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(571 Claim
1. Method of ensuring constant product quality and safety 

when tailback conditions occur in pasteurisers, the 
pasteuriser being operated on a throughfeed basis in such 
a manner that the product passes through different 

temperature zones including a superheating zone and a 
pasteurising zone divided at least in part into 
controllable sub-zones, characterised in that said 
pasteuriser is operated at a constant throughfeed speed 
suitable to satisfy regular pasteurising requirements, 
that on the occurrence of the tailback a cooling process 
is performed which cools the relevant section of the 
pasteurising zone over its width of action to a 
temperature which allows no increase, or a slight 
increase net exceeding the tolerance, in the number of 
pasteurisation units (PE) applied in that section to the 
product up to that time, that the cooling process begins 
at the exit end of the pasteurising zone and progresses 
towards its entry end at a speed corresponding to the 
value of the throughfeed speed, that as the cooling 
process progresses the keep-hot process is switched off, 
that at the end of the tailback time ts, the time of 
action t^ of the cooling process at whatever final

.. ./2



(11) AU-B-74720/91
(10) 642234

-2-

position it has then reached is determined by the 
difference between the pasteurising time tp and the 
tailback time ts (tKD=tp-ts for ts<tp), and that the 
keep-hot process is subsequently switched on again at the 
throughfeed speed in those areas which have been cooled.

8. Configuration for implementing the method according to any 
one of Claims 1 to 6, in which the pasteurising zone and 
the superheating zone are provided, for the respective 
purposes of keeping the product hot and superheating, 
with fixed spray pipes or swivel-type nozzle systems or 
sprinkling devices which can be switched on and off in 
sections along the zones, characterised in that, for the 
purpose of applying cold water, fixed spray pipes (5) or 
swivel-type nozzle systems (5a) are provided along f.he 
zones and are capable of being switched on and off 
separately in such a way that the progression of the 
cooling process is performed quasi-continuously or in 
sections, without interruption due to the width of 
action as derived from the step time At, in progressive 
sequence and as determined by the step time At.
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(57) Abstract

A process and an arrangement for obtaining constant product quality and safety in pasteurization plants in the event of a 
stoppage are described. The aim is to ensure that, in the event of a stoppage of any length in continuously operated pasteurization 
plants, over- and underpasteurization are prevented and pasteurization is possible within very narrow tolerance limits (pasteuriza­
tion unit (PE) tolerances). To this end, inter alia, if a stoppage occurs in the pasteurization plant, which is operated at a constant 
flow rate adapted to the normal pasteurization requirements, cooling is initiated. The effect of the cooling is to cool the affected 
region of the pasteurizing zone to a temperature which permits no increase or only a slight permissible increase in the pasteuriza­
tion units (PE) introduced into the product in this region up to this point in time, and the end position and the duration of the 
cooling effect are determined by the stoppage time tg. In one proposed arrangement for carrying out the process, cooling water 
is supplied through fixed spray tubes (5) or pivoting nozzle systems (5a) which can be switched on and off independently of 
each other along the regions, so that, inter alia, the cooling effect is prolonged in sections, continuously, successively and 
within a time increment At.



Method of ensuring constant product quality and safety 
when tailback conditions occur in pasteurisers, and 
configuration for implementing the method.

The invention concerns a method of ensuring constant product 
quality and safety when tailback conditions occur in 
pasteurisers, the pasteuriser being operated on a throughfeed 
basis in such a manner that the product passes through

5 different temperature zones, and a configuration for 
implementing the method.

Pasteurisers, particularly so-called tunnel pasteurisers, are 
integrated in equipment such as automatically operated

10 bottling lines. Pasteurisation preserves products such as
beverages, fruit and vegetables packaged in bottles, jars or 
tins. This procedure involves sprinkling or spraying the 
packages and their closures with water at different 
temperatures in several temperature zones. Warm-up zones are

_5 located upstream of the pasteurising zone and cool-down zones 
downstream of it. In order to minimize power consumption, heat 
recovery takes place v/ithin product-related exchange zones. 
Quantities of water, each at a different temperature level, 
are pumped back and forth in countercurrent fashion in a

0 closed-loop circulation system between warm-up and cool-down 
zones allocated to each, with the result that the 
pasteuriser's power consumption is limited almost entirely to 
its insulation losses and to the amount of added heat that the 
packages carry with- them as they emerge from the unit as

5 compared with their initial temperature.
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Obviously any stops, whether brief or extended, that hinder 
the passage of the packages through the pasteuriser, 
particularly those caused by interruptions on the line 
(tailbacks), can seriously upset the complex thermal balance

5 of such a system. Such interruptions in throughfeed continuity 
can also result in overpasteurisation of the product that is 
in the pasteurising zone at that time if no special 
precautions are taken to guard against overpasteurisation. In 
their simplest form, such precautions can consist of such

.10 measures as reducing the temperature in the pasteurising zone 
when a stop occurs by spraying water of a lower temperature 
("emergency cooling"), the effect being to terminate the 
pasteurising operation for tue duration of the tailback. When 
the pasteuriser resumes operation, the line having been re-

15 started after elimination of the tailback condition, there is 
a risk that the product's remaining passage through the 
pasteuriser may be too short to allow it to be kept hot for an 
adequate length of time to satisfy the product quality and 
safety requirements. This is described as underpasteurisation

’0 of the product to be processed.

The diagram shown in Figure 1 is intended to illustrate 
briefly the problems surrounding the pasteurising operation. 
The effect of pasteurisation on the product depends on two

5 influencing variables: the temperature T to which the product 
is exposed, and the time t during which that temperature acts 
on the product. The numeric equation given below (1) shows 
that the number of so-called "pasteurisation units" (PE)



3
transferred to the product is related linearly to the time of 
action t and exponentially to temperature T:

5
PE = t 1.393 (τ_6θ)

where [t] = min and [T] = aC
(1)

"Pasteurisation unit" is the term used to denote the 
pasteurising effect obtained on a product such as beer by 
maintaining it for the duration of one minute at a temperature

10 of 60°C.

PEj is graph showing the PE pattern of a product passing 
through the pasteurising zone from the point of entry into the 
zone (a) to the point of exit from the zone (b), assuming that

15 its passage through the zone is uninterrupted and its speed of 
travel can be kept constant. If a tailback halts the passage 
of the product through the pasteurising zone and no 
precautions are taken to reduce the temperature of the product 
in the pasteurising zone, the result will be

20 overpasteurisation, *PE, which rises linearly with the
tailback time ts (system of straight lines parallel to PEj).

By contrast, if the temperature is reduced to a cool-down 
temperature, TK, being a temperature which should not

25 increase PE, a distributed temperature field characterised by 
the system of curves To to Tn-i will result within the product 
in the pasteurising zone when the pasteuriser is re-started. 
The curve To describes the pattern of temperatures that the 
section at the entry end of the pasteurising zone undergoes as

0 it passes the entire length of the zone (initial

temperature T^, final temperature Τ^θ). The sections 
downstream of this section each have a final temperature T^e 
when they emerge from the exit end of the pasteurising zone. 
The given temperature patterns show an increase in PE for each

5 section up to the point where it emerges from the pasteurising
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zone; this increase in PE is described by curve PEjj. Curves 
PEj and PEjj can be superposed to produce PEges; the distance 
between any point on curve PEges and the required final value 
PEe represents the deficit, in pasteurising units (PE), of the

5 associated pasteurising section at a point in time when,
following the occurrence of a tailback, the products have been 
cooled to cool-down temperature TK and the pasteuriser has 
been re-started after elimination of the tailback condition 
(underpasteurisation).

10 '
A solution to the problem could be presented for cases where 
the tailback time, ts, is greater than the pasteurising 
time, tp. Instead of reducing the individual sections 1 to n 
of the pasteurising zone to cool-down temperature TK

15 immediately on the occurrence of a tailback, as discussed
above, the cooling action in such cases should be preceded by 
delays starting from the exit end of the pasteurising zone 
(e). The pattern of curve ty shows the required delay ty for 
each section of the pasteurising zone.

20
The solution suggested above only applies to cases where the 
tailback time ts greater than the maximum delay time tVmax, 
since otherwise those packages which have not been cooled will 
be subjected to treatment for the sum of the pasteurising time

)5 tp and the tailback time ts (overpasteurisation).

Since it is not usually possible to forecast the duration of a 
tailback when it occurs, this proposition, which could be 
described as a more intelligent ’‘modified emergency cooling

0 process”, is a theoretical solution rather than a practicable 
way of ensuring that product quality and product safety remain 
constant under all conceivable operating conditions. The uses 
of this solution are at best limited, and the reason for 
discussing it is to demonstrate the complexity of the problem

5 in hand.

1

t
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From DE 36 37 661 Al, a method and an apparatus for 
pasteurising foodstuffs in containers are known, these being 
based on the principle described above as a "modified 
emergency cooling process", but taking it a stage further in

5 development with the addition of details for its technical
implementation. According to the description, the known method 
and the apparatus purport to obviate the disadvantages caused 
by the occurrence of tailbacks and mispositioning of bottles 
and to do this by means of a variable speed which is adjusted

10 as required for the given conditions. To correct the position 
of misplaced bottles in the pasteuriser for the express 
purpose of eliminating negative effects on power consumption, 
it is necessary to implement a variable throughfeed speed. 
However, whether a saving in power can be obtained with this

15 method is highly questionable. Whilst it is true to say that 
cold water should be admitted to cool the emerging bottles if 
there are no bottles at the entry end, and also that extra 
heat should be applied to bottles entering the pasteuriser if 
there are none at the exit end where cooling takes place, a

20 reduction in the pasteuriser's throughfeed speed necessitated 
by a bottle shortfall at the entry end would result in the 
minimum and maximum pasteurisation unit counts (PEm^n, PEmax) 
being reached before the products come to the exit end of the 
pasteurising zone, with the result that the right amount of

25 cooling energy is already needed at this point to bring the 
temperature back down to the required level.

Also, if the treatment temperature remains constant, a 
reduction in the throughfeed speed, by prolonging the duration

0 of treatment, will change the final temperatures of the
bottles emerging from each of the 2ones with the result that 
the pasteurisation temperature is reached at an earlier point. 
The even temperature distribution within the package or 
product that can be obtained by keeping the throughfeed speed

5 and the treatment temperature constant is completely upset or
at least severely disturbed if a variable throughfeed speed is
used instead.
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To prevent uncontrolled overpasteurisation occurring in 
pasteurisers that can operate if required with a variable 
throughfeed speed, the suggested expedient is that at least a 
part of the arrangement consisting of the pre-pasteurizing

5 zone and the pasteurising zone should be divided into
controllable elementary zones, in each of which the PE count 

is calculated and assigned to at least one reference container 
which passes through at least one part of the elementary zone, 
and that interruption of the pasteurising operation in the

10 elementary zone is initiated when the PE count received by
that reference container or at least one reference container 
amongst a multiplicity of reference containers is equivalent 
to a preselected maximum value PEraax and when the PE count 
received by all the other reference containers, if any, is

15 equivalent to a preselected minimum value PEm£n.

The measurement and process equipment required to solve the 
set problem in the manner suggested are very extensive. By 
observing a multiplicity of reference containers and

20 continuously calculating the pasteurisation unit counts
received by each of them, overpasteurisation of the product in 
the event of a tailback could possibly be prevented provided 
that packages are cooled while they are still in the 
controllable elementary zone which, after calculation of the

>5 measurements received from the reference containers assigned
to that zone, is shown to have reached a preselected PE range.

This known method, however, fails to give any indication as to 
how to approach the special problems that can occur in the

0 event of a prolonged tailback condition in the pre­
pasteurising zone which is operated at a temperature above 
pasteurising temperature (hereinafter referred to as the 
superheating zone), and what regular measures need to be 
taken, after re-starting the pasteuriser following elimination

5 of the tailback condition, in the relevant sections of the 
superheating and pasteurising zones.
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Finally, pages 16 and 17 in Issue 2/90, Year 6 of the 
publication entitled "Getranketechnik" (beverage technology) 
describe a computer-controlled PE control system designed for 
pasteurisers. This, however, is not based on the traditional

5 warm-up/pasteurising zone structure but on two or more hot 
zones in which the temperatures are constantly modified to 
optimize PE reception. This system requires a variable-speed 
main conveyor and it is also admitted that if the pasteui-iser 
stops, in this system equivalent to pasteurising at zero

10 speed, cooling by applying cooling water can only be avoided 
if pasteurising tolerances ranging between 15 PE and up to 
40 PE for products such as bottled beer are acceptable. This 
specification should be seen in relation to a pasteurising 
effect with a setpoint ΡΕ3Οχι of 24 to 25 which is obtained

15 ' when a 0.5 litre Euro bottle of beer is pasteurised at a
temperature Tp of 62°C for a duration tp of 10 min.

Even assuming that the known configuration allows the use of 
cooling water in the PE control system to be minimized by

20 using heat exchangers to cool the hot products with the cold 
products, it still fails to eliminate the basic problem that 
it is impossible in the event of a tailback to keep 
pasteurisation within a very narrow tolerance. Tolerance 
limits can be regarded as narrow if they are approximately

>5 one-half to one-third of those given above.

The invention seeks to provide a method and a configuration 
for its implementation by means of which overpasteurisation 
and underpasteurisation can be reliably prevented and

0 pasteurisation kept within very narrow tolerance limits (PE 
tolerances) on the occurrence of tailback conditions,
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irrespective of their duration, in pasteurisers of the type 
described initially (warm-up/pasteurisation zone structure).

Technologically, the set problem is solved by using the
5 characterising features set out in Claim 1. Subclaims 2 to 6 

describe ways in which the method can be usefully developed. A 
configuration for implementing the method is described by the 
characterising features of Claim 7, while developments of that 
configuration form the subject matter of Claims 8 to 11.

10
The invention concerns the further development of a 
pasteuriser which is operated at a constant throughfeed speed 
adjusted in accordance with the specified pasteurisation 
requirements, and it rests on the basic concept that the only

15 way to remain within very narrow PE tolerances is to avoid
cooling the product when a tailback occurs and re-starting and 
heating up the product when the tailback condition has been 
eliminated. Heating up the product when the pasteuriser has 
been re-started carries the risk of encountering a problem to

20 which there is no solution, namely that even those
temperatures which are below the pasteurising temperature Tp 
have a cumulative PE-raising effect in conjunction with the 
required PE increase. The solution put forward in the 
invention consciously forgoes the use of a variable

25 throughfeed speed for the product in view of the negative 
effects already discussed, and it ensures that only those 
pasteurisation and stop times contribute to the required PE 
increase which keep the product at the pasteurising 
temperature Tp. The pasteurising zone is a keep-hot zone in

30 which only a particular configuration's heat losses to its
environment netj to be compensated. Consequently, the product 
is not overheated in the event of a tailback. The effect of 
the stop time due to the tailback on the product is therefore 
similar to pasteurisation under normal operating conditions

!5 where the product's passage through the pasteurising zone is 
uninhibited. On the basis of this finding, the proposed 
solution allows pasteurisation to continue initially on the 
occurrence of a tailback in all those sections .of the 
pasteurising zone which have not yet reached the required

0 keep-hot time (pasteurising time tp).
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In each of the sections, pasteurisation is terminated when the 
predetermined pasteurising time has elapsed by initiating a 
cooling process. This involves cooling the product to a 
temperature which will not increase the pasteurisation unit

5 (PE) count applied to the product up to that point, or will 
only increase it marginally without allowing it to exceed the 
permitted PE tolerance range. It is proposed that the cooling 
process should start at the exit end of the pasteurising zone 
and proceed towards the entry end at the same speed as the

10 product's throughfeed speed. As the cooling process
progresses, the keep-hot process in the sections to be cooled 
is simultaneously switched off. While the cooling process is 
initiated at the same time as a tailback occurs, the duration 
ts of each tailback determines the final point to be reached

15 by the cooling process as well as the duration of the cooling 
action at that final point, the duration of the cooling action 
in any one case being determined by the difference between the 
pasteurising time tp and the tailback time tg. Not until the 
cooling process as described above has been fully completed at

20 the final point determined by the elimination of the tailback 
condition, does the keep-hot process start again in the cooled 
sections at the throughfeed speed, thus enabling those 
sections which were not reached by the cooling process to be 
pasteurised in the regular way.

25
The duration of the cooling action, i.e. the length of time 
for which the product requires to be cooled from the 
pasteurising temperature Tp to a temperature TK at which no 
pasteurising action which would raise PE or take it outside

so the PE tolerance range takes place, is determined by the PE 
tolerance specification and also the permissible cold water 
temperature, since the choice of temperature has to take 
account of the thermal stability of the type of packages being 
processed. To maintain the temperature levels as accurately as

5 possible, the keep-hot process remains on in all those
sections which have not yet undergone the cooling process.
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While the continuous progression of the cooling process allows 
the PE count to be kept within very narrow tolerance limits, 
the method according to the invention can also be enhanced to 
produce step-wise progression of the cooling process. The step

5 time At and the related width of action as depend on the
permissible PE tolerance range as expressed by the following 
equations (2) and (3):

At = tpA<PEijioi/(PEe-PEa) (2)
as = VAt = LAt/tp (3)

10
where the difference PEe-PEa is the increase in PE in the 
pasteurising zone, v is the throughfeed speed through ■ lat 
zone and L is the length of that zone.

15 Each of the actions proposed for the continuous mode is
performed in the step-wise mode using time units quantized in 
the step time At. The cooling process starts with the simple 
step time At when the tailback begins and moves towards the 
entry end of the pasteurising zone, the length of each step in

20 the sequence being determined by the step time At and the
tailback time ts'quantized in the step time. The duration of 
action of the cooling process tKD is reduced step-by-step in 
the same way.

25 The step-wise mode is suited to known pasteuriser
configurations in that these are provided with fixed spray 
pipes or swivel-type nozzle systems or sprinklers that can be 
switched on and off section by section over the length of the 
zones. The number n of zones that require to be equipped with

Ό spray systems that can be individually enabled and disabled 
for each section both for heat-retention and for cooling 
purposes is determined by equation (4):

n = tp/At = (PEe-PEa)/APETol (4)
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The proposed invention concept can also be usefully applied to 
the PE-raising temperature sections of the superheating zone ϋ 
located upstream of the pasteurising zone P if, as provided 
for by a further development of the method, the superheating

5 action in each of the sections is switched off when the
pasteurisation temperature Tp is reached, beginning at the 
entry end of the pasteurising zone and progressing into the 
superheating zone. A distinction should be made between two 
possible cases, one being where the tailback time ts is equal

10 to or less than the pasteurising time tp, and the other where 
the tailback time ts is greater than the pasteurising time tp. 
In the latter case, the cooling process progresses, in the 
same way as described earlier for the pasteurising zone, into 
the PE-raising section of the superheating zone where it

L5 performs the necessary cooling action. In the former case 
(ts < tp), measures should be taken to ensure that those 
sections in which the PE count may be raised are cooled at the 
point where they enter the cooling process which has reached 
its final position in the pasteurising zone, and also that the

20 superheating process is switched on again at throughfeed speed 
after a certain delay following elimination of the tailback in 
order to ensure that the product which is outside those 
sections in which the PE count may be raised is pasteurised in 
the rsgular way. The delay mentioned above is calculated by

’5 subtracting the tailback time ts from the time of passage 
through the entire superheating zone.

A further useful development of the method, as regards those 
sections of the superheating zone in which the PE count may be

io raised, proposes that the superheating process be switched off 
immediately on the occurrence of the tailback in those 
sections of the superheating zone which are below a 
temperature limit T* which will not increase the 
pasteurisation unit count or will only increase it marginally

5 within the tolerance, and that the overheating process in

A
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the remaining sections be switched off when the pasteurisation 
temperature Tp is reached, beginning at the entry end of the 
pasteurising zone and progressing from there into the 
superheating zone. The remaining process-relati. technical

5 measures are the same as for the mode described earlier with 
the exception that, if the tailback time is shorter than the 
pasteurising time, the superheating process is switched on 
again at throughfeed speed after the tailback has been 
eliminated.

10
To ensure that power is used with the greatest possible 
economy, a further development of the method proposes that the 
quantities of cold water required for the cooling process and 
the quantities of warm water used in the keep-hot sections be

15 kept separate.

A particularly advantageous development of the method in this 
context provides that those quantities of water used for the 
purpose of keeping the product hot be divided into sections

20 and circulated in a circulation system, that the keep-hot
process be switched off section by section in those sections 
where the cooling process is active and the quantity of water 
used for the purpose removed from the respective section and 
stored. Section-by-section removal of the keep-hot process has

25 practically no negative effect on the pasteurising temperature 
Tp in that section, so that that quantity of water can be 
removed from the circulation system, thus precluding any 
possibility that it could mix with the cold water applied to 
the same section. Since the necessary sections already exist

30 in the pasteurising zone and are each fitted with a
circulation pump to circulate the quantity of water, all that 
is required to implement the proposed method physically is a 
storage tank to store the water quantities from all the 
sections and a facility for switching each of the circulation

35 pumps over to the tank.
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The configuration according to the invention is based on the 
warm-up/pasteurisation zone structure with a pasteurising zone 
and a superheating zone, fitted, for the respective purposes 
of keeping the product hot and superheating, with fixed spray

5 pipes or swivel-type nozzle systems or sprinklers arranged
along the zones in sections which can be switched on and off. 
According to the invention, a spraying system is proposed 
which can be moved either in continuous or in step-wise mode 
within the pasteurising zone P and the superheating zone ϋ,

0 its width of action as in the step-wise mode of progression, 
seen in the direction of motion, being equivalent to the step 
length v At which is determined by the permissible PE 
tolerance and calculated from the step time At and the 
throughfeed speed v. A further development of the

5 configuration proposes the application of cold water via fixed 
spray pipes or swivel-type nozzle systems arranged along the 
zones which can be switched on and off individually. This 
allows the cooling process to progress in a quasi-continuous 
manner, but it also permits the motion to proceed in sections,

0 uninterruptedly, in sequential progression and as determined 
by the step time At. The width of action as derived from the 
step time At (cf equations (2) and (3)) ensures that all 
sections of the pasteurising zone and the superheating zone 
respectively are covered without interruption.

5
To ensure that the cold water used to perform the cooling 
process can be kept separate as far as possible from the warm 
water used in the keep-hot zones of the pasteurising zone P, a 
further development of the configuration provides for several

0 separate collection zones to be located within the
pasteurising zone P, from each of which a circulation pump 
circulates the collected spray water via a heat exchanger to 
the associated spray pipes or swivel-type nozzle systems. If, 
for instance, three collection zones are provided, cold and
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warm water will only mix in one of the zones, while in the 
other two the thermal balance will remain unaffected.

A further development which also permits cold and warm water
5 to be kept separate is characterised by a collection system, 

located below the cooling process in the area beneath the 
containers, which can be moved along the pasteurising zone 
synchronously with the progression of the cooling process.

0 The method in accordance with the invention and the
configurations for its implementation are explained below 
giving implementation examples.

Over and above Figure 1 which was provided to illustrate the
5 introductory presentation of the problem in hand,

Figure 2 is a schematic diagram showing a top view of a 
pasteuriser with connected feed and discharge 
conveyor units;

0
Figure 3 is a qualitative temperature graph in which

temperatures are plotted over the length of the 
pasteuriser;

5 Figure 3a is a qualitative PE graph derived from Figure 3 
showing the pattern of values obtained from the 
superheating zone, the pasteurising zone and the 
downstream cool-down zone;

0 Figure 4 is a schematic diagram showing the method according 
to the invention with the cooling process 
progressing in step-wise mode within the 
pasteurising zone;
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shows a further development of the method according 
to the invention with a movable spraying apparatus;

shows a movable collection system fitted to the 
configuration as shown in Figure 5;

shows three collection zones, fitted to the 
configuration as shown in Figure 5, for collecting 
the spray water used in each of the sections;

is a schematic diagram showing the application of 
the method according to the invention to the PE- 
raising temperature section in the superheating 
zone located upstream of the pasteurising zone, and

shows the continuation of the fixed or movable 
spraying apparatus beyond the area of the 
pasteurising zone as far as those temperature 
sections of the superheating zone which no longer 
effect an increase in the PE count.

5

With the aid of Figures 2 to 3a, a brief explanation should be 
given of the structure and mode of operation of a pasteuriser 
of the type described initially. Containers 4, particularly

:5 bottles, jars or tins, pass through the pasteuriser 1 in 
throughfeed direction D. The containers are fed to the 
pasteuriser 1 via a feed conveyor unit 2, of which the diagram 
only shows the end linked to the pasteuriser 1. An infeed and 
distribution device 2a ensures that the containers 4 are

0 evenly distributed across the entire width of the infeed end 
of the pasteurising tunnel when they enter it in infeed 
direction lb. At its exit end lc, the containers 4 are 
transferred via a discharge and collection device 3a to a 
discharge conveyor unit 3. The infeed to the pasteuriser 1 is
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designated Z and the discharge is designated A. If an 
interruption occurs at discharge A, the entire conveying 
system of pasteuriser 1 will come to a halt.

Figure 3 shows a stationary temperature distribution T plotted 
over the length of the pasteuriser 1, the length in terms of 
distance being repla< ed hy the equivalent throughfeed time t 
which, the throughfeed speed v being constant, is proportional 
to the distance. The pasteurising section P can be seen in the 
central area of the diagram; this has a constant pasteurising 
temperature Tp. Located upstream of this section is a warm-up 
zone which also includes the superheating zone ϋ immediately 
contiguous with pasteurising zone P, and a cool-down zone, K, 
is located downstream. The duration of the pasteurising 
process is designated tp, and the total throughfeed time is 
designated tges.

The hatched areas in the warm-up zone W and the cool-down 
zone K are intended to indicate where heat is recovered in the 
product-related exchange zones. For instance, in the cool-down 
zone K, water at temperature Τχ is used to produce a cooling 
effect for a time tK and then uhe heat withdrawn from the 
containers 4, represented by the hatched rectangle with the 
dimensions Τχ and t^, is used to heat the containers 4 in the 
warm-up zone W. This amount of heat is now represented by the 
hatched rectangle with the dimensions Τχ and tw. There are 
several other product-related exchange zones that operate on 
the same heat-exchanger principle as this example, and heat is 
recovered in these in the same way. In the superheating zone ϋ 
a temperature Ty is employed which lies marginally above the 
pasteurising temperature Tp.
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Figure 3a shows the qualitative increase in the pasteurising 
unit (PE) count in relation to the throughfeed time t or 
throughfeed distance. The pasteurising zone P is assigned 
initial and final values, PEa and PEe respectively, the 
increase between these two limits being linear as given by 
equation (1). It can also be seen that there are PE-raising 
temperature sections above a relevant temperature limit T* in 
the area of the superheating zone ϋ and the cool-down zone K. 
The PE increase in these areas is relatively small, but it is 
not usually negligible in view of the very narrow PE tolerance 
limits that are necessary to ensure constant product quality 
and product safety.

Figure 4 is a schematic diagram showing the method according 
to the invention implemented in step-wise mode. Between points 
a and e lies the pasteurising zone P of undefined length L, in 
which according to equation (1) the pasteurising unit count 
rises linearly from the initial value PEa to the final value 
PEe.

Based on a given permissible PE tolerance αρεΤο]_, the 
resulting step time is At, and from this the width of action 
of the cooling process, as, is derived. The pasteurising zone 
is thus divided in accordance with equation (4) into 1 to n 
sub-zones of equal length, the boundaries of which are 
designated Ro to Rn. Each of the sub-zones 1 to n is fitted 
with centrally located fixed spray pipes 5 or swivel-type 
nozzle systems 5a for the distribution of cold water,, and with 
similarly located fixed spray pipes 6 or swivel-type nozzle 
systems 6a for the distribution of hot water. The upper part 
of the diagram shows two time graphs, the graph designated tjjg 
giving the on time for the cooling process in each of zones l 
to n after the start of the tailback, and the graph designated 
tKo giving the duration of cooling in each of zones l to n 
after the tailback has been eliminated. The values in the time 
graphs are each given as an integral multiple of the step 
time At. The time tKZ also denotes the tailback time tg
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(tailback time scaled to step time: tg/At). The boundaries Ro 
to Rn correspond to throughfeed times t, the time fcn at the 
exit end of the pasteurising zone being equivalent to the 
pasteurising time tp.

5
Three tailbacks of different length will now be discussed with 
reference to the table shown below, which by relating the 
tailback time scaled to the step time At to the individual 
sub-zones 1 to n, documents the method according to the

10 invention in a different form. To simplify the calculation,
the step time At is assumed in this case to be one minute, and 
the method will be examined for tailback times of one minute, 
i = 8 minutes and 12 minutes respectively. The pasteurisation 
time tp = tn is assumed to be 13 minutes.

15
Tailback time Cooling time after tailback elimination

I I
I Cooling switched on after tailback starts j

20
ZONE

ts/At fcKZ/At tKD/At
1 2 3 4 5 6 7 8 9 10 11 12 13

1
2
3
4
5
6 
7
8=i
9
10 
11 
12 
13

HHHHHHHHHH Η Η K 
HHHHHHHHHH Η R - 
HHHHHHHHHH K - -
HHHHHHHHHK - - -
HHHHHHHHK- - - -
HHHHHHHK-- --- - -
HHHHHHK---- - - - -
HHHHHK---------  - -
HHHHK-----------  - -
HHHK-------------  - -
HHK---------------  - -
HK-----------------   - -
AK---------------------------------------  - -

1 1 | 12
i 2 1 11
1 3 | 10
I 4 1 9
1 5 1 8
1 6 1 7
1 7 ! 6
1 8 1 5
1 9 1 4
1 10 1 3
1 11 1 2
1 12 1 1 HH
1

.1.
13 1 °

1

X.
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Tailback time of 1 min: At the start of the tailback, the 
cooling is switched on with tKZ = 1 min in zone n = 13. To 
maintain the temperatures as accurately as possible, zones 1 

to 12 are kept at the pasteurising temperature Tp by applying
5 hot water.

When the tailback has been eliminated, the cooling time in 
zone n = 13 is tKD = 12 min to ensure that the product from 
zone 2, for instance, will still have time to be cooled when

0 it passes through zone n = 13. Zone 1, which had already been 
pasteurised for an average of 1 minute when the tailback 
occurred, is the only one no longer to undergo cooling, since 
the throughfeed time from zone 1 to 2one 13 is 12 min. By the 
proposed method, each zone receives, on average, the same

5 keep-hot time at the pasteurising temperature Tp.

A tailback time of i = 8 min is taken as an example to 
demonstrate the step-wise mode in greater detail. The cooling 
action begins again after a step time of one minute in

0 zone n = 13. In this section the product is cooled to cool­
down temperature TK, a temperature at which the PE count is no 
longer increased or only marginally so that it remains within 
the permissible tolerance range. The length of the cooling 
process depends on how low the cold water temperature is

5 allowed to be, and also on the specified PE tolerance limits. 
Whatever the case, the cooling is switched over to zone 12 
after a further step time of one minute. If the tailback time 
is i = 8 min, the cooling process will progress upstream as 
far as zone 6 (tKZ = 8 min), so that tKD = 5 min cooling time

0 still remains after the tailback has been eliminated. For the 
duration of the entire procedure described above, zones 1 to 5 
are kept at the pasteurising temperature Tp.

If the length of the tailback is 12 min, the cooling process
5 will reach its final position in zone 2. The cooling in this 

zone is switched on at a point in time tKZ = 12 min after the 
tailback begins. After the tailback has been eliminated, the 
duration of cooling in this zone is tKD = 1 min.
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If, for instance, tne duration of the tailback is 13 min, the 
cooling process will progress upstream as far as zone 1 in the 
mode discussed above. The table shows that the duration of 
cooling after tailback elimination is tj^ = 0 min, which means 
that the cooling process only has to reduce the product's 
temperature to the cool-down temperature TK.

As soon as the cooling process is terminated on reaching its 
final position after the time of action tKD has elapsed, the 
keep-hot process is switched on again at throughfeed speed v 
in the cooled sections.

The narrower the specified PE tolerance APETo^, the larger 
according to equation (4) is the number of sub-zones, n. At 
their transition boundaries, this results in a continuously 
progressing motion of the cooling process, its width of 
action as only depending on the cooling requirements specific 
to the package (4) being cooled. These relationships are 
illustrated in the form of a schematic diagram in Figure 5. A 
spraying system 7 is located movably within the pasteurising 
zone P. It is supplied, as an example, by a flexible cold 
water feed system 8 which in the proposed solution takes the 
form of a hose drum. 6 and 6a designate fixed spray pipes and 
swivel-type nozzle systems respectively for the purpose of 
keeping the product hot. When the tailback begins, the cooling 
process is switched on immediately; it moves at a speed 
equivalent to the throughfeed speed v. The keep-hot process is 
switched off as the cooling process progresses, the final 
position of the cooling process being determined by the 
tailback time ts. The time of action tKD of the cooling 
process in the continuous mode is determined by equation (5):

1-KD = tp-^S' for ^S-^P (5)

j
A'/
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The movable spray system 7 can,’of course, also be moved 
forward with a step-wise motion, in which case the width of 
action as of the cooling process must be equivalent to the 
respective step length v<t which is determined by the step

5 time At and the throughfeed speed v. If the kesp-hot process 
can only be switched on and off section by section, care must 
be taken when operating the movable spray system 7 in the 
continuous mode to ensure that the warm water and cold water 
areas do not overlap unnecessarily.

10

Figure 5a shows a collection system 9 located below the 
cooling process in the area beneath the containers 4, which is 
movable along the pasteurising zone synchronously with the 
progression of the cooling process. This arrangement allows

L5 the quantities of cold water applied in the course of the
cooling process to be kept separate from those quantities of 
water produced in the keep-hot area.

Figure 5b shows a more simply constructed configuration for
20 the purpose of handling cold and warm water quantities 

separately. The pasteurising zone P is assigned several 
separate collection zones I, II and III, from each of which 
the collected spray water is circulated by circulation pumps 
10a, 10b and 10c respectively, via heat exchangers lla, 11b

25 and lie respectively, and passed to the associated spray pipes 
6 or swivel-type nozzle systems 6a via associated feed lines 
12a, 12b and 12c respectively. The feed lines for the heating 
medium circulation system are designated 13a, 13b and 13c 
respectively.

30
Based on the configuration as shown in Figure 5b, it is 
proposed that power could be used even more economically by 
removing those quantities of water used for the purpose of 
keeping the product hot from the circulation system sections

35 _ allocated to collection zones I, II and III by means of the
respective switchable circulation pumps 10a, 10b and 10c 
respectively, and transferring them to a storage tank,
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not detailed in the diagram, which has sufficient capacity to 
accommodate the quantities of water from all the sections.

In describing Figure 3a, it has been indicated that in certain 
circumstances the superheating zone ϋ could contain PE-raising 
temperature areas above a limit temperature T*, and that 
account should be taken of these. Figure 6 is taken as a basis 
for examining this point in greater depth. On the right-hand 
side of this schematic diagram, the pasteurising zone P can be 
seen with zones 1, 2 and 2. Linked to the left-hand side of 
Zone 1 is the superheating zone with a superheating
temperature Ty which exceeds the water temperature Tw in the 
pasteurising zone P oy a certain value. T designates the 
temperature pattern described by the product as it passes 
through the pasteuriser in the regular manner. The straight 
line T* marks the temperature limit above which a PE-raising 
temperature is assumed to lie. The throughfeed time t* for the 
PE-raising temperature areas is obtained from the point of 
intersection of the temperature limit T* and the product 
temperature T. In the superheating zone these are designated 
ϋχ, ϋ2 and ϋ3 respectively. Zones 1)4 and ϋ5 are outside the 
PE-raising temperature area.-

When a tailback occurs, zones to ϋ5 will now heat up as 
shown by graphs T(tg) due to the effect of the superheating 
temperature Ty, as compared with the stationary temperature 
distribution T which is obtained in the course of an 
uninterrupted passage (system of curves plotted against the 
tailback length ts). A first method according to the invention 
proposes that when the pasteurising temperature Tp is reached 
in the superheating zone, the superheating process in each of 
the sections should be switched off, beginning at the entry 
end of the pasteurising zone ϋ·£ and progressing into the 
superheating zone (from ϋχ via ϋ2 to ϋ3). These zones will now

Λ »
/-*·
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dwell at the pasteurising temperature .Tp and their PE count 
will therefore be raised in the course of the tailback 
time tg. Two possible cases should be distinguished, one being 
that the tailback time tg is equal to or less than the 
pasteurising time tp, and the other being that the tailback 
time ts is greater than the pasteurising time tp. Xn the 
latter of the two cases, the method according to the invention 
is also applied to the superheating zone in such a way that 
those areas Oj, ϋ2 and ϋ3 in which the PE count may be raised 
are cooled by the cooling process as it progresses from the 
pasteurising zone P into the superheating zone ϋ. The 
superheating zones are switched on in a mode analogous to that 
used to switch on the keep-hot process in the pasteurising 
zone, this being done by allowing a delay, calculated by 
subtracting the tailback time tg from the time of passage 
through the entire length of the superheating zone, to elapse 
after elimination of the tailback.

In the first case (tg<tp), the PE-raising sections of the 
superheating zone are cooled at the point where they enter the 
cooling process which has reached its final position in the 
pasteurising zone P, and the superheating process is switched 
on again at throughfeed speed in zones ϋ3 to ijj after 
elimination of the tailback, as described above.

The area designated X in sections ϋ4 and ϋ5 is intended to 
demonstrate that the temperature increase above the 
temperature limit T* which occurs here in the case of a 
tailback results in an increase in PE count which can only be 
neglected if it is within the acceptable PE tolerance. It can 
also be seen that the boundary of the PE-raising area is a 
moving one which advances towards the entry end of the 
superheating zone ϋ as the duration of the tailback increases.
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The method described above is applied to all the sub-sections 
of the superheating zone and makes no distinction at all 
between PE-raising areas and areas which do not contribute to 
the increase in PE count. If the duration of the tailback

5 time ts is long enough, all sub-sections of the superheating 
zone will be heated to pasteurising temperature Tp, with the 
result that the entire zone becomes a pasteurising zone.

In contrast to the first method, a second method that concerns 
10 the treatment of the product in the superheating zone provides

that the superheating process in sections which are below a 
temperature limit T* at which the pasteurisation unit count in 
the product is either not raised at all or only marginally 
within the tolerance should be switched off immediately on the

15 occurrence of the tailback. This measure ensures that no
further increase in PE count will take place in connection 
with the area X discussed previously. The area of the 
superheating zone which is kept hot, namely sections to ϋ3 
in the configuration example, is initially treated in the same

20 way as described for the first of the two methods. However, 
when the tailback has been eliminated, the superheating 
process is immediately switched on again at throughfeed speed.

Figure 6a shows that in addition to the fixed spray pipes 6 or
25 swivel-type nozzle systems 6a which are used for the purpose 

of superheating, either fixed spray pipes 5 or swivel-type 
nozzle systems 5a, capable of being separately switched on and 
off, have to be provided along the zone for the purpose of 
distributing cold water,, or alternatively the movable spraying

30 system 7 should be employed.

z
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Claims

1. Method of ensuring constant product quality and safety
when tailback conditions occur in pasteurisers, the 
pasteuriser being operated on a throughfeed basis in such 
a manner that the product passes through different

5 temperature zones including a superheating zone and a
pasteurising zone divided at least in part into 
controllable sub-zones, characterised in that said 
pasteuriser is operated at a constant throughfeed speed 
suitable to sa-* isfy regular pasteurising requirements,

10 that on the occurrence of the tailback a cooling process
is performed which cools the relevant section of the 
pasteurising zone over its width of action, to a 
temperature which allows no increase, or a slight 
increase not exceeding the tolerance, in the number of

15 pasteurisation units (PE) applied in that section to the
product up to that time, that the cooling process begins 
at the exit end of the pasteurising zone and progresses 
towards its entry end at a speed corresponding to the 
value of the throughfeed speed, that as the cooling

20 process progresses the keep-hot process is switched off,
that at the end of the tailback time ts, the time of 
action tKD of the cooling process at whatever final 
position it has then reached is determined by the 
difference between the pasteurising time tp and the

25 tailback time tg (tKD=tp-tg for ts<tp) . and that the
keep-hot process is subsequently switched on again at the 
throughfeed speed in those areas which have been cooled.

2. Method according to Claim 1, characterised in that, in
30 dependence on a given pasteurisation tolerance (PE

tolerance) apeTo^ and the change in the pasteurisation 
unit count desired in the pasteurising zone at the end of 
the pasteurising time tp ((PEe - PEa)/tp), a step time *t 
(At=tpAPEToj/(PEe - PEa)) is calculated, that the
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cooling process is switched on by the step time At after 
the onset of the tailback, the width of action as of the 
cooling process, seen in the throughfeed direction, being 
determined by the length L of the pasteurising zone 
divided in the ratio of the step time At to the 
pasteurising time tp (AS=LAt/tp), that the cooling 
process moves in a progressive sequence of the step time 
At and as determined by the tailback time ts quantized in 
the step time, a..l that the duration of its action tKD is 
reduced step-by-step in the same way.

3. Method according to Claim 1 or 2, characterised in that 
when the pasteurising temperature Tp is reached in a 
superheating zone located upstream of the pasteurising 
zone, the superheating process is switched off in the 
relevant sections, beginning at the entry end of the 
pasteurising zone and progressing into the superheating 
zone, that those sections which can effect an increase in 
the number of pasteurisation units (PE) are either, if 
the tailback time ts<tp, cooled on entering the cooling 
process which has reached its final position in the 
pasteurising zone, or, if the tailback time ts>tp, cooled 
by the cooling process as it progresses from the 
pasteurising zone into the superheating zone and their 
treatment continued analogously to the method used in the 
pasteurising zone, and that the superheating process, if 
ts<tp, is switched on again at the throughfeed speed at 
the end of a delay following elimination of the tailback, 
such delay being calculated by subtracting the tailback 
time ts from the throughfeed time through the entire 
superheating zone»

Method according to Claim 1 or 2, characterised in that 
the superheating process in sections of the superheating 
zone which are below a temperature limit T* which effects 
either no increase, or a slight increase not exceeding 
the

4
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tolerance, in the pasteurisation unit (PE) count received 
by the product, is switched off immediately at the onset 
of the tailback, that the superheating process in the 
remaining sections is switched off on reaching the

5 pasteurising temperature Tp, beginning at the entry end
of the pasteurising zone and progressing into the 
superheating zone, that those sections which can increase 
the pasteurisation unit count are either, if the tailback 
time ts<tp, cooled on entering the cooling process which

10 has reached its final position in the pasteurising zone,
or, if the tailback time ts>tp, cooled by the cooling 
process as it progresses from the pasteurising zone into 
the superheating zone and their treatment continued 
analogously to the method used in the pasteurising zone,

15 and that the superheating process, if ts<tp, is switched
on again at the throughfeed speed following elimination 
of the tailback

5. Method according to any of Claims 1 to 4, characterised in
20 that the quantities of cold water applied by the cooling

process are kept separate from the quantities of warm 
water applied in the keep-hot areas.

6. Method according to Claim 5, characterised in that those
25 quantities of water used for the purpose of keeping the

product hot are handled separately for each section and 
are circulated, that the keep-hot process is switched off 
section by section in those sections in which the cooling 
sjiocess is performed and the quantity of water used for

50 that purpose removed from the respective section and
stored.

7. Configuration for implementing the method according to any
one of Claims 1 to 6, in which the pasteurising zone and

!5 the superheating zone are provided, for the respective
purposes of heat-retention and superheating, with fixed
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spray pipes or swivel-type nozzle systems or sprinkling 
devices which can be switched on and off in sections 
along the zones, characterised in that a spraying system 
(7) is provided which .is movable within the pasteurising 
zone (P) and the superheating zone (ϋ) in continuous or 
in step-wise mode, its width of action as in the step­
wise mode of progression, seen in the direction of 
motion, corresponding to the step length v±t determined 
by the step time At and the throughfeed speed v.

8. Configuration for implementing the method according to any
one of Claims 1 to 6, in which the pasteurising zone and 
the superheating zone are provided, for the respective 
purposes of keeping the product hot and superheating, 
with fixed spray pipes or swivel-type nozzle systems or 
sprinkling devices which can be switched on and off in 
sections along the zones, characterised in that, for the 
purpose of applying cold water, fixed spray pipes (5) or 
swivel-type nozzle systems (5a) are provided along the 
zones and are capable of being switched on and off 
separately in such a way that the progression of the 
cooling process is performed quasi-continuously or in 
sections, without interruption due to the width of 
action as derived from the step time At, in progressive 
sequence and as determined by the step time At.

9. Configuration according to either one of Claims 7 or 8,
characterised in that the pasteurising zone (P) is 
assigned several separate collection zones (I, II, III), 
from each of which the collected spray water is 
circulated by a circulation pump (10a, 10b, and 10c 
respectively) via a heat exchanger (11a, lib, and lie 
respectively) to the relevant spray pipes (6) or swivel- 
type nozzle systems (6a).
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10. Configuration according to either one of Claims 7 or 8,

characterised in that the pasteurising zone (P) is 
assigned several separate circulation system sections (I, 
II, III) for those quantities of water used for the

5 purpose of keeping the product hot, from each of which
the respective quantity of water is withdrawn by a 
circulation pump (10a, 10b and 10c respectively) which 
can be switched over to a storage tank, and transferred 
to the storage tank which has sufficient capacity to

0 accommodate the water quantities from all the sections.

11. Configuration according to either one of Claims 7 or 8,
characterised in that a collection system (9) is provided 
below the cooling process in the area beneath the

5 containers (4) and is movable along the pasteurising
zone (P) synchronously with the progression of the 
cooling process.

Z
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Summary

The description concerns a method for ensuring constant 
product quality and product safety when tailback conditions 
occur in pasteurisers and a configuration for the
implementation of the method, the intention being to ensure 

5 that, in pasteurisers operated on a throughfeed principle,
overpasteurisation and also underpasteurisation in the event 
of a tailback are reliably prevented and pasteurisation kept 
within very narrow tolerance limits (PE limits). For this 
purpose it is proposed, inter alia, that in the pasteuriser,

10 which is operated at a constant throughfeed speed suitable to 
satisfy regular pasteurising requirements, a cooling process 
should be performed when the tailback begins, cooling over its 
width of action the relevant section of the pasteurising zone 
to a temperature which allows no increase, or a slight

15 increase not exceeding the tolerance, in the number of
pasteurisation units (PE) applied in that section to the 
product up to that time, the final position and time of action 
of the cooling process being determined by the tailback time 
ts. A proposed configuration for implementing the method

20 provides for fixed spray pipes (5) or swivel-type nozzle 
systems (5a) for the purpose of applying cold water to be 
located along the zones which are capable of being switched on 
and off separately in such a way that, inter alia, the 
progression of the cooling process is performed in sections,

25 without interruption, in progressive sequence and as 
determined by the step time At (Figure 4).
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A i
!
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ί

EP, A, 0239708 (SOCIETE NOUVELLE BAELE GANGLOFF)
7 October 1987, see claims 1-8; 
figures 1,2

1,4,5,7

a : 
i

US, A, 4441406 (BECKER et al.) 10 April 1984, 
see column 6, line 43 - column 7, line 44

1,7

A ,

t

EP, A, 0204138 (SIMONAZZI A & L S.p.A.)
10 December 1986, see page 2, line 23 - 
page 3, line 37; figures 1-3

1,4,5,7

A ί WO, A, 9003806 (SANDER HANSEN A/S) 19 April 1990, 
see page 11, line 25 - page 15, line 33; 
figures 1-3
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1
A i GB, A, 2182542 (SOCIETE NOUVELLE BAELE GANGLOFF) 

20 May 1987, see claims; page 2, line 97 - 
page 3, line 115; figures
& DE, A, 3637661 (cited in the application)
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US, A, 4841457 (CLYNE et al.) 20 June 1989 ί

i

* Special categories of cited documents: 10 
"A" document defining the general state of the art Which is not 

considered to be of particular relevance
"E" earlier document but published on or after the International 

filing date
"L" document which may throw doubts on priority clalm(s) or 

which is cited to establish the publication date of another 
citation or other special reason (as specified)

“0" document referring to an oral disclosure, use, exhibition or 
other means

“P" document published prior to the international filing date but 
later than the priority date claimed

“T" later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention

“X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step

"Y" document of particular relevance; the claimed invention 
:annot be considered to Involve an inventive step when the 
document is combined with one or more other such docu­
ments, such combination being obvious to a person skilled 
In the art.

“V document member of the samo patent family

IV. CERTIFICATION
Date of the Actual Completion of the International Search

3 July 1991 (03.07.91)
international Searching Authority

Date of Mailing of thia International Search Report

10 September 1991 (10.09.SI)
Signature of Authorized Officer

European Patent Office
Form PCT/ISA/210 (second sheet) (January 1965)



ANNEX TO THE INTERNATIONAL SEARCH REPORT 
ON INTERNATIONAL PATENT APPLICATION NO. Ep 9100502

SA 45557

This annex lists the patent family members relating to the patent documents cited in the above-mentioned international search report. 
The members are as contained in the European Patent Office EDP Hie on 28/08/91
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent document 
cited in search report

Publication
date

Patent family 
memberfs)

Publication
date

EP-A- 0239708 07-10-87 FR-A- 2595210 11-09-87
US-A- 4704958 10-11-87

US-A- 4441406 10-04-84 US-A- 4490401 25-12-84

EP-A- 0204138 10-12-86 None

WO-A- 9003806 19-04-90 AU-A- 4416689 01-05-90
EP-A- 0437499 24-07-91

GB-A- 2182542 20-05-87 FR-A- 2589332 07-05-87
DE-A- 3637661 07-05-87
US-A- 4849235 18-07-89

US-A- 4841457 20-06-89 None
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m For more details about this annex : see Officii! Journal of the European Patent Office, No. 12/82



INTERNATIONALER RECHERCHENBERICHT
Internationales Aktenzeichen PCT/EP 91/00502

I. KLASSIFIKATlON DES ANMELDUNGSGEGENSTANDS (bei mehreren Klassifikattonssymbolan sind alle anzugeben)® 
Nach der Inxernationalen Paxenxklassifikaxion (IPC) Oder nach der nationalen Klassifikation und der IPC

int.CI5 A 23 L 3 
7?. RECHERCHIERTE SACHGEBlETE

Recherchierter Mindestpriifstoff7

Klassifikationssystem Klassifikationssvmbole

Int.Cl .5 A 23 L
Recherchierte nicht turn Mindestpriifstoff gehorende Veroffentlichungen, soweit diese 

unter die recherchierten Sachgebiete fallen3

III. einschlAgige VEROFFENTLICHUNGEN9
Art* Kennzeichnung der Veroffentlichungf1,soweit erforderlich Unter Angabe der maSgeblichen Teile12 Betr. Anspruch Nr,12

A EP, A, 0239708 (SOCIETE NOUVELLE BAELE GANGLOFF) 
7. Oktober 1987
siehe Anspriiche 1-8; Figuren 1,2

1,4,5,7

A US, A, 44414C6 (BECKER et al.)
10. April 1984
siehe Spalte 6, Zeile 43 - Spalte 7,
Zeile 44

1,7

A EP, A, 0204138 (SIMONAZZI A & L S.p.A.)
10. Dezember 1986
siehe Seite 2, Zeile 23 - Seite 3, Zeile 37; 
Figuren 1-3

1,4,5,7

A WO, A, 9003806 (SANDER HANSEN A/S)
19. April 1990
siehe Seite 11, Zeile 25 - Seite 15, Zeile
33; Figuren 1-3

./.
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‘ "'.esondere Kategorien von angegebenen Veroffentlichungen10: 
"A" Veroffentlichung, die den allgemeinen Stand der Technik

definiert, aber nicht alt besortders bedeutsam enzusehen ist
"E" alteres Ookument, das jedoch erst am Oder nach dem interna- 

tionalen Anmeldedatum veroffentlichc worden ist
"L" Veroffentlichung, die gesignet ist, einen PrioritStsenspruch 

zwcifelhaft erscheinen zui lassen, Oder durch die das Verof- 
fentlichungsdatum einer enderen im Recherchenbericht ge- 
namten 'Aroffentlichung befegi warden soil Oder die aus einon 
anderen besonderen Grand aheegeben ist (wie ausgefiihrt)

"0" Veroffentlichung, dlr, slch auf eine mundliche Offenbarung, 
eine Benutzung, vine Ausstellung oder andere MaBnahmen 
bezieht

"P” Veroffentlichung, die vor dem internationalen Anmeldeda­
tum, aber nach dem beartspruehten Prioritatsdatum veroffent- 
licht worden ist

IV, BESCHEINIGUNG_____________________
Datum des Abschlusses der internationalen Recherche

"T" Spatere Veroffentlichung, die nach dem internationalen An­
meldedatum Oder dem Prioritatsdatum verf-.'fentlicht worden 
ist und mlt der Anmeldung nicht kollidiert, sondern nur zum 
Verstandnis des der Erfindung zugrundeliegenden Prinzips 
oder der ihr zugrundeliegenden Theorie artgegeben ist

"X" Veroffentlichung von besonderer Bedeutung;dle beanspruch- 
te Erfindung kann nicht a!s neu Oder auf erfinderischer Tatig- 
keit Ueruhend betrachtet warden

"Y“ Veroffentlichung von besonderer Bedeutung;diebeenspruch- 
te Erfindung kann nicht als auf erfinderischer Tetigkeit be- 
ruhend betrachtet warden, wenn die Veroffentlichung mit 
einer oder mehreren anderen Verbffcntlichunge;, dieser Kate- 
gorie in Verbindung gebracht wird und diese Verbindung fiir 
einen Fachmann naheliegend ist

"&*’ Veroffentlichung, die Mitglied derselben Patentfamilie ist

Absertdedatum des internationalen Recherchenberichts

Q13. Juli 1991
Internationale Recherchenbehorde

Europaisehaa Patantamt

Unterschrift desbevollrdfchtigten

van der Drift

Pormblatt PCT/ISA/210 (Blatt2) (Januar 1985)



(nterrietlonaiet Aktenzetehen ^CT/EP 91/00502 “2

III.EINSCHLAGIGE VERGpFt UCHUNGEN (Foruattung Yon Blott 2>
ΑΠ * Konnzelchnung der VeriStfentllchurg, sowelt erforderllch unter Angabe der mnBgebllchen Toile Botr. Antpruch Nr.

A GB, A, 2182542 (SOCIETE NOUVELLE BAELE GANGLOFF) 
20. Mai 1987
siehe Anspruche; Seite 2, Zeile 97 - Seite
3, Zeile 115? Figuren ’

& DE, A, 3637661 (in der Anmeldung erwahnt)
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A US, A, 4841457 (CLYNE et al.)
20. Juni 1989

!

Formbletx PCT/ISA/210 (Zuwtzbogan) Uanuar 1B8G)



ANHANG ZUM INTERNATIONALEN RECHERCHENBERICHT
t)BER DIE INTERNATIONALE PATENTANMELDUNG NR. EP 9100502

SA 45557
In diesem Anhang sind die Mitglieder der Patentfamilien der im obengenannten internationalen Recherchenbericht angefiihrten 
Patentdokumente angegeben.
Die Angaben liber die Familienmitglieder entsprechen dem Stand der Date! des Europaischen Patentamts am 28/08/91 
Diese Angaben dienen nur zur Unterrichtung und erfolgen ohne Gewahr.

Im Recherchenbericht 
angefiihrtes Patentdokument

Datum der 
VerofFentlichung

Mitglied(er) der
Patentfamilie

Datum der 
VerofFentlichung

EP-A- 0239708 07-10-87 FR-A- 2595210 11-09-87
US-A- 4704958 10-11-87

US-A- 4441406 10-04-84 US-A- 4490401 25-12-84

EP-A- 0204138 10-12-86 Keine

W0-A- 9003806 19-04-90 AU-A- 4416689 01-05-90
EP-A- 0437499 24-07-91

GB-A- 2182542 20-05-87 FR-A- 2589332 07-05-87
DE-A- 3637661 07-05-87
US-A- 4849235 18-07-89

US-A- 4841457 20-06-89 Keine
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Ftie nabere Einzdheiten zu diesem Anhang : rie’ne Amtsblatt des Europaischen Patentamts, Nr.12/82


