and the sleeve or tube
receives a charge of dough from the curved face of the divider body as
the mixing bowl rotates; |

the sleeve or tube is advanced to cut the charge of dough
15 from the remainder of the dough in the mixing bowl;
the sub-frame or housing is moved to the second position
and the charge of dough is transferred to the second cylinder by
advancing the first piston; |
a pre-set quantity of dough remains in the second cylinder
20 | as the sub-frame or'ho'using returns to its first position; and
the pre-set quantity of dough is ejected from the second
cylinder by advancing the second piston.
3. A dough divider as claimed in Claim 1 or Claim 2 wherein:
the guide means comprises bars, rods, rails, tracks, a first

25 cylinder or the like to guide the sleeve or tube as it is advanced and
retracted (relative to the divider body).

4. A dough divider as claimed in any one of Claims 1 to 3
wherein: o
the frame is mounted above the mixer bowl and is raised

30 vertically; swung to one side of the mixer bowl; or swung upwardly and
rearwardly of the mixer bowl. |
5. A dough divider as claimed in any one of Claims 1 to 4

is Sheet Has Been Replaced
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rod 242. The operation of the divi-der—320+s—-toeweree—into the m xer 30

bow 110 with the scrapi ngedges 12 the divider_body 123
i n engagenent with the core 113, anE‘“lﬁW“mﬂH“i‘iHmnd peri pher al wal | 111
of the m xer bow 110. WD 96/ 328

PCT/ AU96/ 002,3%8%3 e pendul um assenbly 140 is initially nov 3
pendul um ram so that the. cylinder 142 is in the first position shown in

FIGS 6 and 7 - the finger 202 engagi ng prommtyCi;h Al - wiith-both the
({

knife sleeve 146 and the piston 148 bei ng ¥%®tracl gHiS SHEENWHASIBEEN pow 5
110 is slowy ro{vgted in the direction of arrow 114, tAgpLAcEDNh 116} wi | |
tend to nove up WRBM&Er ved face 124 of the dividi in the

-y—ﬁ‘e——l-e—
path indicated by arrow 1 ' he
sequence (FIGS 6 and 7), t etﬂllélnirféetcgf"ég\g/ﬂqi@g‘sl {s&éﬁﬁgﬁ%eﬁﬁu ram (unt|I
it engages a proghaigeyofsdbughis drawn into the first cylinder by retractlon of the first
' piston and the sleeve or tube.

5 6. A dough divider as claimed in any one of Claims 1 to 5
wherein:

in the second position, the first cylinder will be aligned with

the second cylinder and the advance of the first piston will transfer a

quantity of dough from the first cylinder to the second cylinder causing the

10 second piston to be retracted in the second cylinder; and

further advance of the first piston will cause the dough in the
second cylinder to be compressed to remove any air or other gases.
7. A dough divider as claimed in Claim 6 wherein:

as the first cylinder swings downwardly from the second

15 position, a peripheral cutting lip on the sleeve will cut the dough
remaining in the first cylinder from the preset quantity of dough in the
second cylinder, and the first piston is advanced to eject this remaining
dough from the first cylinder into the mixing bowl.

8. A dough divider as claimed in Claim 7 wherein:

20 when the second piston is advanced to eject the pre-set
quantity of dough from the second cylinder, the dough is ejected onto a
lifting tray mounted on the top of the first cylinder, the lifting tray being
connected to the first cylinder by a curved plate which passes in front of
the second cylinder as the first cylinder is moved from the second position

25 to the first position.

9. A dough divider as claimed in any one of Claims 1 to 8
wherein:

the pistons, and the sleeve, are advanced and retracted
hydraulically, pneumatically and/or mechanically, a hydraulic or

30 pneumatic ram optionally moving the first cylinder between the first and
second positions.

10. A dough divider as claimed in any one of CIM/

-
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10 K2) to cause a charge of_dough to be cut fromthe body of the dough
116 in the mxer bow 110. In the second step (see FIGS 8. _and 9), pendul um

ram 200 is partially retracted, Mm!mlﬂxmu Iltkm 202 engages proxinity
switch A2, and the pendul um ass in an internedi ate

posi tion I n ° afm 240 advanc on 148
to corrpress%?‘nwarge of dough |n the knlfe sl eeve 146. %Wﬁg% 223
on the rocker 222 trips proximty switch P2 before the hydraullc pressure
inthe line to ram 240 operates a pressurdéswitch, this indicates that the
charge of dough in the knife sleeve 146 is below a preset m ni mum 20

wei ght, eg. 700gwkereis shown in FIG 15, ram 200 is retracted, the m xer

bow 110 is rotated to supplk [.tional dou e.146, and
the piston ram 240 is the%wb%ee?’g\% Y@ﬁlf'eg]e ﬁ'ﬁ pé@led%ﬁ@b%@d%&;%&é&ege of
dough. I n nor nal frame; ditect the mwmramemmmwammmw baddy; andachi eve
full operating pressure before the fin 23 reaches proximty switch P2
and so the charge of dougﬁepﬁ%W@aRﬁl?rgﬁ'ﬁ e m'tmi%suamw okdeudl  tnhe
preset m ni gum | jnthé mikér sowdP 4 (see FIGS 10 and 11), pendulumram 200 is

11. A dough divider as claimed in ahy one of Claims 1 to 10
wherein:

two or more first and second cylinder pairs are provided to
respectively divide the dough in the mixer bowl into pre-set quantities.

10 12. A dough divider as claimed in any one of Claims 1 to 11

wherein: '

the first cylinder is movable to an intermediate position
between the first and second positions, and the first piston is advanced to
compress the charge of dough, where a pre-set minimum weight of dough

15 in the charge of dough is indicated by a pressure switch measuring a pre-
set pressure on the first piston before the first piston engages a proximity
switch. : .
13. A dough divider as claimed in any one of Claims 1 to 12
wherein:

20 travel of the second piston in the second cylinder controls

the weight of the dough divided, the travel being adjustable to enabie the
weight of dough divided to be varied.

THIS SHEET HAS BEEN
REPLAQED
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retracted to cause finger 202 to trip proximty switch A3, and the 30
pendul um assenbly 140 is noved to the second position s '
sleeve 146 is aligned with the scaling die cylinder 129. In step 5, piston

ram 240 is advanced to advance the piston 148 towards the scaling die
W96/ 32845 thaE

Lo PCT/ AQ3S/A 000023310 128
to push all Yg?%ﬂ) of the charge of the dough into the gi%g

. The scaling
die piston 131 is pushed rearwardly in the cylinder 129 until a paw 250 on

the pull rod 132 engages an adjustable si;z§251. The position of the

adj ustabl e stop (see FIG5) is controlle a screw 5 t hreaded shaft
252, engaged in a bearing block 253, and fotatable by a handl e 254. By

i ncreasing the distance to which the scaling piston 131 can be retracted
into the scaling die cylinder 129, the volume (and thereby weight) of the
dough to be divided can be increased. 10 In step 6 (see FIG
12), pendulumram 200 is extended to trip

by

MMM ARN
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proximty switch A3), and the pendul um assenbly 140 is noved to the
I nternmedi ate position—lt wll be noted-that—the preset v
contained in the scaling die 128, while any excess is cut off by the
"W ping action" of the knife sleeve 146 over the curved face 124. 15
In stop 7 (§ﬁ§§é? 13), both knife ram 220 and piston ram gép tracted
to retract the knite sleeve 146 and piston 148 respectively. fn step 8 (see
FI G 14), pendulumram 200 is further extended to nove the pendul um assenbly
140-to the first position to 20 receive a fresh charge of dough as the
m xing bowl 110 is rotated. As stgg I's repeated (see FIGS 6 and 7), the
die scaling piston 131 is advance the pull rod 132 to deposit the
di vi ded charge of dough onto the lifting tray 145 for delivery to the
t ake-of f conveyor 186 when the pendul um assenbly 140 is noved toJ the second
position in step 25 4 (FIGS 10 and 11). The pull rod 132 is advanced to
cause the scaling die piston 131 to expel the dough fromthe scaling die
128, by engagenent of a pawl 255 on the pull rod 132 by a roller 256 on a
bel | crank 257, operably connected to the |ink 222, whicgpgconnects the
kni fe sl eeve 146 to rocker

100)

r———%

--1T—J I
el e — ——
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30 arm 221 (and knife ram 220) via a connecting plate 258 on the knife
sleeve 146. As hereinbefare described. the dividing systemneed not he

WD 96/ 32345 PCT/ AU96/ 00233 11
restricted to a single pendul um assenbly 140/scaling die 128 conbi nati on,
but coul d be d, eg., up to six such conbinations. | ative
enbodi nent (H@pkﬁﬂﬂgstrated), the knife sleeve 146 may be g??@% y ngunted
on a plurality (eg. 2 or 3) parallel 5 gurde rails or bars on the
pendul um housing 140. In the first positijﬁ%@lhe advance of the sleeve 146
will cut off the charge of dough fromthe Aough in the m xer bow 110 and
the operation will be as herei nbefore described and illustrated. Referring
nowto FIG 16, a conmputer unit 300 can control 10 t he sequenti al '

operation of the ranms 200, 220 and 240, and the ram 34 which raises or
| owers the dough divider 20, 120 relative to the m xer

120

O 190
| g
189

200
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bow 11, 110. Hydraulic oil is circulated via a punp 310 (with tank and

filter units) through a pressure relief valve 311 to a manifold-312 where —
val ves 313 to 316 respectively control the flow of hydraulic fluid to, or

15 from the ranms 34, 200, 220, 240. The conputer is connected to the
proximty s and pressure switch for ram 240, to en S&aﬁ?x;he

correct opewgéﬁﬂgag%quence Is followed. As shown in FIG 17?@2& I splay and
control panel 400 enabl es the operation of the divider to be nonitored, and

i f necessary, 20 . adjusted to suit the desiyred conditions. A readout 401

i ndicates the current step in the operati né. Qquence of the divider. Wen

the weight of the charge of dough iggested at step 3zqqd Is found not to

neet the preset limt, the m xing bow \11Q .n’JC) 25 to mx at a

hi gher speed to supply further dough t X 37 & 20. ter step 7, the

pi ston 148 may be briefly advanced to- expey ~‘“T mnt ‘? the -
|‘\,) \

knife sleeve 146 when the latter is retrac 3, \v
/;P 2250

require the central rais core in the / \E

’,'/
m xers have no core at a . wher e ot her/s 1ig




cores or raised portions of different shapes and dinensions in the centre
of _the bowl. Many types_of m xers wi del y_recognised —
W96/ 32845 PCT/ AU96/ 00233 .12 as
a kneadi ng bar and these can be in a variety of shapes and consist of
vertical co ILxed to the m xer franme and does not rot P&ﬁ#ﬁ&he bow
but9stays_sb§ggﬁﬁg?y at | ocations around the centre of theﬂ%f);A . e
present invention can be incorporated ij; | these types 5 of m xer
desi gns and does not necessarily requirefa raised central core 13 as shown
in the drawi ngs. The divider has the considerablyg,advant g% 126Gyt a baker
ow

does not have to |lift heavy slabs of dough fro e mXx to a
separate dividing > buf2@he dough is ' ' s renmoved from

10 the m xer. Ve \ er ghanges an 7 f on y made to the
enb?dlnents descr b AN \I strated wt t gyag? ng 920

220 %6 11 1%
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present invention. WO 96/ 32845

PCT/AU96/ 00233 13 CLAIMS_ 1. Adoughdivider incl ydikhg—a—frare——
| ocat abl e adj acent a m xing bow of a dough mixer, a first cylinder,
hi ngedly nounted on the frame, for 5  novenent between a first position

and a second?ag&bﬂ,g)n; a reciprocating sleeve or tube in thherjdvoéborss
cylinder; a first reciprocating piston in the sleeve or tube; a divider
body on the frane, extend,-i nto at |east a p%t_iﬁn of the m xer bow ,
havi ng a curved facE"[ chbhg~aMmgh dough in 1 / he m xer bow ; a second
cylinder in the divi¥ (D D y connected 4o the curved face; and a
second reciprocating R\A i N : | i nder, so : '

FIG.12

200 : _ 1
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arranged that: 15 in the first position, the first piston and
the sleeve or tube are_retracted and the first cylinder —andlor—the—steeve—
or tube receives a charge of dough fromthe curved face of the divider body
as the mxing bow rotates; the sleeve or tube is advanced to cut the

char ge of dqﬁgg%&gﬂ fromthe remai nder of the dough in thecpiasbéis2izoM ;

the first cyltnder is noved to the second position and the charge of dough
is transferred to the second cylinder by advancing the first piston; a
pre-set quantity of dough remains in the second cylinder 25 as the first
cylinder returns to its first positl nd the pre-set quantity of dough
is ejected fromthe second cylinder vancing the second piston. 2.

A dough divider including: a frame Io atable adj KZent a n1X|ng bow of a
dough m xer; 30 Sl 1 Fri=arered noun on the
frame, for novene . Yamm-Tove S ' 'oéfj>

reci.procating sl e

X
_200 = 220 == [ 20 [nm(®
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14 means in or on the sub-frame or housing; a first reciprocating piston in
the sl eeve or tube; a_divider body_an the franmp, extendahle into at |east a

portion of the m xer bowl, having a curved face engageable with dough in 5
the m xer bow ; a second cylinder in the divider body, connected to the
curved face; second reciprocating piston in the seco | r, so
arranged tthiwﬁﬂas in the fprst position of t e’gﬁ%#?ggne or
housi ng, the first piston and the sleqﬂ Sbr tube are retracted and the

sl eeve or tube receives a charge of doygh fromithe curved face of the

di vider body as the m xing bow rotate$; the sleeve orjtube is advanced to
cut the charge of dough 15 fromthejremai nder of th¢ dough in the m xing
bow ; '
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the sub-franme or housing is noved to the second position and the charge of

daugh is transferredtao the second_cylinder hy advancing-the first piston;

a pre-set quantity of dough remains in the second cylinder 20 as the
sub-frame or housing returns to its first position; and the pre-set
quantity of ejected fromthe second cylinder by aqﬁﬁﬂgi e
second pi st Oﬁa&g&;@ A dough divider as claimed in Gaim 9\%‘3&% n:

t he gui de nean o tr s, a first 25 cyl i nder
or the like tg Nyt dvanced and retracted
(relative to : A dough divider as clained in
any one of CF 1 to Jwierein: the frlami i s nounted above the m xer bow
and is raised| Bo |_T{VHLE) cal Iy; swung tj ofp side of the mixer bow ; or

e d|V|der body)

swung upwar dl virdly of the nixer {bow . 5. A dough di vi der
as clained infanyyerre—off Cains 1 to 4

[ .
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: as the fi )u\i er_returns to the-first
e of.-dough szngnfo ﬁeai rst =gyl wnder by
i ston and t | &éveitoh/t-whed5 ZYET A
dough d d]in any one of Clainms 1 to 5 whereiff. in the second
positio the first cyllirder is aligned wth the second cylinder and the
advancej of the first pistjon transfers a quantity of dough fromthe first
cyl i nde réfedablycairsi thg skeond cpositidr) the firstt aylinderbés
retracted in the se onﬂ_'(iﬁl i nder; a rthgr advgnce of the first piston

t

d
wil1 cause the@ Wil (e §%“cqmd°§l§’?‘;%dﬁf' tthepadvangs ofthe fisst,pistane any

Sherei n- as ¢ naanstery a gyantity of Aot ons 1 A chindertoliRg deobty®yihder
position, a peaugihgti® second pistdn o be rétracted dethee séddndoeylindbe dough

Temaining in the first C¥’| i nder fromthe pre-set quantity of dough in the
second cy®inder, and t hePréfegably, thediyriher adyance of the dirstcpistoni will eanseni ng

the dough in the second cylinder to be compressed to remove any air or
: i

REPLACH NvRaEer
posi tiof,
r e,t ract

other gases.

Preferably, as the first cylinder swings downwardly from the
second position, a peripheral cutting lip, eg., of neoprene or other

10 resilient material, on the sleeve, will cut the dough remaining in the first
cylinder from the pre-set quantity pf dough in the second cylinder, and the
first piston may be advanced to eject this remaining dough from the first
cylinder into the mixer bowl.’ |

Preferably, when the second piston is advanced to eject the

15 pre-set quantity of dough from the second cylinder, the dough is ejected
onto a lifting tray mounted on the top of the first cylinder.

Preferably, the lifting tray is connected to the first cylinder
by a curved plate which passes in front of the second cylinder as the first
cylinder is moved from the second position to the first position.

20 The pistons, and the sleeve, are preferably advanced and
retracted hydraulically or pneumatically, although mechanical linkages
may be used if preferred.

Preferably, a hydraulic or pneumatic ram moves the first
cylinder between the first and second positions.

25 Preferably, dough guide means within the mixer bowl,
preferably suspended from the frame, direct the dough towards the
curved face of the divider body.

Preferably, sensor means, on the frame, monitor the
quantity of dough in the fnixer bowil.

30 In a modified embodiment, two or more first and second
cylinder pairs may be provided to respectively divide the dough in the

mixer bowl to pre-set quantities.
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? 10 the mixer bowl;
a second cylinder in the divider body, connected to the
curved face; and ' "
a second reciprocating piston in the second cylinder, so
arranged that:

10 in the first position of the sub-frame or housing, the first
piston and the sleeve or tube are retracted and the sleeve or tube
receives a charge of dough from the curved face of the divider body as
the mixing bowl rotates;

the sleeve or tube is advanced to cut the charge of dough
15 from the remainder of the dough in the mixing bowl;
the sub-frame or housing is moved to the second position
and the charge of dough is transferred to the second cylinder by
advancing the first piston;
a pre-set quantity of dough remains in the second cylinder
20 as the sub-frame or housing returns to its first position; and
the pre-set quantity of dough is ejected from the second
cylinder by advancing the second piston. _
3. : A dough divider as claimed in Claim 2 wherein:

the guide means comprises bars, rods, rails, tracks, a first

25 cyﬁnder or the like to guide the sleeve or tube as it is advanced and
retracted (relative to the divider body). )
4. A dough divider as claimed in any one of Claims 1 to 3
wherein:

the frame is mounted above the mixer bowl and is raised
30 vertically; swung to one side of the mixer bowl; or swung upwardly and
rearwardly of the mixer bowl.

5. A dough divider as claimed in any one of Claims 1 to 4
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wherein;

{
in the second position, the first cylinder is aligned with the

second cylinder and the advance of the first piston transfers a quantity of
dough from the first cylinder to the second cylinder causing the second

10  piston to be retracted in the second cylinder; and

further advance of the first piston will cause the dough in the
second cylinder to be compressed to remove any air or other gases.
7. A dough divider as.claimed in Claim 6 wherein:

as the first cylinder swings downwardly from the second

15 position, a peripheral cutting lip on the sleeve will cut the dough
remaining in the first cylinder from the pre-set quantity of dough in the
second cylinder, and the first piston is advanced to eject this remaining
dough from the first cylinder into the mixing bowl.

8. A dough divider as claimed in Claim 7 wherein:

20 when the second piston is advanced to eject the pre-set
quantity of dough from the second cylinder, the dough is ejected onto a
liting tray mounted on the top of the first cylinder, the lifting tray being
connected to the first cylinder by a curved plate which passes in front of
the second cylinder as the first cylinder is moved from the second position

25 to the first position.

9. A dough divider as claimed in any one of Claims 1 to 8
wherein:

the pistons, and the sleeve, are advanced and retracted
hydraulically, pneumatically and/or mechanically, a hydraulic or

30 pneumatic ram optionally moving the first cylinder between the first and
second positions.

10. A dough divider as claimed in any one of Claims 1 to 9

4
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2Q wherein: travel of the second piston in the second cylinder controls
the wei ght of the dough divided, the travel being adjustable to enable the

N T

wherein:
dough guide means within the mixer bowi, suspended from
the frame, direct the dough towards the curved face of the divider body;

and

5 sensor means, on the frame, monitor the quantity of dough
in the mixer bowl. ‘
11. A dough divider as claimed in any one of Claims 1 to 10
wherein: | '

two or more first and second cylinder pairs are provided to

10 respectively divide the dough in the mixer bowl into pre-set quantities.
12. A dough divider as claimed in any one of Claims 1 to 11
wherein:

the first cylinder is movable to an intermediate position
between the first and second positions, and the first piston is advanced to
15 compress the charge of dough, where a pre-set minimum weight of dough
in the charge of dough is indicated by a pressure switch measuring a pre-
set pressure on the first piston before the first piston engages a proximity
switch.
13. A dough divider as claimed in any one of Claims 1 to 12
20 wherein:
travel of the second piston in the second cyiinder controls
the weight of the dough divided, the travel being adjustable to enable the
weight of dough divided to be varied.
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