Chocol at e Processi ng Machi ne BACKGROUND OF THE
I NVENTION 1. Field of the Invention This invention

WO edoaes7§ 0 a chocol ate processi ng nachi ne, anBCT/UR2004/032685
particular, to a machine for nelting and tenpering
chocol ate. 2. Description of the Prior Art U S. Patent
Nos. 4,706,558 and 4, 907,502 di scl ose honme chocol ate
processi ng apparatus. A di sadvantage with the
utilization of prior art equipnent is that many users

do not have exDe%ﬁ@%ﬁﬁePka&%ﬁgghaﬂm§h°C°|ate and are
not famliar wt C with the result
that m xed results are achi eved when using prior art
equi prent . Accor.di ngl ' E’ £ of the
present inven i e=processStng machi ne
with digital, progranmable neans for controlling the
machine that is nore user friendly, resulting in a
1. Field of the/Inyestianc nmachi ne. Anot her object is such a -
machi ne that m nim zes the nunber of decisions a user
nmust nmake to operate the machi ne. Another object is
ThisUvendoflBéldibd® déHobBolatédirOcabiflg MiaShiné, aBd Afiphsictiar,ab @rrhachine
the user to the next operating cycle. These and ot her
forgnelting andtemperingehesealgte. i nventi on are acconplished in
accordance with the present invention, one
illustrative enbodi ment of which conprises a chocol ate
2. Desopigtion of the®hiondrt hat i ncl udes digital, progranmable
means for controlling the heating, cooling and
rotation wwthin the machine. In this way the nachine
U.$ SpABE NS £H0b 5 &R ¥ obBStY lis8idhond dHobYaRRWrO¥BEhE apparatus.
machi ne and m’ni m zes the nunber of decisions a user
must make to operate the machi ne. For exanple, the

A &Eﬁ%rﬂgge%h ?nee AT pgiotr grteeﬂf’i‘i%lneentaig 'tﬁaﬂn%tqy users do not have

experience in tempering chocolate and are not familiar with the science of same with the

result that mixed results are achieved when using prior art equipment.

Accordingly, a primary object of the present invention is a chocolate processing machine
with digital, programmable means for controlling the machine that is more user friendly,

resulting in a truly automatic machine.

Another object is such a machine that minimizes the number of decisions a user must

make to operate the machine.

Another object is such a machine with audio and visual prompts to alert the user to the

next operating cycle.

These and other objects of the present invention are accomplished in accordance with the
present invention, one illustrative embodiment of which comprises a chocolate tempering
machine that includes digital, programmable means for controlling the heating, cooling
and rotation within the machine. In this way the machine is more user friendly resulting



liquid chocolate to retain its proper viscosity for

ext ended periods of tine as well as mnim zing the
w@emanties8 porosity in the final product and bRCT/US2004/032685

controlling bow rotation length of tinme, as well as

automatically increasing heat at given tined

intervals. The machine is provided with a nenu

program whereby a user can adjust and save up to

twenty-six different tenperature nenus or nore. This

. n rogram can al so .he .accessed to.setl. .and save
in gty BHORE B AR Pl Bt S ARt A B Y gt make to
opeREathe natinb. Fdiakample] #8mashine aa§ bepr@drametd w'bﬁHbIeYagitated,
_can be sensed and audi o/ vi sual warnj ngs_arefp,r ovi de
ligiig ahreolatede ToipiatsreRes Viseorhy toiordended Periedsafitisicaas wellns
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interior of the machine. The machine's tenperatures
can be adjusted in small increnents to accommobdate for
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aci;eﬁ%e%st&s (:‘l‘}%osﬁ"%g}estfﬁ% c%é@'eow&fqugﬂ?r)a}u{r% keyst r okes
through the use of a single select button. A visual
feedback real -tinme clock display is provided to the
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the machine,
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The machine's temperatures can be adjusted in small increments to accommodate for the

correct temperature cycles for a wide variety of chocolate processing scenarios.

Software adjustment is permitted to select either 110v or 220v operation.

True automatic chocolate tempering can be achieved through the selection by the user of

only two keystrokes through the use of a single select button.

A visual feedback real-time clock display is provided to the user corresponding to a

specific timed software function.

The machine is also provided with a data port for interfacing with external computer-

programming units.



Fig. 1 is a perspective view of the chocol ate
processi ng machi ne of the present invention; Fig. 2 is
waroosoplessied vi ew of the casing for the chocol BEBUS2004/032685

processing machine; Fig. 3 is an expl oded view of the
machi ne hardware; Fig. 4 conprising Figs. 4A and4B

i ncl udesa schematic view and a top view of the machine

of the present invention; Figs. 5A and5B are top views

of the consol e's display wi ndow and matrix of synbols

or pictogr aphm ) .‘
5A showi ng th j TS
doi ng standard tenpering, for exanple, and Fig 5B

showi ng the display wi ndow when using_ the nmenu save

Othernbigcets, featuges @d advantpgasoh dhainyeation &l bereme apppsgnt from the
i i - f ti f
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the machine's relative humdity sensor and anbient air
.sensor; Fig.7 (s a perspective view, partially ) )
Fig)ildg P RRTPREGHYE A PlaiIe £409 teoW&R“e*ﬁm&\ﬁ&';‘?EJ&F Ogﬂ’ﬁd%f?%et%frfn&?mmn;
the rear of the machine, itlustrating the |ocation of -
the machine's data port; and, Figs. 8 and 9 illustrate
Fig 2de de expladedl véew of thercaging foritimgchohelateguhéassing DETHine; ED
DESCRI PTI ONReferring now to Fig. 1 of the drawi ng, the
chocol ate tenpering nmachi ne 10 of the present
Fig. Vi€ Bh bAfloded Vi&® df B thatfiind Ahrdgvade;casing , on or within
whi ch, all major conponents of the machi ne are found.
An expl oded view of the casing is found in Fig. 2. As

.shown. it i.s a.netal, stee ousi ng: W: i
il gl e 4 S SR LT R B8 Bh e
mab@ingioNthe @édenthinaghtivnd re-fini shing. This type casing
construction mnimzes original manufacturer expenses
as well as assenbl age expenses.

Figs. 5A and 5B are top views of the console's display window and matrix of symbols or

pictographs of the controls for the machine, Fig. SA showing the display window in its
normal mode when doing standard tempering, for example, and Fig 5B showing the

display window when using the menu save feature;
Fig. 6 is a perspective view, partially diagrammatic and partially broken away of a
portion of the rear of the machine, illustrating the location of the machine's relative

humidity sensor and ambient air sensor;

Fig.7 is a perspective view, partially diagrammatic and partially broken away of a portion

of the rear of the machine, illustrating the location of the machine's data port; and,

Figs. 8 and 9 illustrate a code example for programming the machine.

DETAILED DESCRIPTION




Referring to Figs. 3 and 4, the casing is provided

wWth a cavity 12 for receipt of a bowl 13 as of
wor@snkess steel with a lip 14. A wear-resi st anCT/US2004/032685

plastic ring 15 fits around the casing cavity opening

and sits beneath the bow I|ip when inserted into the

cavity 12. The ring functions as a

sel f-stabilizing/self-leveling device, thus ensuring

consi stent bow spinning in the machine while serving

t.0_.pr ont am nation f.ro | .
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préfaciavaiion fesbn apinevdingiangsiag ¢ i dandravitiin ehidho e thajor
chocol at e from seepi ng under the bow area and into
compeneptof the maghias agifowikthani sm The bow is provi ded
at its bottomexterior with |ocator pins that nestle
and lock into simlarly positioned depressions 17 in a
Abexplloded wiziweof th8 casing 1 Ihis Sourdrin®ig. 2hAs koo, riteiy alneetal steel

tenporarily | ocked . into position_when the bow is )
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expenseay wellsdsafsenbiagaiexpenses: ocket 21 that engages a
toothed drive 22. The drive 22 in turnis linked to a
sprocket (not shown) on the bowl coupler 18. In this

Ref@fingto Fig$. 3t dndnplthe @k@e d 1 i@probRled Pidthi 2chvitP 12 6t reguidt- of a bowl
The machine 10 i s 1prow ded with a baffle as of
el
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e mounts 34 1 ncluding dpward projectin eade
overflowed 8hocolite fremusdeping unden thet ooyl @deat amd pratoshe mchigghinternal
openings in the ends of the horizontal nenber 33. The
meﬁgﬂ’ﬁné is secured in place on the casing by

The bowl is provided at its bottom exterior with locator pins 16 that nestle and lock into
similarly positioned depressions 17 in a bowl coupler 18. In this manner the bowl may be
temporarily locked into position when the bowl is rotated. When not in use, the bowl is

easily disengaged from the bowl coupler.

The bowl coupler 18 is driven by a small fractional horsepower gear motor 19, having a
shaft 20 with sprocket 21 that engages a toothed drive 22. The drive 22 in turn is linked
to a sprocket (not shown) on the bowl coupler 18. In this manner rotational forces may be

applied to the bowl.

The machine 10 is provided with a baffle 31, as of injection molded plastic material. The

baffle comprises a vertical sheet 32 and a top elongated horizontal member 33 of the



tighteni ng knobs 36 onto the studs 35. Wien so secured
the baffle also serves to maintain the |atera
w@omshiwm of the bowl by engagi ng the bowl ri nPCEUS2004/032685
scraper 37 is secured to the | eading edge of the
baffl e and serves to scrape nelted chocolate fromthe
i nner surface of the bow into a nolten pool of
chocolate in front of the baffle. Aclip is secured to
t he back-side of the baffle. At the point when solid

s A4 Toprob e ALRREGaribiRe ShPechiprolid aompished
thitcagh Bedombet QERG ot thE gtaﬂbﬁlii)y? bet 8ndad ehetrottich bf e Hoka 13.

front side of the baffle . is a nmetal shell housing
bonded internally to the baffl e. Two conductor wres
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; affle ured in pl contact.s 42 in turn
ahqn ﬁﬁi@i\ qu mGbeT ?ﬁlﬁ'& if secpeed s phige PR dhe gosies by
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circuit to a tenperature sensing circuit 44 on

thelateral position efithaibowl by engagingshepowl rithe casi ng has a top
cover that is sinply placed over the casing cavity and
the baffle nounts and has an opening for receipt of a

A Segiee 7 Wsetlred bethéasdiinghRide BEIRMAIRII1 MdGeiveb tcﬂsc’?&’pe melted
whi ch sli %S into and over the cover opening when the

chogigse fromsthe ey surfgce ebthebaw! inte pimelten soplrafwheeadatgiin fiont of
t ertical hopper 52 for feeding block solid

ocolate into the bow by placing the hopper 52

through the operiing in the cover 51. Thehopper cones
The ho | ows a

Lo jest on the top of, the '
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i T |
I AL P
thechowilng t he mel ting process. Melting is |n|t|ated

A temperature probe 41 extends outwardly of the front side of the baffle 31. It is a metal
shell housing bonded internally to the baffle. Two conductor wires travel through a
channel inside the baffle and are soldered to flat connector contacts 42 on the underside
of either end of the member 33, When the baffle is secured in place these contacts 42 in
turn will make contact with casing contacts 43 on the upper surface of the baffle mount
34, thereby completing a circuit to a temperature sensing circuit 44 on a PC board

mounted within the casing 11.

The casing has a top cover 51 that is simply placed over the casing cavity and the baffle
mounts and has an opening for receipt of a hopper 52 (to be described hereafter) and a lid

53 which slips into and over the cover opening when the hopper is not in place.

The machine 10 is provided with the vertical hopper 52 for feeding block solid chocolate
into the bowl 13 by placing the hopper 52 through the opening in the cover 51. The



once the hopper assenbly is filled wth solid

chocol ate. As the chocolate nelts in the machine, the
waolosad4hocol at e passes down t hrough the hoppePCBHRSZNH032685

collects in a liquid pool in the machine's bow 13.

Once the desired anount of nelted chocolate is

achi eved, the hopper is renoved fromthe nmachi ne and

the lid 53 placed over the cover opening. Wthin the

interior of the casing a heater 55 is nounted, having
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meyg thasrthgmachige ¢rasferg by itself dynngdthe meltigpresesy Meltingis daitiated

ong %%Ppérrh@segjrbtlvé ﬁtﬂké(g Ptsaﬁcpﬁ?o%olhﬂe (A%rfﬁ@EﬁocWa{er}n%}mn the

t he al r chanber 1s creat
mdmhinwe(ba solitkbcHoaclkteqiasdeh downmhroagidtlteﬂxeppMiZLaﬂld@blldsdnem a liquid

poﬁf‘ b B e Res Herdenteanttsof M thocdllss estieved,
| pRXRRERERA ﬁadiﬁtmfmatdhﬁle%afﬂh@ﬁd ¥ Ela&ézﬁo\%xt}@t&berf@ﬁnmg '*

through outlet 60. A power switch nmount ed on the
rear of the casing turns power on to the machine. A

onsol .e 1) with phanuneri.c di s
WHBRHE fietiof e batfe ¢ nePorvs R BDHERA iyl gkt 2P Yireoting
hef@bivhR thakuwlans and control s the operation of the

machi ne through a m croprocessor Mand is nounted over

an opening leading into the interior of the casing. In
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consol e includes an opening with a printed circuit
board (not shown) nounted within the consol e just

Askh%ﬁlt%ataﬂ 16R8s @R %@ét@lgarﬂrba‘ééé's eitoh ALHERBCS, A Bni¥R i dRfhct with
function overlay 73 over the consol e openi ng.

the'mgk @ﬁdﬂ byl 78 heatedyair chamber is created between the back of the bowl and

the shroud of the machine. After contact with the bowl the air is then drawn out through

the opening around the bowl coupler and exhausted out of the machine via the exhaust

fan through outlet 60.
A power switch 65 mounted on the rear of the casing turns power on to the machine.

A console 71 (Fig. 1) with an alphanumeric display window 72 in its upper portion and
keypads in the lower portion monitors and controls the operation of the machine through
a microprocessor M and is mounted over an opening leading into the interior of the

casing.

In the alphanumeric display window 72, different data will be displayed, depending on

the keypad actuated in the lower section.



matri x of synmbols or pictographs, each of which is
nmount ed over a button on the PC board. Wen a user
w@r@sses7slown on a synbol or pictograph a but tPET/US2004/032685

beneath an overlay synbol is depressed to activate a
particular function of the machine. The overlay 73 is

a snoot h, adhesive backed, waterproof, wear-resistant
keypad cover that is affixed to the surface of the

control console 71. It is easily maintained for

cl ean ses _but |.e eno h to e abl e
THE U AR BR S onofi ot S AnEph Srth Sy ftuit board
(nét! sh@whY maﬁlhta@ ithin tBe BEsBletjudt |blehk§£ﬂﬂﬁ1b'o@6mﬁg eAwWhEhaRé Reypads
( Not e: keygads or buttons nentioned are shown

ar@‘@ﬁéﬁt%‘ functien eyeglay 74 overihesensoleanening: Hee ouegland3 is a
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boﬁﬁpW&ﬁﬁ atuser pressas dowit o W 3yabadllor Picybigrph aebm:ttomﬁenwth an overlay
autQmati c cycl es, Throughf)ut the a tomaltL‘l cycl es of

sympyel indgnipsied toacivatg apagtisylar fngHOR gt themaclingr ovi ded t o
the user by nmeans of LEDs 74 nounted on the PC board
and behind the buttons. (Note: Al neans of

Thie Iolvenlayr%t is asmwetlt, adiestre hacked hwaterpyeofowabi-resistant keypéd cpver

ere hele end LE SPLAY appear s).. .
AR AT R E R O e ranFreonsis 21 0t B B NgRARGRE kor cleaning
pufp%@é‘éﬁﬁl ’ﬂeﬁﬁl%“e'nf)hgh t*éLHetdBRﬁo AcBvatd {Hé'ﬁnﬂéﬂﬁﬁg bdnB. THe overlay 73
W t hout audi o signals) that pronpt the ‘'user to advance

is algp translusenttto peemie llbﬁmmlpb oyl henp@hp@?qtﬁg‘-\ll keypadsrduttons
| fr
meliSpRhorp oL S PR AP Ehe Rl RS EneTRu R I PPAD it

appeardyi gs. 4 and 5A and SB the matrix lncl udes a
Fahr enhei t/ Cel si us keypad 76. Before starting the
mel ting process the user can press the F/C button

Th%?@a A tm%lr1§ Sylzetlﬁlgﬁ Vérﬁ?:lﬁl? ﬁfb& glnigp s%i/r%%&?}u ion. The symbols
représest craclabatesxeﬂﬁbrcmghmt eactyoft thersutdunatio gyakpse’rl‘hmug}mm&he
auttopn%ticr:rgygcqiesnoef tﬁe mac né/ %rvtls%altlg()el i u(irtnyla %on isp ovuféd %6 the user by
means of LEDs 74 mounted on the PC board and behind the buttons. (Note: All means of
illumination mentioned are shown generally in the Fig, 4A schematic where the legend
LED DISPLAY appears). Once predetermined timed or temperature points are reached,

specific buttons are illuminated (with or without audio signals) that prompt the user to

advance to the next stage of automatic tempering. An audio signal is emitted from a

beeper or buzzer 75 mounted on the PC board, when electrically actuated.

Referring to Figs. 4 and 5A and 5B, the matrix includes a Fahrenheit/Celsius keypad 76.
Before starting the melting process the user can press the F/C button which will display
the temperature in either Fahrenheit or Celsius within the display window 72. This can be
selected at any time during operation of the machine and converts the actual temperature

‘on the fly'.



n the fly .Actuation of the pause keypad 77 wll stop
the rotation of the bow for a short period of tine,
w@ 290500163conds. Once sel ected, the display w PCDWS2004/032685

switches fromthe tenperature read-out to a tined

counter from 90 seconds to 00. When 00 is reached,

rotati on resunes autonmatically or the pause keypad 77

can be depressed again to restart the pause cycle. An
aut o pause keypad 78 allows a user to select custom
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count-down in specific increments.) For exanple, if

the user wants to stop the rotation of the bow for .
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machi ne Wi | in the user. programed. €At +hic s
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deactivate, the auto pause button 78 is pressed once.

Actuation of the overnight mode button 80 holds the pool of chocolate at a predetermined

temperature, for example, 95 F. /35.0 C. while rotation of the bowl is stopped.

Actuation of the drip feed keypad 81 holds the chocolate at a predetermined temperature
(typically 93 F. /33.8 C.) to allow for traditional methods. During this cycle bowl rotation
is normal. It allows the user to drip-feed pre-melted chocolate into the machine. Once the
drip-feed button is pressed, the pool of chocolate is maintained at a predetermined

temperature.

In the melt mode, the -+heat keypad 82 increases a temperature setting by 1 F. In the

temper or ready mode actuation of the keypad increases temperature setting by 0.1 F,



is normal. It allows the user to drip-feed pre-nelted
chocol ate into the nachine. Once the drip-feed button
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predeterm ned tenperature. In the nelt node, the +heat
keypad 82 increases a tenperature setting by 1F. In
the tenper or ready node actuation of the keypad
i ncreases tenperature setting by 0.1 F. There are
i ncrenental selections with each keystroke, or rapid
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preset penod of time such as ten minutes. At the end of this ten minute period, the motor

19 will start rotation of the bowl 13, the temperature display will freeze and the heater
will heat the liquid pool of chocolate to a preset temperature such as by a 1.8 F increase.
By freezing the display, the user has no knowledge of the hidden, proprietary target
temperature. By increasing the temperature at this point, additional seed chocolate is
dissolved off and corrects the chocolate's viscosity. Once the target temperature is
reached, the display will revert to real time temperature. The machine will again agitate
for five minutes, stop rotation for ten minutes, etc. This cycle will continue as long as
ETM is activated. It is a written portion of code programmed within the microprocessor
M that senses temperatures, programs temperature changes and selects time intervals for

rotation so that this feature of the machine can be utilized.

The menu save keypad 85 allows a user to save custom melt or temper temperatures and

recall them at a later date. The menu saved is accessed by selecting the menu button 85.



will heat the liquid pool of chocolate to a preset
tenperature such as by a 1.8 F increase. By freezing
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proprietary target tenperature. By increasing the
tenperature at this point, additional seed chocol ate
is dissolved off and corrects the chocolate's
viscosity. Once the target tenperature is reached, the
display will revert to real tinme tenperature. The

BRI b B ol S B
patihdtERYDaBFidI@ Ferder SLMPiR:, %It% @bEBowh}. AlBthfec\iré hdjBsted

portion of code programed within the m croprocessor M
usinigahe sheat esd theatdettansr es, prograns tenperature changes
and selects tinme intervals for rotation so that this
feature of the nmachine can be utilized. The nenu save

WHEYRAD a8 FidMd kéWtord (iHgiBated WhERMGABYSE MighiAB A’ 16 thel farfefirin the
tenperatures and recall themat a | ater date. ' The nenu

displapeniindewh daeusse earieralbfel tndehangrthadernpes sek Rpwntgemperatures
o LR oL ot B D YA
terh@efafiire Sedipdshi T chabg framGae! DdtwRie)d toAinbtHet)theuser evill press and
ho?igjglg\%:?l% cﬁ:ﬁ% 4 J@l@@t h’ge)$2:|-gr? 1%%@5 nd. ég%,amgt Et%tsglg%ssw\ﬁg%] thterheesired
D{thgﬂtl]dsgg—Z@ 0h& théte, the bsdr&bikects Phd TSt IWueén b BB the temper

an scroll A-Z and change the tenper se
seppoint. OreeerEempeed batidn Bairessed dbé cantaurparasrepespaempisghe user by

for each of . t .correspondi n ta Field (A- .
B F S givalery Cif BBEer 5 bt g bhpeetro b i ety
- pro@irdal M8ding! dtAviHe Hested!-+hRktasS-ha@tbubieh dndl embllih €o the desired

desired +heat 82 or -heat button 83 until the user

tempergiure The usereca alsp adipsihe Peftp £logl Pawa)by pepssiag theF emper 2

o 3 5 TR s 0 OB 150y o v

utton i's pressed,
scidiEtoaRe t&dred ngyeritere bypoessing ahd oldigrddwn the abét 89 dr rheat

s a7 R I ves e
m%%iﬂie{sé%eﬂ&? 2 bOFecalRBhtel Uid RBeRAGuSORPlnpRetER rbdife’ at a later
date, select the Menu button 85 and scroll through to the desired Data Field (A-Z). Once
there, the user can simply press the melt button and the custom parameters will be
utilized for that chocolate batch. It is a portion of code programmed within the
microprocessor M to save a number of temperature settings and recalling them later so

that this feature of the machine can be utilized.

The ready symbol 91, when illuminated, indicates that chocolate is tempered, done by

measuring the temperature of the pool of chocolate via the heat probe.
The heat light symbol 92, when flashing, indicates that the heater 55 is on.

The reset keypad 93, when actuated, stops the machine and returns to the default settings.
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tenperature. The user can al so adjust the Delta Coo

Down by pressing the Tenper 2 button and the Delta
w@aroanoetees Wil 1 flash on the far right of the PCEPBRY4/032685

The user can now scroll to the desired tenperature by

pressing and hol di ng down the +heat 82 or -heat button

83. Once any custom nenu Data Field has been altered

the change is saved in the machine's nenory to be

recalled |ater. To access a custom 'tenperature

i pe; | at dat e, lect th t . .
Tog Giesepey Aardd b0 Dol iF n S5 ise bl Bt Afitick R is
ad8diBtoahe tiaehiger can sinply press the nelt button and
the custom paraneters will be utilized for that

chocol ate batch. It is a portion of code progranmred
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méltitigsoffthathuoelatsd bégis. machi ne can be utilized. The ready
synbol 91, when illum nated, indicates that chocol ate
is tenpered, done by neasuring the tenperature of the

AR ey STy Pl oSy adbiost e

programmed jifte theemisrodompptest M3, when actuated, stops the
machi ne and returns to the default settings. 10The
triangul ar shaped synbol keypad 94 is a spare button

Thie RSB, Atk 3 Qinll iderkads Hegpiderset ihe nadHiad td teldagiradambedlate type
Actuation of the nelt button 95 starts rotation of the

to temter.1Bhese keypads #re chloatcededsndpomreppanditp ghegipe¢ifi automatic
h | i . t . i .
on§J968535 35U vl od NSy LR Ul G OHSRivata
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m | \ anqg dadar eypads set mac ne.to the
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the actual temperature of the liquid pool of chocolate. It is pre-set temperatures embedded
in code within the microprocessor M that activate the given cycles for white, milk and

dark chocolate tempering.

The seed-in keypad 99 is an auto-prompt indicating that seed chocolate needs to be
added. Seed chocolate is any quantity of known tempered chocolate. Seed chocolate is
introduced into the liquid pool of chocolate in order to transfer proper seed crystals. Once
a small quantity of crystals is transferred, they reproduce automatically and very quickly.
In effect, the seed chocolate jump-starts the tempering process. The microprocessor is

signaled to go to the next section of code for activation of this feature of the machine.

The temper keypad 100 stops the full heat mode of the melting process and begins the

automatic tempering cycle, again in response to a portion of code.

11



chocol ate cycles. The user will select the desired

chocol ate-type button. Once activated, the LED
was@wsoimred wWith the button will illum nate, nBCRUSZYP04/032685

the beginning for the machine's automatic nelting and

tenpering cycle. The heater 55 and associ ated heater

light will also be activated beginning the nelt cycle

and the tenperature display will read the actual

tenperature of the liquid pool of chocolate. It is

pre-set tenperat.ures enbedded.in.code within the
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eypad 99 Is an auto-pronpt indicating that seed
to cldde (l0&t@). needs to be added. Seed chocolate is any
guantity of known tenpered chocol ate. Seed chocol ate
is introduced into the liquid pool of chocolate in
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m CF oproces is signaled to go to the next section
of code for activation of this feature of the machine.

The t ) k 00 [ the full heat d f..th
RefigTing FRUPEH- o 6404 dnbherus g 10 ibreuidsiatfe elRue iRty Sensor
102}’& for eﬁ‘&ﬁfél@, m%llﬁfc%ﬁﬁﬁ‘ 8¢ Ohfhi@aRCdd drlefairseakdr 184 Tl as

I
eed- out ypad 101 is @an auto-pronpt indicating that
mannfactueebnPhitlips B relateolhumiditysander 103 seases angregaitoorhelative
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thk@ydtack, $Pde Ehenmibian sir Seusol, ai h yinsilat Rehibageases heamgerdont,
provides a |l ong tenperi n(%wcool down cycle for hard.
tempsrpore. dhowegientoss are praainteshencBe PChiard thal i geotied %\%@9 the
t ' rd { '
bl ARl A4 o R0 ORIt o100
pafe@is@s, an audio/visual warning will be provided to the user indicating that
conditions must be altered in order to provide the best atmospheric conditions for

processing chocolate. The warnings are turned off once conditions are properly adjusted.

Referring to Fig. 7, a manufacturer/user data port 106 is available through the removable
plug 105. The data port is used for interfacing with external computer programming
units. Software alterations can be provided to the machine's source code such as new
software version releases, custom software provisions for new customers, software glitch
patches, as well as, but not limited to, interfacing with external monitors, printers,

computers and calibration equipment.
A cleaning brush (not shown) is provided for the user as a means for cleaning areas of the

machine and its components that come in contact with what may otherwise be difficult to

clean.

12



103, as, for exanple, manufactured by Chm c and an
anbi ent air sensor 104 such as manufactured by
w@hioslo#s3s The relative hum dity sensor 103 sePGEES2004/032685
average roomrelative humdity, by reading the air
novi ng through the vented plug 105 | ocated on the back
of the machine, while the anbient air sensor, in a
simlar fashion, senses average roomtenperature.
These sensors are nDunted on the PC board that is
nmount.ed W t 0 consol r
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condi tions for processing chocolate. The warnings are
turned off once conditions are properly adjusted.

TheeeterdoN hilk ©7Fr@arkr98 ehovelate lagpatl issélested anthscugped.t 106
is avail able through the renovable plug 105. The data
port is used for interfacing with external conputer
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f
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of TREURE IF tH%rthEcﬁﬁté befh@"i&h‘ﬁe@é@r {iﬁesce?llugﬁgr@r ®ier melt temperature,

equl pnent . | eani ng "br ush (not shown) rovi ded
the mer t:amepn@mhe atbeu Seanbeat 83 keyrednfyegy mv@h@ s¢ pigtons changes

ne and. .t ents that cone in contact with
th% eﬁ’g'ffe&? '8%3%1“02@‘%%. fficult to clean. .12In . )
operation the nmachine is plugged into an appropricate . -

rounded circuit and the ovver W|tch 5is turned on,
‘b6 Kasieed asnaughetahoseiRicimeed g Lemper gﬁﬂ""&r}oﬁds aGguated and

1? ﬁ&ldageeﬁ gk'rhﬁizzb Rg he%%%eﬁld%%sﬁ%lakégg%@ ateltuthdl BE allowing

e white k 97 or 98 chocol ate
thdx&sep aslgo ints etenpercind kdolalotwmatyeld. The user is prompted to add seed

chocolate behind the baffle, 8 oz. per 10 Ib. batch. If the seed chocolate to be used is not

in good condition, the long temper button 102 is actuated instead. Then the user
acknowledges this by pressing the seed-in auto alert button 99. Depending on room

conditions, the tempering cycle takes 10-15 minutes.

The long temper adds an additional cooling period. By selecting the long temper button
102, the temperature is allowed to drop an additional predetermined number of degrees
before the heater 55 and its associated light becomes activated raising the temperature of
the liquid pool of chocolate to its temper set point. This additional cooling cycle induces

additional seed production in the pool of chocolate, insuring a good temper.
Once the proper temperature is achieved, the seed-out auto alert button 101 will sound.

Any remaining seed chocolate is removed by the user from behind the baffle and the

seed-out button is pressed to acknowledge.
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Rotation of the machine is started by depressing the
nmelt button 95. As the chocol ate begins to nelt, it
wowdos/oewls ect in a pool in front of the scrapePCBUSWO&032685

the probe 41. Depending on roomconditions it wl|l

take approximately 45 mnutes to nelt pounds of

chocolate. If the chocol ate being tenpered requires a

hi gher or lower nelt tenperature, the user can press

the +heat 82 or -heat 83 keypad. Every touch of these

Wt B ST SRt e s Rl SREPAE Filisplie i tons
beb;%mrthéqéﬁﬂbaﬂeyiag@ ol Shvshdied Tte anstotdté Is dowagpand JBe egdy for

buzz. The heater and its associated |ight are
us@urned off, allowing the user to go into a tenper and
cool down cycl e. The user is pronpted to add seed
chocol ate behind the baffle, 8 oz. per Ib. batch. If

THebeeaB6peormite e sefievatOcdiied Usgetl bis sproificitemperatiire parameters and are

condi.tion, the |ong tenper  buttagon 102 |s act uat
wellwithin the kneuedgs of aa artisanskillsdiin dhserat Rep gi“ﬁ@e coding

is f(’:olﬂﬁ mg &Y TneleSid v&gkhﬁﬂ] etidte e%ﬁmﬁe 05 1B like

the tenperin cyc -15 m nutes.
(wﬁktenirdﬂgnct)en‘per adds an additi onal cool | ng period. By
selecting the long tenper button 102, the tenperature
is allowed to drop an additional predetermn ned number

Tl@fm&ﬁﬁ@@ eRteRRldaEBpéhiBodieahde aofivadiby présshisihe IFAM teypad 84.

i ght becomes activated raising the tenperature of the

Theueqmndeqof@meromow@imsaﬂl@c@@teﬂ@ gemainethe Yewl fusiextendethpesiods

s T e

bommeSatﬂmehi@Qfmé&nﬁrstg enperature is achl eved_ the
seed-out auto alert button 101 will sound. Any

remai ni ng seed chocolate is renoved by the user from
fg I UBLRL A6 and
T
stemir ie spenifiad iateevals inghemmeh anwellias botbsempertnhwdes. Beforg the bowl
resumes its rotation while in the ETM mode, the entire display window will flash for 15
seconds. The ETM cycle is de-activated by depressing the ETM keypad 84 again. This

will bring the machine back to standard bowl rotation and heat control.

The machine's overnight mode permits users to leave melted chocolate in the bowl
overnight for saving on additional melting and cleanup time. The main objective is to

keep the chocolate in-the de-crystallized state. This function is activated by depressing

the overnight mode keypad 80. Rotation of the bowl stops and holds the pool of chocolate
at 95 F. (35.0 C.). The overnight mode is de-activated by pressing the re-set button 93.

If custom heat settings different from the factory default pre-sets are desired and in either
the melt or temper mode, the +heat 82 and -heat 83 keypads are actuated. While in the
desired mode, depression of one of the heat keypads will effectuate incremental

+ temperature changes. Holding the keypad down will result in a rapid scroll. Degree of

change is displayed in the window.
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beeps and the ready keypad 91 illum nates. The

chocol ate is now tenpered and ready for use. These
W@sHpresspt s are sof tware coded, based on speRCT/U82004/032685

tenperature paraneters and are well within the

knowl edge of an artisan skilled in the art.

Representative software coding is found in Figs. 8 and

9. These are very small snapshots of what the code

| ooks like (witten in Basic). The machine's extended

tenper node can be activated by pressing the ETM

keypad 84. The extended tenper node all ows chocol ate

THeGndchitig’s fenid sdveeedtom allofss tiientedve emst@dsem;ﬁertterfrperétufbs for
to 10 hours) WIthOUt t hi ckeni ng and does so throu
a

ea%tmlmeakatectyp%ﬁ)é "skerisl blendygapip simplyichoose engisowe 9emper set
ponl? a(:)%&%ec’ Ei%‘nr\?v %?o%?a%e!tl &4t éa\ﬂ%lte%%r? gn fgcﬁlﬂ)eldaéf ‘?ﬂer times

e Wn 5 on Wi start
overpmmjchec intervals in the nelt as vveII as bot h tenper
nodes. Before the bowl resunes its rotation while in
the ETM node, the entire display window w !l flash for

TSR L AL g SR AR TR M lfor e

butiax ks pressed wntdahealddwed temypen 4t anachiesedh Jiie costony seftingihstored

PeBREBLP R {5 ReMBty T 50 BRRTGhY SR Lk R RES 1§ Bhang it by
prégidh thed At &elhbatn@yﬁamd cl eanup time. The main
objective is to keep the chocolate in the

de-crystallized state. This functlon |s activated by

Todr%&{]@ﬁ M@&?%ang&géﬂ%cﬁgtatt%ﬁ%% &‘i (t)oCrF%%fe?tté LR {mg@ save
kefpad(xsaneﬂ)ré:)seleéﬂmg the/etiotbabd type dﬁthesmhasm buthdendtyfirst -
ressi1 gﬁ qe re-set button 93. If custom heat settings
aciypter dhe.dafault GHPERRS! PRLESATG 26tBPiEdl t pre-sets are
desired and in either the nelt or tenper node, the

+heat 82 and -heat 83 keypads are actuated. Wiile in
The ipause function allows the user to quickly pause the bowl rotation for a period of say

90 seconds while in the temper mode. The user presses the pause button 77. Bowl
rotation stops and a pause clock will count down and upon reaching 00:00 bowl rotation

resumes.

The auto pause feature allows a user to select custom pause settings while in the temper
mode. Once selected, the custom pause loops between the desired pause setting (for
example, starting at 2 minutes, with 1 minute intervals, up to 8 minutes) and a pre-set 2

minute automatic agitation cycle starts without having to reactivate the auto pause button.

The pause clock 79 appears in the display window. The user selects a pause setting by
holding down the auto pause button (starting at 2:00) and scrolling through 8:00. Once
the desired setting is selected the bowl will pause and the clock counts down to 0:00. At
this point rotation of the bowl resumes and the clock starts the agitation countdown from

2:00. The previous setting starts over once the clock reaches 00:00.
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desired node, depression of one of the heat keypads
wll effectuate increnental tenperature changes.
whiddodiony78 he keypad down will result in a rapi PCHUSIN4/032685

Degree of change is displayed in the wi ndow. 14The

machi ne's nmenu save feature allows the user to save
custom tenper tenperatures for each chocol ate type for
"special blend" recipes or to sinply choose one's own
tenper set point. Once the desired tenperature is set

It can be stored and then recalle ter i tes ove
The i paise G o8 be adiiged buareoRbant uiing 3PP the N5 ofiee keypad
%Saﬁxv%r Btk PI%S%@%E%GQOH Jh®. +theat or -heat button

s’ presse unt| esired tenper set is achieved.

The custom setting is stored permanently within the

it until, th
T ieed featig hTRS teorlee pefberapte W a3 £ T S for
tridiGetlal diifleee@Ms hAhdBIMPE hothte tAOdip fdkd barttoaBe for kayadtifipressed.
operator selects the nmenu save keﬁﬁad 85 befaore

Tlseepcmk of dg)C@htae ig held gt thedemperaturg with parma hawé agitatisnt Ton
default tenper set points
défgtévrhg Yhe ast% ?fﬁ%ﬁ@t ggﬁés?e unction allows the user to

qui ckly pause the bow rotation for a period of say 90
secgonds while in the t The use sses the
Tt shorddbo opvins that Chesggs, 30KIans AR SRisHIENEMEY he Fads i e geieils

; n
ol rtonEHT ‘%éf’%%ug‘f%#‘eat A i S
Msehahtcbumﬂbn1pause settings mhlle in the tenper node.
Once sel ected, the custom pause | oops between the
. desired pause setting (for exanple, starting at 2
mnutes, with 1-minute intervals,up to8 mnutes) ‘and
a pre-set 2 'minute automatic agitation cycle starts
wi t hout having to reactivate the auto pause button.
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The pause clock 79 appears in the display w ndow. The
user selects a pause setting by holding down the auto
w@awsme4tsot t on (starting at 2:00) and scrol | i ngp€TUS20041032685
8:00. Once the desired setting is selected the bow
wi || pause and the clock counts down to 0:00. At this
point rotation of the bow resunes and the clock
starts the agitation countdown from 2: 00. The previous
setting starts over once the clock reaches 00: 00.
15The auto pause time cgf;he adjusted by pressing and
hol di ng down the auto pause keypad again, or
deaq%%%laed by pressing the button once. The drip feed
&t ds the chocol ate tenperature at 93 F. (33.8
ééghto allow for traditional drip-feeding nmethods. To
1. Pqﬁﬂét@hﬁ“ﬂ%ﬂﬁ“ﬁ@@&oﬁﬂﬁﬂﬂﬁ 81 or keypad is pressed.
The pool of chocolate is held at the tenperature with
a casingybdvitgoatopayifhest wish an Fpeniigeand; apdnterietie reset button
93 is pressed. It should be obvious that changes,
a badd fdriboingdtbcolics sdapial tothy ifnertod itethe adilpopbaingi | s and
" andhiARPLHRENt W t hout” departing fromthe spirit-and -
scope of the invention as hereinafter clainmed.

ab%ﬁlgt@'b%sm@dwitﬁm%@bmd is: . A chocolate tenpering

machi ne corrprl sing: a casing having a top surface with

meeﬂso@E et rs@&;s?@oa'tibf%*‘% n18e B anlt U BRNG 1O
et F ROALRE Chi g saats § pptermog wa Bt Vo of o i on
Wl%‘éﬂhééﬁwihe bowl and the baffle;

._.means for coohng the bowl
means for sensing the temperature of the molten pool of chocolate; and,

digital, programmable means for controlling the heating, cooling and rotation within the
machine.

2. The machine of claim 1, including

means for sensing relative humidity within the machine,

means for setting pre-determined high and low relative humidity limits, and,
means for providing a warning when a pre-determined limit is reached.

3. The machine of claim 1, including

means for sensing ambient air temperature within the machine,

means for setting pre-determined high and low temperature limits, and,

means for providing a warning when a pre-determined machine ambient air temperature
limit is reached.



means for heating the bow to create a nolten pool of
chocolate within the bow; neans for cooling the bow;
wore@n®4f6es sensing the tenperature of the nol t ROT/PS2M04/032685
of chocol ate; and, digital, progranmable neans for
controlling the heating, cooling and rotation within
the machine. 2. The nmachine of claim1, including
nmeans for sensing relative humdity within the
machi ne, neans for setting pre-determ ned high and | ow
relative humdity limts, and, neans for providing a
war ni ng when a pre-determned limt is reached. 3. The
machi ne of cI aim1, including rreans for sensing
anbi ent. air ture withinp machi ne, neans for
4. he maﬁlanepfa%c giEh bIoGAES W%ﬁ@nﬁ wwgﬁlb@\emr e
limts, and, neans for providing a warning when a
su:pfmd@h@amng@ud theecheivil dipderiprasiide siability dorpherbomi méiile praventing
is reached. 4. The machine of claim 1l including a ring
copasiration eftteahying mtérive ftoapthebothce of the casing and
the bow lip to provide stability to the bow while

5. PhE¥ABRiIhSF B ﬁmcmaﬁgcama@i pdrbforGasHaEng nterior from
the bowl . 5. The nmachine of claim1l including a data

Wlﬂloéxtterrlﬁ h@h&%@g}%nmgh&tgxternal conput er

pr ogr arrm a chocol ate terrperl ng nmachi ne
I udes di Rre
R a*c%e}v?ig‘b gle o
comﬁaﬁ%ﬁﬁ iGRINgs qooling ﬁ tﬁij"fb’r“t ﬁ%e m@ﬂ@“‘? 89 B Of same;
th eclgmye@qucompnsmg

. means for causing rotation and application of heat within the machine to the chocolate
being tempered over extended periods of time; and, ' .

means for timing the length of rotation and application of heat.

7. The chocolate tempering machine of claim 6 including digital programmable means
for selecting operating voltage for the machine.

8. The chocolate tempering machine of claimé that includes means for making
incremental changes in operating temperatures.

9. The chocolate tempering machine of claimé6, including
a clock display.
10. The chocolate tempering machine of claim 6, including

means for automatically and intermittently causing rotation and application of heat within
the machine to the chocolate being tempered over extended periods of time; and,

means for timing the length of rotation and application of heat.



means for causing rotation and application of heat

within the nmachine to the chocol ate bei ng tenpered
we@r@s/oerended periods of tinme; and, neans forPCT/OB10g4/032685

the length of rotation and application of heat. 7. The

chocol ate tenpering machi ne of claim6 including

digital programmabl e neans for selecting operating

vol tage for the machine. 8. The chocol ate tenpering

machi ne of claimthat includes nmeans for making

i ncrenental changes in operating tenperatures. 9. The

chocol at e tenpering machi ne of cIain1 including a
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