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A apparatus destined to be used v the production

»

and distvibution of fresh fermerted dairy products
i particular yoghure g ; i o gstablishments for the
gingle rvetall of zane " sald  apparatus  being
destined For rapid retail =zale «  WIthin the space
Gf e day fr Cif produaction,  and comprisin b &  wvatk
(1) T the ErRecutlion whi the phasss of
pastewrisation, cuiture, maturation AN
malntenance, and devices fFor  the dilspensing of

product and the clzaning of the apbharatus.
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EOCEGEOUND of the INVENTION

The invention relates to  an Aapparatus for  the

Preparaticon  and distribution to  the public of

Tresh  ftermented dairy products. FIMCTC) these

products the most widely made and sold is voghurt,

~

but the apparatus can also be used to make 1ike

products,  such as fresh curds, cottage Cheess,

Tresh Junktet and the like a5 well as bhaEing

adaptablie for pasteurisation of coream  anc 16

Cream bases. For the sake of simplicitv., in the

following descoription the product referred to will

oe voghurt.

The appearatus according to the  irnvention 15

designed te bhe used and located especlially 1o

gstablishments specialised in the sale of the

above fresh products and can be integrated into

traditional vetail places auch

53 Dy e s
restaurants,  ice oream parlours and pastry shops.

The apparatus can also be used wherse there

1% &
distvribution of the fresh praducts as  an
alternative to pached products, for esxample in
hospitals, hotels, heliday wvillages, sports

centres, supermarkets, health and dietary centres
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Lne  advantage offered by the present ivverntlon s
that the apparatus eliminates the need For Speclal
Tilaboratories” for the preparation, conssvvation
ancg  distribution of  the pfoduct arnd indeed the
apparatus can be blended inte the eztablishment's
Turnishing.

The preparation of yoghuwt commovly envisages the

following phases.

A Tortiflication process causes the evaporation of

part  of the water contairned in the milk in ordars
o rendey the final pﬁuduct more consistent.

A Righ—prassure AV Righ—temperature
nemogenlsation phase follows, in order to have

proguct  in Wit 1o the TATE AV 6 i roaroly

distributed to make them more gasily digestible.
Then follows a pasteurisation phase which has the

aim of eliminating any pathogenic microovganisms

which might prevent the perfect activation of the
anzymes. Fasteurisation is performed by heating

the milk to 92 degrees . for several minutes.

A cul ture phase Yollows the pasteurisation,

cocling raplidly dowr to about 43 degrees .  and

mixing about 1 per cent of cultuwre into the milk,

the culture eing formed 3y lactobaciilus



5

o ad

10

<9700

bulgaricus and streptococeo te moptil lus.,

v the culture maturation phase the product i
slowly mixed for some minutes in order be AVl
the advent of lumps and H@Eening the structure
unaltered &nd homogenecus.  The temparature  is
constantly maintained at 43 deqress Celsius for at
least  &-7 hows according to the densitv and the
acidity desirved for the product.

After the last precsss, Lthe Coagulation is brolen
up by activating the ancher/stivrer at a low vate

oOf revolutions,

The maintenance phase consists in a rapild

Puita

ool ing
to 4-0 degreses Celsius to arrest fermentation.

AL this point  fthe voghurt is reany to be sevwved

and consunsd, and can be blernded with MATY and
varied ingredients, such as fresh fruit, bervies,
cereals, coffee and the like, or it can be used as

a sauce for other dishes. It is important that the

product  doss not undergoe  sudden changes 11

temperature, that it is kept at the most between

4340 deqgrees Celsius and at least hetween 4.5
degreess Celsius S {21 that the live lactic
micyroorganisms do not die.

AN essential advantage of the present inventiom is

that the product is served fresh, that 1:
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immediately or just a few hour oAt teny 1he has beer

prepared.,

It iz a well-known fact that lactic flora docs S

progressively starting after the final phase of
b matuwration and maintenance, and in order to have a

product at  its best, this detericraticon must bo

reduced to o a minimﬁm.

Difterently to industrial yoghwris, which from the

moment of packing to consumation undergo a lavge

10 mumben of temperature changes and time—-lapses, to

the detriment of both taste  and neal th—-glving
qualities of the product, the present invention
offers a yvoghurt at its best both  in terms of

AUEYition and at its most depurative.

1o
SUMMARY of the INVENTION.
An aim of the present invention, therefore is Lo
provide an  apparatus for  the preparation  and
=2 distribution cf Termented d&aivy products

comprising: a vat for pastewrisation, maturation

and maintenance of the product; a cover adjacent

to the lateral wall and at the bottom of the wvat
for the control of the temperatuwre of the product

29 present 1n the vat; a first heat-exchange circuit
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YLy hesting and cooling the pirroduct comtained i
the vat,  including e cover, @ heat-sdchange
Tluwid circulating  in  the said first civeudt "

e
G|

heat generator to produce a heat) g of the heat-
exchange liguid, a first heat eswch anger to causa

cocling  of the bheat-exchange, liquidy & second

heat-exchange

b

civouit for refrigeration, i luding

the first heat-exchanger, a second Neat-exchangsr .

el &

I refrigeration Ol Tl i & heat-aguchange

relationship with  the second heat-exchanger, a

tank for the diathermic liguid clvoulating in the
said second refrigeration cirouit between the tank
and the first and second naat-axchanger, & by-pass

condult parallel to the first Reat-exchangesyr, a

first ocrn—-off valve on the py—-pass  condulit  and  a

L Y]

secend  arn—-off  valve on  the irnlet of the first

Reat-exchanger, so that by crening the first valve
and closing the second valve the diathermic Liguad

18 prevented from passing through the first bheat-

@xchanger in  order to effect a Reating phase on

hoaa

s .

the product in the vat, while by closing the first
cn—off valve, and opening the secornd on-off valve,
the diathermic liguid passes throwoh the first

heat exchanger to remove heat from  the heat

exdchange liquid in the first heat axchanger and to
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produice a cooling of fhe product i the

vat g 2
Clieaning  oircuit Compyrielng a clearning water tub
auipped with an inlet and an outlet TEGDECTIve ]y

communicating with & cleanins ¢ walter sowrce and a

discharge drain, a Ffirset conduit placing  the

Washling tub  in commurnication with the inside of
the wvat, and  a second conduit  connmecti g &
discharge opening of the Qa% to the tub; arnd an
electronic control svstem For programmed commard
ot the pastewrisation, maturation, maintenance and

Ccleaning phases,

SAUN of the DRAWINGS.

4 v QPP EI A ARG Y §4 Il ipm

the invertion will row be described i greater

detail, Wwith yveference to the ACCCMPANY 171

ot

chrawings, in whichs

~  Tigure 1 15 a diagram of the Mydraulic and

thermotechnical arrangement of the apparatus

- filgure B is a lateral view of the apparatus,
with the inside of the apparatus visibiles;

- filgure 3 is a frontal view of the apparatus,

with a view of the devices arrangsed in  the

posterior part, the anterior devices not DEING AN

V1EW:
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- Tigure 4 is a fromtal  view of  the aprparatus,

w1th  the devices located in the anteeior preavrt A

Viaw, wWhiles those in the posterior pavt are  vokb

N
B

and

- Tiguwre O s oa schematisc view of the vat and itz

name

T 4

ACCRDESLOT1IES .,

LT ¥ vy L

In figure 1 number 1 denctes a vat in which the
voghurt  ov like product destined for Covsumpt ion

18 produced.

oY

A Tirst heat esxchanges circuit COMPYiIsing & cover @

swrreundling the lateral wall and the bottom of the

e 4 %

vat 1, a hsat gensrater 2. a first Fieat--axchangear
%y & Circulation pump 25, as well as the MEBECESSATY
commection NIPes. £ neat—-axchange 1aguiad

cirvculates in  the first heat-exchange circuit.

This liguid can be constituted by, Ffor example, 2

Wwater and glycol misture.

The filrst heat sxchange circuit serves to vegulate
the temperature of the product inside the vat 1 in
the VAarious phases of pasteurisation and
homogenlisation, maturation and maintenance. The

heat is provided by the heat genarator 3«
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praefterably constitutsd b voan electrical

N R e N T

2 lemermt Cimmanictaec by thernostats, Wl e hhe

COOLING dlw obtained by meansz of hoat

EHChanges o

the part of the heat esucha Mge liguid with & secons

Caroulit, kvown also as the refr lgeration circuit.

The sscond sircuit, or vefrigeration cCirouit,

Compirises, apart from the first heat exchangar 4.,

S second heat exchanger weoooa refrigeration O Qg

&, & diathermic liguid tank 7 and a civoulation

pump 8. The diathermic ] wquid, moved by the LU

. Tirculates in heat gHIhange with the fluid afFf

the retrigeration Group & oAn order bt be

beon

refrigerated to a constant temperature around

degrees C., and also  in heat exchangs with the

neat exchange ligquid of the fFiret civeuwit  in the

Tirst fieat exchangsr, dur ing The product

maintenance hase in  the vat 1 anfd during  the

ceoling phass  from the maturation temperature to
the maintesnance temperature. The Ligquid is, for

“ample, water with glvoeol added to it

When the heat exchange Liguid inm the first circuit

1s ot to be refrigerated, the heat exdchianger 4 is

excluded from the v

2frigeration circuit by means
¢t a&a by-pass conduit 9 equipped with an electric

omr—oft valve 1¢3. M secornd oot T ovalve 11 is
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provides heating for  the Clearlng water and

a4 > @™

sriranged v the inlet conduit to the  Fir P

tL s ‘e ~e almd
! I E:o-c' {-‘:t s

BRChanger S, The alteryatin Q opening o olosivig of

iy e Y-t F VER WS 1 aricd 1 3

Pproduces, as e

evident from the circuit shown im €3 uie 1, Gl

BHROLUSION or inclusion of the hooat eohanmger 4 i

v Trom the refrigeration circuit.

During the exclusion of the heat oxch ancger 4 Firom

the refirigeratiocn civocuit, the refri geration groun

£

o Continues to be active to accumulate of glvool -

water at a temperature of —15 aegress C.,

The

apparatus further comprises a Cleaning circuit

including a tub 12 of cleaning Liguid, &

civcuwlation oumbD 13 . & Convciult 1 < tadkiivig the
i : .

cleaning watsr inside the vat 1 towards o ST &Y 171

device 135, and an outlet 146 to drain the Liguiid

(L

Trom the inside of the tub 18, Freterably the tube
17 is applied mamnaally at the moment of activaeticos

ot the cleaning circuit. The tub 12 can be

replenished with cleaning Liguid from an  external

sowrce by means of a solenoid valve 18 and cay bhe

drained towards the ocutside by atztion of ancther

stlencid valve 19. A heating resistance element 20

&l

level reader 21 reads the levels in the cleaning

tub .
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Thus DYV 1mg gescribed the thievrmobyveranl ie

functioning diagram of  +Ehe Alpratus, 11y the

following a fpreterred embodimert « Bhown in Figures

L=t T

Tiram 2 to 4, will b descy ibed, 17 which

comstructioal  solution  for the apparatus 15
adopted. Worthy of rmote iso . the fact that the
Choace of zcolution, together with the choloe and
location of the thermobvdraulic circuit daevices,
is of great importance in this type of apparatus,
where the control of times and temperatuwres, as
wall as the contral of the varicus cperatiorms  to
be paerformed, is extremely critical with respect
to the final quality of tha produist .
The drawings of Ffigures from 2 i &y Y &
rllustrative and show the inside of the apparatus
fraom various points of view.

The appératus 15 contained in a structure dencted
Mm its entivety by P8, and is divided ivto &

upper part and a lower part. The wpper part

substantially contains the Ffivrst heat gHchangs

civrcult with the hesat generator 3, the first heat
exchanger 4, +the circulation pump 23 and an
exlpansion tube 24. The upper part alsco contains

the wvat 1, made in stainless steel, preferahly

cylindrical in shape with its bottenm inclined
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towards the cutlet 1é6. The mechanic al struchure of
the vat 1 will be described in areater detail with
retereance to figure 9.

The lowsr part eesential ly comprises the second

LW My

33 Neat exchange circuit, the refri gevation group &

L

as wall as the cirvculation pump 8 and the CleEaning
tub: 12.

With this arrvangement, the devices dedicated to

presarving a low temperature are in the lower Pyt

10 of the structure, while the devices LINOeETgolng &
heating operation are concentrated in the uppeer
pavt.

With reference to figure oy the vat 1 is  mounted

by means of supports 2&. 27 on the upmerT wall of

15 the structure. The cover 2 BUTTOUTdINg the lateral

wall and the bottam of the vat i ivitarnally

_.l_ <4

2xhibits a finning 28 having a double function of

1mproving the efficiency of the hsat @rohange  and
contyrolling the flow of liguid sent by the

civrculation pump 25. 8 conduit 29 Places the space

E¥
-

of the cover 2 in communication Wwith &  tube 20

leading fto  the heat exchanger 4. A two-spead

regulatable Tixed motor—-gear group 31, exhibits a

drive shaft 32 passing internally to the vat 1 12y

laad T

W, means of a sealed rotatable Coupling. &N anchor 349
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ot & stiviring  device rcorstisuted vy the  said
arnchior J34% and the motor Grotgs 21 e mounted to the
shaftt 32 by meEans of  a apid-mounting pin 89,
Helical fins 3% are mounted on the anchor 34 and
have the functions of ho mogenising the product
duwring  the pasteurisaticn phase, causing the
breaking-up  of fthe cohagulated masses after the
maturation phase and 2=tivring the product dur ing
the maintenance phase.

During the culture phase, Coagulation—breaking
phase and product maintenance phase, the motor 29
and the stirring group will rotate slawly.

Fov the removal of  the product, & condult i

provided which brings the product from the pothom
of  the vat 1 and takes it to a dispensing tap 36
(Tigure 2) by the effect of pressure amposed by
the anchor 34 and by  the hvdrostatic head. »
s@TVING plane 37 for  the placing of cups e
glasses is located undev the tap 35 which also

sarves to collect the spillings. A control svetem

1S provided for the command of the VAaTrlous
preparation and maintenance phaseas, the saild

control  system comprising a speed-variator of the
stirving groeup motor, thermostat elesctric valves,

all commanded by a programmed logical cirvcuit.,
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The conplete preparation phase . ovole 18 programmes

.
-

Dy means of a progecammi g Mvamdd e,
I the following the furctior rg of the apparatus

will be briefly described. By maams  of the

i1
12
e 1 3

Cleaning cycle the vat 1 ig carefully cleansd, as

|

are the stirring group and the . dispensing groaup:
then the milk, prefarably in guantities of between
20 and 30 litres, is pouwred into the vat 1.  Then
the Tirst pasteurisation and homogenisation Chy enes e
commentes, 1n which the stirvring-motor group G311,
=4 1s activated by &  FLC (progyammed logical
ciroult) at & high rmumber of revolutions,  in
practice between 40 and 100 revolubions ey

ey

mitite. In  this first phase the heat aenerator 3

with its electrical heating slements alsc by e L) 371
to fuction, to bring the temperature of the Hheat-

exlchange liguid and the milk to be peteurised up

tow 9295 degrees (- whiioh temperature 18
maintained for about 25230 minutes. At the end of
this phase, the electrical regiatéﬁce alemeants are
turned of and the valves 10 and 11 of the zsecond
refrigeration civocuit are activated to effect a
first cooling down to  a famperature of A R-45
degrees C for a duration of 10-15 minutes. Then

follows the most important phase of the cytcle,
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thhat 1 e ITiSEmitiachlon ki the millk with the

bacterial flora {(culture Phase) . This phase is

T fected maiital 1y arid g, e meried 1y £y

alternatively by means of the Lo, the stivrying

gQroup  1s  insertsd, and made to stir st A low

speed, typically 10-820 revolutiors Per miritte.

~t this point the stirving group is

Y EmOv e syl

- the third phase of maturation is procesded to, for

wh i phasa the temparature Wwill be Lkept

constantly arcound 48—-4% degress O by means of

mmsertion or  removal of the heating group under

the command of a thermostat 38 placed internally

to the vat 1. The maturation phase ran beo

programmed Tor a pericd comprised betwsen & and 7

£

oy s according to the density ard conslistency
desivred in the finished product .

In the fouth and last maintenance phase, the

g™

retrigeration whpkaliin { QY m@éﬁﬁ of the
retTrigeration circuit Drings  the temperature of
the product down to  4-5 degrees C and leesps it
constantly at  that teamperature up. wuvtll . the
product has been fully dispensed.

According to the present invention, the volume of

the vat 1 is such that the whole proeduct will he

dispensed within a dav, so that the product is
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always guarartesd fresh.
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The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows:

1. An apparatus for preparing and distributing fermented
dairy products comprising:

a vat having a lateral wall and a Dbottom for
pasteurizing, maturing and maintaining a product;

a cover adjacent to said lateral wall and to said
bottom for controlling the temperature of the product
present in the vat;

a first heat-exchange circuit defined by sald cover
and by said vat, a heat-exchange fluid circulating 1n said
first heat-exchange circuit, said first heat-exchange
circuit including a heat generator for the heating of said
heat-exchange fluid and including a first heat exchanger
for the cooling of said heat-exchange fluild;

a second heat-exchange circuit having a tank, a
diathermic liquid circulates in the second heat-exchange
circuit, a second heat-exchanger being disposed 1in said
tank, and a refrigeration group connected, in a
heat-exchange relationship, to the second heat-exchanger;
said second heat-exchange circuit being connected to said
first heat-exchanger by a by-pass conduit parallel to the
first heat-exchanger, a first on-off valve being connected
to the by-pass conduit and having a second on-off valve
connected to an 1inlet of the first heat-exchanger to
selectively control the flow of diathermic liquid passing
from the second refrigeration circuit;

a cleaning circuit having a cleaning water tub, an
inlet, and an outlet communicating respectively with a
cleaning water source and a discharge drain, a first
conduit placing the washing tub in communication with the
inside of the vat, and a second conduit connecting the

discharge outlet of the vat to the tub; and
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an electronic control system for programming and

‘commanding the preparation and distribution of said

product.

2. An apparatus as in <claim 1, wherein said first

heat-exchange fluid is a water and glycol mixture.

3. An apparatus as 1in <claim 1, whereln sald second

heat-exchange liquid is a water glycol mixture.

4. An apparatus in claim 1, wherein said vat comprises a
stirring group having a shaft which rotates at
predetermined regulated speeds, said shaft passing inside
of said wvat and said shaft being driven by an electric
motor, said stirring group further comprising an anchor, a
plurality of helical fins being fixed to said anchor for
homogenizing the product in a pasteurization phase and to

maintain the product in a homogeneous state during a

maintenance phase.

5. An apparatus as in claim 4, wherein said anchor is fixed

to said shaft by a pin.

6. An apparatus as in claim 5, wherein a tap for dispensing

the product is connected directly to the vat bottom.

7. An apparatus as in claim 6, wherein said cover includes
a helical finning to improve the heat exchange and to

regulate the flow of heat exchange fluid.

8. An apparatus as in claim 7, wherein the apparatus 1s
contained in a structure that is divided into a superior
part and an inferior part; said superior part including

said vat, said stirring group, said first heat-exchange
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circuit, said first heat-exchanger and a circulation pump
for said diathermic liquid tank, said second
heat-exchanger, a circulation pump for said heat-exchanger
liquid and the refrigeration group, the cleaning water tub

and a cleaning water pump for the cleaning water.

9. An apparatus as in claim 1, wherein sailid control system
comprises a programmed logical circuit, a speed change gear
of the stirring group motor, at least one thermostat
sensitive to the temperature of the product in the vat and
the heat exchange circuits, and said apparatus further
comprising solenoid valves to open and close fluid

communication of said diathermic liquid with said second

heat-exchanger.

10. An apparatus as 1in claim 2, wherein salid second

heat-exchange liquid is a water and glycol mixture.
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FIG 3
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FIG 5

FIG 4

i Q]
N

goujing., Sfrafl;y 8‘ ﬂcm!wﬂon'






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - abstract drawing

