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DESCRIPTION

[0001] The present invention relates to a print curing apparatus having an improved lamp 
head arrangement and a control system therefor.

[0002] Print curing apparatus, comprising a housing containing an ultraviolet (UV) source 
arranged to direct UV radiation onto a substrate, to cure ink are well-known. Traditionally UV 
curing apparatus comprise a UV lamp, such as a mercury arc UV lamp, which produces UV 
radiation by generating an electric arc inside an ionized gas chamber. Recent improvements in 
UV curing technology have included the use of light emitting diodes (LEDs) to emit radiation in 
the UV spectrum. The use of LED technology in print curing offers improvements in energy 
efficiency, such that LED print curing technology is more environmentally friendly. The energy 
efficiency of LED print curing apparatus is also further improved because the burden of cooling 
the apparatus is reduced. It is also possible to print on a greater variety of materials using LED 
technology and have better control of the desired geometry of the print curing area.

[0003] However, there are perceived disadvantages for users considering installing LED print 
curing apparatus. The capital investment in replacing UV arc systems with LED apparatus is in 
addition to the increased cost of spare parts. The cost and complexity in replacing arc lamp 
devices with LED devices is exacerbated by the different power requirements between the two 
UV sources. Traditional arc lamp print curing arrays require an AC power source and a high 
voltage ignition. The high voltage ignition is required to ignite the arc after which discharge can 
be maintained at a lower voltage. LED print curing arrays require a DC power source without 
requiring a high voltage ignition. The applicant has identified that each technology is better 
suited to different print applications; both in terms of the ink to be cured and the market for the 
printed end result.

[0004] US 2012/133716 A1 which is regarded as closest prior art discloses a housing for 
receiving a LED unit as a radiation source, a managing device for controlling the power 
supplied to the radiation source and an antenna unit for effecting accessing of ID information in 
a non-contact manner with the LED unit.

[0005] The present invention sets out to provide an improved print curing apparatus, which 
alleviates the problems described above to provide a much improved print curing apparatus.

[0006] In one aspect, the present invention provides a print curing apparatus comprising:

a housing for receiving a radiation source wherein the radiation source is provided within a 
cassette and wherein the apparatus comprises at least two interchangeable cassettes wherein 
a first cassette contains a mercury arc radiation source and a second cassette contains a LED 
radiation source;

a controller for controlling the power supplied to the radiation source; and
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a detector for detecting the type of radiation source and for feeding a signal to the controller in 
order to alter the power supplied accordingly.

[0007] Preferably, the cassette is slideable into the housing. Preferably, the radiation source is 
any one of an ultra violet (UV) radiation source; an infra-red (IR) radiation source; or a LED 
radiation source.

[0008] Preferably, the print curing apparatus further comprises a power supply.

[0009] More preferably, the cassette contains a mercury arc UV radiation source or a LED UV 
radiation source.

[0010] The present invention offers a hybrid print curing apparatus offering the option to 
choose the source of UV and/or IR radiation; that is, to select whether to use a traditional 
mercury arc lamp radiation source or a LED radiation source. The present invention allows a 
user to upgrade to a LED print curing apparatus without risking any of the associated 
disavantages in having to use alternative inks or increasing the cost of replacement parts. The 
hybrid system of the present invention allows a user to select between two or more alternative 
radiation sources to select the most appropriate radiation type for the ink to be cured; the 
substrate on which the ink is cured; and the printing application. Preferably, the print curing 
apparatus further comprises a safety switch or a safety interlock.

[0011] The present invention allows for the automatic detection of the radiation source and 
also prevents power being supplied to the device if a cassette, i.e. a radiation source, is not 
inserted.

[0012] The present invention also enables the radiation source to be changed without any 
requirement to change the plug or power supply to the print curing apparatus.

[0013] Preferably, the controller is configured to control whether a DC or AC power supply is 
input to the print curing apparatus.

[0014] The present invention is able to meet the different power requirements of a mercury arc 
radiation source; an infra red radiation source; and a LED radiation source.

[0015] Preferably, the controller is configured to control a supply voltage to the cassette in the 
range of about 0 to about 450V and/or control the supply of an additional ignition voltage to the 
cassette of about 4kV to about 5kV for an additonal ignition. Optionally, the controller is 
configured to supply voltage to the cassette in the range of about 0V to about 1350V.

[0016] The present invention is configured to supply the correct voltage for an arc lamp (UV or 
IR) where an ignition high voltage is required and also adapt to supply the correct voltage for a
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LED lamp head, for which a temporary high voltage ignition 'spike' is not required and which, if 
supplied, would destroy the LEDs.

[0017] Preferably, the print curing apparatus further comprises a microchip device; preferably, 
a data storage device.

[0018] Preferably, the microchip or data storage device is configured to store any one or more 
of the following:

1. i) a lamp head unique identifier;
2. ii) lamp head data.

[0019] Preferably, lamp head data includes any one or more of the following: type of lamp 
head; length of lamp head; maximum running parameters of the lamp head; wiring 
configuration of the lamp head; cooling requirements of the lamps; history of use of the lamp 
head, for example, the number of hours that the lamp head has previously been used for print 
curing.

[0020] Preferably, the controller of the print curing apparatus is for controlling the power 
supplied to the radiation source and/or for controlling one or more shutters and/or for 
controlling one or more cooling components of the print curing apparatus.

[0021] Preferably, the cooling components of the print curing apparatus comprise an air-cooled 
system and/or a water-cooled system; preferably comprising one or more fans and/or one or 
more chillers and/or one or more manifolds.

[0022] The microchip/data storage device allows for much improved efficiency because input 
required from the installer/operated is minimised, which also minimises the risk of errors. The 
data storage device ensures that the correct cooling is configured for the type of lamp head 
that is inserted into the apparatus. The data storage device also ensures that the correct 
current can be automatically determined, without further input being requried from the 
installer/user. The data storage device allows the ink curing apparatus to automatically re­
configure not only for the type of lamp head that is inserted, but also any peripheral 
requirements to maximise efficiency and safety. The improved ink curing apparatus avoids the 
degradation of performance when the lamp head has been run beyond the recommended 
number of hours. The system recommends, at the apporpriate time, that the lamp head be 
replaced before performance starts to degrade.

[0023] In a further aspect, the present invention provides a print curing method comprising the 
following steps:

1. i) inserting a radiation source into a housing of a print curing apparatus wherein the 
housing allows for insertion of alternative radiation sources;
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2. ii) detecting the type of radiation source;
3. iii) controlling the power supply to the radiation source according to the type of radiation 

source detected.

[0024] Within this specification embodiments have been described in a way which enables a 
clear and concise specification to be written, but it is intended and will be appreciated that 
embodiments may be variously combined or separated without parting from the invention. For 
example, it will be appreciated that all preferred features described herein are applicable to all 
aspects of the invention described herein.

[0025] Within this specification, the term "about" means plus or minus 20%, more preferably 
plus or minus 10%, even more preferably plus or minus 5%, most preferably plus or minus 2%.

[0026] The invention will now be described by way of example with reference to the 
accompanying diagrammatic drawings, in which:-

Figure 1 is a cross-sectional view through a print curing apparatus constructed in accordance 
with the present invention with a mercury arc lamp head cassette installed therein, showing a 
non-operative position;

Figure 2 is a cross-sectional view through the print curing apparatus of Figure 1 in an operative 
position;

Figure 3 is a cross-sectional view of the print curing apparatus of Figure 1, showing a LED 
lamp head cassette installed therein;

Figure 4 is a flow chart schematically illustrating the control system of a first embodiment of the 
present invention; and

Figure 5 is a flow chart schematically illustrating the control system of a second embodiment of 
the present invention.

[0027] Referring to Figure 1, the print curing apparatus comprises a housing 1 with an upper 
chamber 1a and a lower chamber 1b. The upper chamber 1a houses a fan (not shown) to 
draw air into the housing 1 through an inlet 3. In alternative embodiments, the apparatus 1 
comprises a duct to blow air into the system or makes use of a water-cooling system. The 
cooling system of the apparatus is connected to an external heat exchanger (not shown). An 
air passage 5 extends around the inner face of the housing 1.

[0028] The lower chamber 1b of the housing 1 houses a cassette containing a mercury-based 
arc UV lamp 7 surrounded by two reflectors 9. Each reflector 9 is held in place by an extruded 
shutter 11, which is hinged and is moveable between an open position exposing the lamp 7,
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which is shown in Figure 2 and a closed position concealing the lamp 7, which is shown in 
Figure 1. In alternative embodiments of the present invention the apparatus comprises two 
reflectors and a further, separate shutter member or shutter members.

[0029] The shutter 11 is extruded from aluminium and comprises a hinged member 11a 
running substantially along the length of the rear face 9a of the reflector 9. It is to be 
understood that the rear face 9a of the reflector is the face that is furthest from and not directly 
exposed to the mercury arc lamp 7. The curved shape and positioning of the reflector/shutter 
arrangement 9, 11 with respect to the lower chamber 1b ensures that the air flow passage 5, 
5a is unobstructed for cooling regardless of whether the shutters 11 are in the open or closed 
position.

[0030] As shown in Figures 1 and 2, the mercury-based arc UV lamp 7 is housed in a cassette 
which carries the arc UV lamp 7; the reflectors 9 and the shutter member 11. The arc UV 
cassette is interchangeable and slideable in to and out of the print curing apparatus housing 1. 
The housing 1 comprises a quick-release mechanism allowing the UV cassette to be easily and 
conveniently removed from the print curing apparatus 1. The print curing apparatus further 
comprises a hex key or other such safety locking mechanism.

[0031] Referring to Figure 4, in use, a UV cassette is inserted (step 40) into the print curing 
apparatus when the system is held in a "safe state", whereby the power supply to the 
apparatus is switched off (step 41). A detector detects that a cassette has been inserted to 
unlock the safety interlock and allow connection of the cassette housing 1 to the print curing 
apparatus. The print curing apparatus recognises (step 42) the type of cassette that has been 
inserted by analysis of specific features of the cassette together with the signals that are 
emitted by the cassette. Each lamp head has a selection of low voltage (24V) control signals 
and these signals include the chassis link; the LED link and other signals, including the "over 
temperature switch" and the temperature sensor, which is for example a "PT100 temperature 
sensor", which is a platinum resistance transducer. The apparatus detects whether a chassis 
link is present. A chassis link is an electrical wire, which is a feature of a UV or LED lamp. The 
apparatus also detects whether a LED link is present. A LED link is a pin or similar component 
on the front panel of a LED cassette. An example of the signal analysis carried out (step 42) by 
the present invention is set out in Table 1:
Table 11

Detection
State

Chassis Link 
Detected?

LED link 
detected?

Other signals 
present?

Lamp Type input to 
control system

1 Yes No Yes Ultra Violet (UV) arc

2 No No Yes Infra-Red (IR) arc

3 Yes Yes Yes LED

4 Irrelevant Irrelevant No No lamp present

[0032] The type of cassette that is recognised; that is, whether the cassette is a LED cassette
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(step 51), or a UV or IR cassette (step 43); is input to a control system. The control system of 
the present invention then configures a group of appropriate pre-determined power settings for 
the inserted cassette (step 44, 52), which are fed back as output parameters, which are loaded 
to a controller to control the power supply (not shown) (steps 45, 53).

[0033] A human-machine interface (HMI) also displays to a user the type of lamp cassette that 
has been detected; e.g. indicating for a first detection state that a UV or IR arc lamp has been 
detected (step 46); and for a second detection state 3 that a LED lamp has been detected 
(step 54); and for a further detection state that no lamp is present. For a LED lamp head, the 
system will also check that any required peripheral requirements are met (step 55); for 
example, whether required water flow for cooling is present. In an alternative embodiment of 
the present invention, as described with respect to Figure 5, the system checks peripheral 
requirements for both LED and arc lamp heads.

[0034] Referring to Figure 4, the system is then ready for use (step 47) and carries out printing 
production (step 48) until an alternative radiation source is required (step 49). The operator 
then removes the cassette (step 50) and a safety interlock is activated until a user inserts a 
cassette (step 40) for the above-described method to be repeated.

[0035] For a mercury arc UV print curing apparatus, as shown in Figures 1 and 2, an 
alternating (AC) high voltage ignition is provided to the arc lamp 7. An additional ignition 
voltage of about 4kV to 5kV is supplied for an ignition period of, for example, about 20psec, 
which is allowed to heat up before the system is used for printing. The ignition voltage and the 
length of the ignition period can be varied according to system requirements. After successful 
ignition, a pre-determined current is applied to lamp, whilst it warms up. When the lamp has 
warmed, the lamp is ready to use for print curing. The current changes according to system 
requirements. For example, a UV arc lamp having a length of 35cm requires a maximum 
current of about 12A.

[0036] Referring to Figures 2 and 4, following connection to the power supply the print curing 
apparatus is moved into an operative position. The shutters 11 are opened to direct UV 
radiation through a curing aperture 15, which is defined between the two shutters 11 and 
protected by a quartz window 15a. The arc lamp 7 emits UV radiation, which is reflected from 
the lamp-facing surfaces of the reflectors 9 and is directed through the quartz window 15a onto 
a substrate (not shown) beneath the apparatus.

[0037] Referring to Figure 3, the hybrid print curing apparatus of the present invention also 
comprises an interchangeable LED UV cassette having an alternative LED radiation source 7'. 
The LED UV cassette comprises multiple LED modules 20 and each LED module 20 comprises 
a plurality of LEDs 22. The LED modules 20 are mounted within the LED UV cassette using 
pins 24 such that they are individually replaceable. In alternative embodiments the LED 
modules are mounted using clips or other similar holders that allow the modules to be 
individually replaced.
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[0038] The LED UV cassette has an identical casing shape and configuration to the arc UV 
cassette, previously described with reference to Figures 1 and 2. The interconnections 
between the LED UV cassette and the apparatus are identical to the interconnections between 
the arc cassette and the apparatus. Thus, to change the radiation source there is no 
requirement to change the power supply or interconnecting means/plug between the print 
curing apparatus and the power supply. The arc and the LED cassettes are slideable into and 
out of the print curing apparatus 1. As previously described, housing 1 of the print curing 
apparatus comprises a quick-release mechanism allowing the LED UV cassette to be easily 
and conveniently removed from the print curing apparatus. The print curing apparatus further 
comprises a hex key or other such safety locking mechanism.

[0039] Referring to Figure 4, as previously described with respect to the use of an arc UV 
cassette, in use, the LED UV cassette is inserted into the print curing apparatus (step 40) when 
the system is held in a "safe state" (step 41). A detector detects that a cassette has been 
inserted to unlock the safety interlock and allow connection of the housing 1 to a power supply 
(not shown). The print curing apparatus recognises that a LED source has been inserted by 
analysing the signals emitted from the cassette (step 42), and inputs this to the control system 
(step 51). The control system then configures a group of appropriate pre-determined power 
settings for the inserted LED UV cassette (step 52) which are fed back as output parameters, 
which are loaded to a controller to control the power supply (not shown) (step 53). The control 
system also configures the configuration parameters for a LED cassette, which are loaded by 
the system (step 53). For a LED UV print curing cassette, as shown in Figure 3, a direct (DC) 
power supply is provided to the LED modules 20, without any requirement for a high voltage 
ignition. A human-machine interface (HMI) displays to a user that a LED cassette has been 
detected (step 54) and the system checks that LED peripheral requirements are correct (step 
55); for example whether water flow is established.

[0040] For a LED lamp of 35cm length a maximum current of 10A is required. The maximum 
current varies according to system requirements and will either be pre-set value or value input 
to the system via the lamp head. It is also envisaged that, on detection of a LED cassette, the 
apparatus loads a configuration including any required peripheral settings; for example, for a 
LED apparatus a chiller interlock will be enabled to allow for appropriate cooling of the 
apparatus.

[0041] Following detection of the insertion of a UV cassette the control system identifies 
whether the cassette is a mercury arc UV or IR cassette; or a LED UV cassette. The control 
system then outputs a set of pre-determined power supply settings configured according to the 
UV cassette that has been detected. As referred to previously, for a mercury arc UV cassette 
the power supply settings would be a high voltage, AC power; for a LED UV cassette the power 
supply settings would be a DC power without a high voltage ignition requirement.

[0042] With reference to Figure 5, in a second embodiment of the present invention the ink 
curing apparatus comprises further features allowing detection of peripheral requirements 
associated with the detected radiation source. For example, in the second embodiment of the
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present invention the apparatus detects whether it is necessary to provide water cooling or air 
cooling and also whether flow monitoring of the cooling system is required. For example, if the 
radiation source is a mercury arc lamp, air cooling using fans may be required. Alternatively, if 
the radiation source is one or more LEDs, water cooling may be required together with 
appropriate flow monitoring; lamp heads having an LED radiation source may also require a 
combination or air and water cooling. The ink curing apparatus of the present invention feeds a 
signal to the controller to alter the power supply according to the radiation source detected and 
also to adapt peripheral cooling and monitoring requirements according to the radiation source 
that is detected.

[0043] Referring to Figure 5, when the power supply unit is switched on (step 60), the ink 
curing apparatus comprises a detector that detects a cassette has been inserted (step 61). 
The apparatus then detects (step 62) whether a mercury arc lamp pin is at 24V. As previously 
described with respect to Table 1, if a lamp pin is not detected (step 62), the system deduces 
that a LED cassette is likely to be present and therefore proceeds to read (step 63) a microchip 
on the circuit board of the inserted lamp head. The microchip connects to a communications 
bus through the lamp cable to the apparatus power supply. The microchip used in the second 
embodiment of the ink curing apparatus comprises any one or more, or all of the following:

1. i) a unique serial number/unique identifier that is uniquely assigned to the lamp head; for 
example "LW1". This information allows the system to track the lamp head; for example 
for each lamp head to which a unique identified is assigned, usage and/or lamp head 
location are recorded;

2. ii) data recording, for example, the type and/or the length and/or the wavelength of the 
lamp head;

3. iii) for LED radiation sources, details of the wiring configuration of the lamp head so that 
maximum running current can be automatically determined. The automatic calculation of 
running current and other required settings eliminates the need for input from the 
installer or user of the ink curing apparatus. This improves the accuracy of print curing 
and eliminates any risk of human error;

4. iv) the absolute maximum safe running parameters of the lamp head. This improves 
both the safety and performance of the ink curing apparatus because it avoids the risk 
that the lamp head can be used when the radiation source is exceeding safe 
parameters; for example when the lamp head is running at a higher temperature than 
that which is safe or efficient. For example, it is possible for a LED cassette to be moved 
to a different ink curing apparatus having different settings. Without the storage of the 
maximum safe running parameters of the lamp head it is possible that a user will 
mistakenly try to run a LED lamp head above its maximum parameters, which risks 
destroying the lamp head. The microchip embodiment of the present invention 
eliminates this risk;

5. v) memory recording data in respect of the lamp head; for example, the number of hours 
the radiation source has been running. The microchip embodiment of the present 
invention provides a permanent link between each individual cassette and data 
recording its use.
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[0044] As shown in Figure 5, following successful reading of the microchip (step 63) the 
apparatus asks whether the microchip is set to LED (step 64) and if not, an error fault is 
detected (step 65). If the data stored on the microchip cannot be retrieved then the power 
supply unit will not run the lamp to protect the lamp from possible damage. If the microchip is 
detected to be set to LED (step 64) then the power supply unit (PSU) is set to LED mode; i.e., 
as previously described, to DC power (step 66). In LED mode, the apparatus disables 
monitoring of the lamp shutter (step 67), because no shutter is present in an LED lamp head, 
and reads the above-referenced information i)-v) from the microchip device (step 68). The 
apparatus detects whether water cooling is indicated to be enabled (step 69) and, if required 
activates the necessary water cooling and monitoring of cooling by control of a chiller and/or 
manifold components of the apparatus (step 70). If reading of the microchip indicates that 
water cooling is not enabled for the LED radiation source, the apparatus continues to ask 
whether air cooling is enabled (step 71) and, if air cooling is required, the apparatus proceeds 
to enable air cooling via the fan/s of the apparatus (step 72). In a further embodiment, not 
shown in Figure 5, an LED radiation source is enabled for both air and water cooling, which will 
be indicated to the system on reading of the microchip. Only when all the necessary 
information has been received from the microchip device is the operator permitted to run the 
LED radiation source and the ink curing apparatus (step 73).

[0045] Following insertion of a UV or IR mercury arc lamp cassette (at steps 61 and 62), the 
system will detect that an arc lamp hardware pin is present, as referred to in Table 1. The 
system then proceeds (step 75) to read the microchip device and confirm that the microchip is 
set to arc lamp settings (step 76). If (step 75) it is not possible to read the microchip device, a 
message is output indicating "read failure". If (at step 62) an arc pin has been detected and the 
system proceeds to fail to read a microchip device, the system will proceed to assume that no 
microchip is present and use locally stored settings to allow the lamp to run. This ensures that 
the apparatus is compatible with existing arc lamp heads. If the system does not detect (step 
76) that the microchip is set to indicate insertion of an arc cassette (step 77), a message 
indicating "lamp type error" is output to the user interface (HMI). Following confirmation that 
the microchip is set to arc (step 76), then the system detects whether the microchip is set to 
infra-red (IR) (step 78) and, if the system indicates that the lamp type is infra-red (IR), a further 
message is output to the user via the HMI to flag that the lamp type is IR (step 79).

[0046] If the system detects that the lamp type is an arc lamp (UV or IR) then the power supply 
unit is set to arc mode (step 80) so that an alternating current (AC) is supplied, as previously 
described. The system also enables the required lamp shutter monitoring (step 81) before 
reading further data from the microchip device (step 82). When in arc mode, if the microchip 
cannot be read (step 82), the system configures to default to air-cooling mode to maintain the 
systems compatibility with existing lamp heads; that is, so that the system can still be used with 
existing lamp heads without the microchip. If the microchip device can be read (step 82) then 
the system asks whether water cooling is enabled for the cassette, according to the data 
stored on the microchip (step 83) and, if so, the system enables monitoring of water cooling;
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for example, by monitoring components such as the chiller and/or the manifold (step 84). The 
system then proceeds to ask whether, as an alternative, or in addition to water cooling, air 
cooling is enabled according to the data stored on the microchip (step 85). If air cooling is 
enabled, the system proceeds to enable monitoring of the air cooling; for example, monitoring 
the output of a fan/s (step 86). When data regarding the cooling requirements of the lamp 
head has been extracted from the microchip, the system allows the operator to run the lamp 
(step 87).

[0047] When the ink curing apparatus is running, data is also collected from the system and 
stored on the microchip; for example, the number of hours that the radiation source has been 
running is collected and stored. The apparatus also detects whether the radiation source is 
running according to safe running parameters, which are stored on the microchip. If the safe 
running parameters of the radiation source are exceeded then the power supply unit will be 
switched off; for example, to avoid the apparatus exceeding maximum temperatures.

[0048] The above described embodiment has been given by way of example only, and the 
skilled reader will naturally appreciate that many variations could be made thereto without 
departing from the scope of the claims.
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Patentkrav

1. Printhærdningsapparat omfattende:

et hus (1) til at modtage en bestrålingskilde hvor bestrålingskilden (7, 7') 

er tilvejebragt inden i en kassette og hvor apparatet omfatter mindst to 

indbyrdes udskiftelige kassetter hvor en første kassette indeholder en 

kviksølvbuebestrålingskilde (7) og en anden kassette indeholder en LED- 

bestrålingskilde (7');

en kontroller til at styre effekten leveret til bestrålingskilden (7, 7');

en detektor til at detektere typen af bestrålingskilde (7, 7') og til at levere 

et signal til kontrolleren om følgeligt at ændre den leverede effekt.

2. Printhærdningsapparat ifølge krav 1 hvor kassetten kan glide ind i huset.

3. Printhærdningsapparat ifølge et hvilket som helst af de foregående krav hvor 

bestrålingskilden er en hvilken som helst afen ultraviolet- (UV) bestrålingskilde 

(7); en infrarød- (IR) bestrålingskilde; eller en LED-bestrålingskilde (7').

4. Printhærdningsapparat ifølge et hvilket som helst af de foregående krav 

endvidere omfattende en effektforsyning.

5. Printhærdningsapparat ifølge et hvilket som helst af de foregående krav 

endvidere omfattende en sikkerhedskontakt eller en sikkerhedsaflåsning.

6. Printhærdningsapparat ifølge et hvilket som helst af de foregående krav hvor 

kontrolleren er konfigureret til at styre hvorvidt der leveres en DC eller en AC 

effekt til bestrålingskilden (7, 7').

7. Printhærdningsapparat ifølge et hvilket som helst af de foregående krav hvor 

kontrolleren er konfigureret til at styre en forsyningsspænding i området 0 til
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1350V.

8. Printhærdningsapparat ifølge krav 7 hvor kontrolleren er konfigureret til at 

styre en forsyningsspænding i området 0 til 450V.
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9. Printhærdningsapparat ifølge et hvilket som helst af de foregående krav hvor 

kontrolleren er konfigureret til at styre forsyningen af en yderligere 

tændspænding på 4kV til 5kV.

10. Printhærdningsapparat ifølge et hvilket som helst af de foregående krav hvor 

hver bestrålingskilde endvidere omfatter en mikrochipindretning.

11. Printhærdningsapparat ifølge krav 10 hvor mikrochipindretningen er en 

datalagringsindretning.

12. Printhærdningsapparat ifølge krav 10 eller krav 11 hvor

mikrochipindretningen er konfigureret til at lagre et hvilket som helst eller flere af 

følgende:

i) en unik lampehovedidentifikator;

ii) lampehoveddata.

13. Printhærdningsapparat ifølge et hvilket som helst af de foregående krav hvor 

kontrolleren i printhærdningsapparatet er beregnet til at styre effekten leveret til 

bestrålingskilden og/eller til at styre en eller flere skodder (11) og/eller til at styre 

en eller flere kølekomponenter i printhærdningsapparatet.

14. Printhærdningsfremgangsmåde omfattende følgende trin:

i) at indsætte en bestrålingskilde i et hus i et printhærdningsapparat hvor 

huset muliggør indsættelse af alternative typer bestrålingskilder;

ii) at detektere typen af bestrålingskilde;
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iii) at styre effektforsyningen til bestrålingskilden i overensstemmelse med 

typen af detekteret bestrålingskilde.
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Fig. 3
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