1 Variable speed printing Embodiments of the invention relate to an

image reproduction device for document processing. Embodiments of the

invention further relate to a method of controlling the image reproduction

device for document processing. An apparatus for copying documents and

method of controlling document protessing is known from US 4,319,874.
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speBEpvided a image reproduction device for document processing, the
device comprising an input unit for providing sheets, an output unit for
receiving processed sheets, a digital imaging unit for applying an image -
pattern to a sheet, a sheet conveying system for conveying a sheet at a
processing



speed from the input unit, past the digital imaging unit and to the output
unit, the sheet conveying system and the digital imaging unit together
being configured to operate at any one of a plurality of processing
speeds, a control unit that is arranged for selecting an initial processing
speed from a range of processing smeeds and controlling the sheet
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3 the distance between sheets in the conveying system, in particular
increasing the average distance by skipping sheets at positions that have
the nominal sheet distance and thereby creating effectively a reduced
processing speed. The inventors have noted that such approach, while
providing some relief for overstresse@d processing elements like a heated
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This has the advantage that the mechanical load and temperature stress
by the temporary speed change are limited, so that the device can keep
operating properly. 4 In another embodiment of the invention, the control
unit is arranged for selecting a processing speed that is lower than the
nominal processing speed, in deperidence of second operational

the CARAHON S RSt ORS8O RAkRONHHOBANYOME BT IFORRRISRaANNCreasing the
operational parameter, such as fuser temperature or available 5 ener

avegegh Y SIANGa B SHPRING arg%&l‘&saﬁfo%eéﬁ'ﬁasoﬁﬁ%e aﬁéa?ef\%@s%&hege%ﬁ%vé%m

andateoebmoctatey affenthiedr afrepearedipnalassinditiprsdsilibh myentpradedué noted

thatl SRR, deRRNGVE 8 aRversaHRsralinalcRAIiNHSREAg elements
selected or detected n0|se(,£ @roductl%n.tﬁurthermor a ragr%%g of different

likegDeatep dHERR YIS BIFKISIRRRIG e G UMPE Shie UT EY g G dgpntified
a rapjgeratiopebtnodecaoralitiben efiehothethesthivatduprgctssimecepeiod spésd may

varpeiesied y detagiqd Ralfarmanse ParaseishEahae HaRkHO YaHARY speed.
adjust the processing speed. FurtheJ ﬁ}g&ferred em

odiments Cgt e
e e R S e e
is helalinpodiduinssinecofevisiciis theser pitategs Bchatrerrpscftnaihae oPhsible to
optngeQihgI ABRRCS of the invention will be apparent from and elucidated

further with reference to the embodiments described by way of lei
the BB GHTHELBUSE GHLH Kis R FTER e 05 (RESER SR ST & P
efficlemminigsaahivdsid hoFigerevadtivesiecdinial preagesiopredueivn dedicedegcs.

Furﬁ%ﬁé’i‘%f 5&%@'%&?%@5‘24% %ﬁﬁdmirzga&htﬁ‘apéosﬁ%m_gagea%ge@mtf_aéi%aawng
ns, Figure 5 snows SUn e cessing speed in.a tm
OGBS RO P RIRIeSH B L YR AT R SRR

essing speei(gr}ﬂ the
~ spegdinin pericdn®S Withord Seding bechusite dAshianiapeassitdie Rigarels not

botABRY ST YUk RE UGt W e R iHBL INROB JERTRAUC P HHRYISR o Gl Swhile
shows a position and time dla%r,am for a SQEet and an i ag%%g ttern

propgliRcAB SRIIR SPERSARIIBTSEEN Y Yhe' 8 QRS RA LR Figure
9 sHows eaibatiitientaff $yacleririzhdananerseBerEhe Bigladelyedjusted from

ondl I BHABMY I GA Net drRMBIpRSAISsiHY tHBEIEUTeTs elemeSadvantage that
~ mechanical shocks are prevented, and noise and wear of the device and the sheets are
reduced. A sudden speed increase would most probably damage the sheets that are
being transported in the device, so that in fact, the only safe way to change the speed is
to first empty the sheet conveying system, which would obviously lower the productivity.

In an embodiment of the device the control unit is arranged for selecting a
processing speed that is higher than the nominal processing speed, in dependence of
first operational conditions. Advantageously, this would at least partly compensate a
lower productivity occurting in the starting p.hase of a procéssing job. Another
advantageous application of a higher processing speed is for processing a high priority
job that interrupts a running job.

in a further embodiment of the invention, the device is arranged for maintaining a
selected processing speed higher than the nominal processing speed for a time period
selected in dependence of the operational conditions.

This has the advahtage that the mechanical load and temperature stress by the

tempdrary speed change are limited, so that the device can keep operating properly.



which correspond to elements already described have the same reference
numerals. Figure 1 shows a digital image reproduction device 1, on which
the different parts are separately shown in diagram form. The documents
to be processed are usually paper sheets, but may also include any other -
type of sheets for carrying 35 information, e.g. overhead sheets, etc. The
device has an input unit 22 for providing, sheets, which may have several
5 trays containing sheets to be processed, and an output unit 23 for
receiving processed documents. 5 The output unit 23 may comprise an
output tray!"GeHES" 156" BCHiNSRER MG N ABigb e ostegd il isricrnaeH der
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Figure 3 shows adjusting the processing speed in a time period,
Figure 4 shows another form of adjusting the processing speed in a time
period,
25 Figure 5 shows batch speed using a fast start,
Figure 6 shows a control structure for a digital image reproduction device,
Figure 7 shows a position and time diagram for a sheet and an image pattern,
tigure 8 shows a process for adjusting the processing speed, and
Figure 9 shows calculation of synchronization times.
30  The Figures are diagrammatic and not drawn to scale. in the Figures, elements
which correspond to elements already described have the same reference numerals.
Figure 1 shows a digital image reproduction device 1, on which the different
parts are separately shown in diagram form. The documents to be processed are
usually paper sheets, but may also include any other type of sheets for carrying
35 information, e.q. overhead sheets, etc.

The device has an input unit 22 for providing sheets, which may have several
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provided with a display and keys. 30 The digital image reproduction
device may be a printer only, but preferably is a multi-functional device
further including scanning, copying or faxing functions, e.g. a versatile
copier. A document feeder 110 is provided with an input tray 111 for the
introduction of a stack of documents, 4 transport mechanism (not shown)
for transporting the documents one by one along a scanner unit 29 to a
tray 112, in which 35 the documents are placed after scanning. The

traysoeumeining isP84tcio depeoiiat ietl ssepaneupiavidrd3vith @ lassgbaéesssed
docgnggh an original document can be placed, a CCD array and an
imaging unit having a movable mirror and lens system for imaging the
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According to the invention, the control unit is arranged for controlling the speed of
conveying and processing at a variable rate as discussed below in detail.

The device has a user interface 160, for example including an operator control
panel provided on the apparatus for operation thereof. The user interface may be
provided with a display and keys.

The digital image reproduction device may be a printer only, but preferably is a
multi-functional device further including scanning, copying or faxing functions, e.g. a
versatile copier. A document feeder 110 is provided with an input tray 111 for the
introduction of a stack of documents, a transport mechanism (not shown) for
transporting the documents one by one along a scanner unit 29 to a tray 112, in which
the documents are placed after scanning. The scanner unit 29 includes a fiat bed
scanner provided with a glass platen on which an ocriginal document can be placed, a
CCD array and an imaging unit having a movable mirror and lens system for imaging
the document on the CCD array. In these conditions, the CCD array



For varying the document processing speed the control unit 12 controls
the conveying system and the processing elements to transport and
process the sheets 25 at a second processing speed, which second
processing speed is'different from the nominal processing speed while the
sheets are processed at the nominal sheet distance and the nominal
document quality. Moreover, the secorl speed may be reached in a
gradual way. The processing speed may be increased temporarily, e.g.
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job. At the start of ob a nominal
conveying system an the processing elements to fransport and process the sheets

25  at a second processing speed, which second processing speed is different from the
nominal processing speed while the sheets are processed at the nominal shest
distance and the nominal document quality. Moreover, the second speed may be
reached in a gradual way. The processing speed may be increased temporarily, e.g.
for processing a relatively small job, and may be gradually reduced to the nominal

30  speed during a larger job. In particular the image reproduction device is arranged for
operating at a variable processing speed in a range of processing speeds. Hence the
second speed may take any of a large number of different values. At each speed in
the range, the documents are processed at the nominal sheet distance and the
nominai document quality. Although the present invention is in the first place

35  intended for printing (black only, or color), various other types of processing may be
applied fo the sheets, such as other surface treatments like applying a cover layer.

The processing may also include scanning original shests, two sided {(duplex)
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speed (34) is initially set. Now, thin paper has a low heat coefficient and
therefore, relatively little heat 20 energy is removed form the fusing
system, while thick paper takes more energy for fusing toner on it.
Accordingly, given a maximum heat production in the fuser, thin paper
may be processed at a higher speed than thick paper. For example for
curve 33, a relatively thin type of papér sheet (80 g/m2) has been used.

The paper type to be processed may be detected by a sensor, or may be

25 KnawhseHdiARhRR/erliemef &aRg oifighARgT input unit. The sheet type
may alsqQ be detected indirectly, e.g. by detecting a temperature in a
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equilibrium speed has been reached as i1s'shown in the upper curve 33 of
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operating conditions. For example, for reducing power consumption in
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speed may gradivalibPe inerenaqdidatiieinin type of paper sheet (80 g/m?) has
been used. The paper type {0 be processed may be detected by a sensor, or may be
known, e.g. from selection of a specific paper input unit. The sheet type may also be
detected indirectly, e.g. by detecting a temperature in a temperature controlied
processing siep like a pre-heater element or fusing element along the paper path. in
response {o this situation, the control unit decides that a higher processing speed is
possible and therefore gradually increases the processing speed until a new
equilibrium speed has been reached as is shown in the upper curve 33 of Figure 2.
A middle curve 32 indicates gradually decreasing the processing speed. A
thicker type of paper sheet (120 g/m?) has been used. A fower curve 31 indicates
gradually decreasing the processing speed to a substantially lower continuous rate,
due to a heavy type of paper sheet (200 g/m?). It is noted that the processing speed
is gradually adjusted from the nominal processing speed, at the starting point 30, to
the variable processing speed. In different situations the speed is adjusted from the



nominal speed. Obviously, this results in an earlier start, and therefore in a
shorter 15 waiting time for the first sheet to be completed and to appear at
the output device. In Figure 3 the processing speed of the engine in
pages per minute (ppm) is given along the vertical axis, while the
horizontal axis defines time in minutes. The Figure shows that the printing
speed at the start of the job (time = 0) js reduced, and is gradually
increased during an initial period 40, while the element is still in the 20
process of heating up, as indicated by curve 41. Subsequently, the job is
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the fuser, to attain faster processing of small jobs. The increased speed is
maintain éE‘j %‘g}ﬁ%ﬂgeg@?ﬁgnent of the present invéntion, the processing speed may
be temporarily increased at the start of a print job, as long as the further processing

25  elements are able to comply with the increased speed due to operating tolerances.
For instance, the printing system 26 may be able to operate at a range of processing
speeds and may further be adapted to accommodate speed variations without losing
image quality. In fact, many printing systems are relatively tolerant or can be adapted
so. Thus, at least the first few sheets of a job may be processed at an increased

30  speed by adapting the system to allow such speed. Obviously, short jobs will benefit
most clearly from a temporary speed increase, since they may be finished before the
processing speed is brought back to the nominal value.

Figure 4 shows a graph of the processing speed of the engine in prints per
minute (ppm) against time in seconds, for a process wherein a temporary processing

35  speed increase as described above is implemented. As shown, the print process is
started at an increased processing speed (part 45 of the curve), but then the speed is
lowered gradually (part 46 of the curve) until the nominal processing speed is



temperature decrease of the fuser due to the increased speed remains
within the 10 operating tolerances. During the period 48, wherein the
processing speed is higher than the nominal speed, the fuser cools down,
since more heat is required than the internal heater of the fuser can
generate. However, period 48 is chosen so as to end before the fuser
reaches its lowest acceptable tempera&ture, and printing is not disturbed
by a malfunction call. A small job may be entirely processed in the period
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of an exetmplary engine In pages per minute (ppm) is given along the
ve?ﬁéaaTgﬁrS, while the horizontal axis defines job size. As mentioned
above, tYE'EBRFSPEAFEING iRb HtrdisgeEror heleating lafulyinprsatdede.g., the
proeessing wpried intRpandsee ohepesietioniadiePReit 08sd kaufRAnhrough

the device, is “dead” time, as no prints appear at the output unit yet. After the first

20

sheet has reached the output unit, sheets keep coming out at the rated productivity

25  as specified in prints per minute (ppm). Accordingly, the time needed for completing
a processing job is always longer than the number of prints divided by the ppm
spegcification. Especially small jobs suffer from a lower than specified productivity,
since the “dead” time is a substantial part of total processing time. By increasing the
processing speed during the first few prints and then gradually decreasing the

30 processing speed to the nominal one, the loss of productivity may at least be partially
compensated. As explained above, the number of prints produced at increased
speed is limited to the temperature latency of the fuser, but if the fuser can handie it,
the increased speed petiod may be so calculated as fo reach the nominal
productivity, whereafter the speed is brought back to the nominal vaiue, thereby

3b  assuring the rated productivity.



shows, as a dotted curve 50, the average productivity for a job while
operating at nominal speed of 55 ppm. An upper curve 51 shows applying
an increased speed during a limited period at the start of a job, showing
that the rated speed is attained for much smaller jobs. As soon as a
nominal productivity is reached (in the example 10 for batches just over 10
pages), the increased speed is gradual% readjusted to the nominal speed
of 55 ppm. The lower curve 52 shows a situation for a print engine that
cannot change processing speed gradually, but instead must first empty
its sheet dnaegkag Bipsfaarethehebaligebuaic thet npmprapspioeditnd
themipesdarttREQreSsnGy Id1e dexervsrng é@@@rﬁ‘nﬁﬁﬁg&bﬁyﬁnﬁa‘ie (ppm) is given
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amount of increase of the processing speed is set in dependence of the detected job
size. For exampie, for a ionger job there may be a slightly higher speed, but for a
longer period, while short jobs are initially processed at a substantialiy higher speed
25  for a short period. As a result, jobs of various sizes are performed at a required, fixed
productivity level.
in yet another application of the fast start, the device may be adapted to be
used in combination with a finisher that has an aliowable input frequency (pages per
minute) that is lower than the processing speed of the engine. In that case, the
30  engine may be initially operated at a high speed exceeding the maximum finisher
speed until the first sheet reaches the finisher, the subsequent sheet being delivered
at the finisher with a reduced speed that can be handled by the finisher.
Itis noted that the gradual and/or temporary adjusting of the variabie
processing speed accommodates a number of operational conditions, such as a
35  graceful degradation in dependence of adverse operational conditions, like a
limitation of the power supply that is available. Such power level may be detected by
a sensor, or a power need may be estimated by calculation in the control unit. An



operator may select a lower power mode for the apparatus, and by.
varying the operational speed the device can smoothly match the
requirements. Also a level of noise produced by the apparatus may be
controlled. A noise production level may be selected (or detected by a
sensor). The noise level may be controlled by reducing the 5 speed, e.g.
during working hours, and possibly increasing the speed in other periods.
Furthermore a range of different types of sheets may be applied, and a
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for&%'éﬁgaﬂc%&%‘s’&ﬁg mode of the apparatus, for exampie a high quality mode, or a
duplex printing mode. The processing speed is adjusted in dependence of the
processing mode. For duplex printing (in a single-sided printing unit) an output unit
such as a finisher receives the sheets after they have been processed twice. Hence
the processing speed of the respective elements of the apparatus may be increased
without exceeding the maximum speed of the finisher, provided that the timing of the
delivery of duplex sheets is at regular intervals. In this way, a relatively slow finisher
may still be employed in combination with a much faster printer engine. Ultimately the
increased processing speed may be set to double the maximum sheet receiving
speed of the output unif.

in an embodiment the control unit 12 is arranged for selecting a reduced

processing speed in the range of processing speeds in dependence of operational
conditions of the digital image reproduction device. Examples thereof include
selecting the reduced processing speed in dependence of detecting a temperature in
one of more of the processing steps, detecting a temperature in the environment



processing speed in the range of processing speeds in dependence of
operational 35 conditions of the digital image reproduction device.
Examples thereof include selecting the reduced processing speed in
dependence of detecting a temperature in one or more of the processing
steps, detecting a temperature in the environment 12 inside or outside the
housing of the device, detecting a power consumption of the image
reproduction device, detecting a start up condition of the image
reproduction ,Edgvit%e, or detecitmg & mainiSe ance condition or tion of th
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Figure 6 shows a conirol structure for a digital image reproduction device, that
enables gradual process speed variations in accordance with the present invention.

25 In Figure 6, an engine controller 62, which forms part of the controf unit 12,
controls the actions and aliocates the actions to various position control units 64
according to commands providing a timing schedule. The engine controller is based
on a controller disclosed in US 6,633,990 of Oce-Technologies B.V,, incorporated
herein by reference.

30 The position controt units 64 each control one or more glements 65 in the
processing device, such as transport motors, imaging units, heaters, etc. Each
position controf unit 64 has local conirol over a part of the total processing path, e.g.
part of the conveying system constituting a part of the paper path. A number of
measurements is received at setling unit 61, which may further include a calculation

35  unit for performing algorithms to derive required information about operations
conditions and parameters of the sheet processing. According to the operations
parameters a speed request is transferred 1o the engine controller 62, which



10

15

20

25

30

35

herein by reference. 30 The position control units 64 each control one or
more elements 65 in the processing device, such as transport motors,
imaging units, heaters, etc. Each position control unit 64 has local control
over a part of the total processing path, e.g. part of the conveying system
constituting a part of the paper path. A number of measurements is
received at setting unit 61, which maytfurther include a calculation 35 unit
for performing algorithms to derive required information about operations
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It is noted that the engine controller 62 may be implemented as a distributed

system to support modularity, or may include the speed control unit 63 and/or the
setting unit 61. Furthermore, the speed control unit 63 aiso controls the speed of -
writing of image lines by a digital imaging unit, in addition to controlling the transport
motors. Real-time low level manipulation of motor speed differs in implementation for
different motor types, e.g. ‘stepper motors’ require step manipulation, while cther
motors require set point manipulation.

Figure 7 shows a position and time diagram for a sheet and an image pattern.
As is well-known in the printing art, a tfoner image may be formed in the image
forming system 26 under digital control, and then transferred and fused onto an
image carrier sheet that has been suppiied from sheet input unit 22. Thus, the
timings of the sheet input and the image formation must be coordinated accurately.
The example of Figure 7 is given for a simple case in which no speed change is
implemented.

The vertical axis in Figure 7 indicates position, and the horizontal axis
indicates time, both in arbitrary units. In the Figure, line 71 indicates the trajectory of



setting unit 61. Furthermore, the speed control unit 63 also controls the
speed of 25 writing of image lines by a digital imaging unit, in addition to
controlling the transport motors. Real-time low level manipulation of motor
speed differs in implementation for different motor types, e.g. 'stepper
motors' require step manipulation, while other motors require set point
manipulation. Figure 7 shows a positio and time diagram for a sheet and
an image pattern. 30 As is well-known in the printing art, a toner image
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conreh ingleym@ashest hag: 8@pisfurthesd setting step plans the speed change
moment. This may also be triggered by an internal cause for speed change 82A (like
temperature sensor signals). At next step 83 synchrbnization fimes are
{re)calculated, and speed sefting commands are generated to inform sub-nodes of
the speed changes at control steps 84. Further procedural steps 86 may also receive
updated sync times and speed change information. Such further procedural steps
may use the updated sync times for recalculating internal schedules and deriving
further sync times. Some lower control fevel steps 87 may be robust to speed
changes, whereas other lower control level steps 85 actually take care of the speed
change for the motors of the sheet conveying system 88.

Figure 8 shows calculation of synchronization times. Synchronization times
are times whereat a coordinated action must take place, such as, e.g., a sheet
conveying section taking over a sheet from its preceding sheet conveying section.

in Figure 8, the vertical axis indicates speed, and the horizontal axis indicates
time. In the Figure, a first horizontal line 91 indicates the trajeciory of a sheet, which
may continue horizontally without speed change as line 94. Four synchronization



executed in a distributed set of sub-nodes (the speed control unit 63 and
the position 20 control units 64). The first step 81 indicates a controller
step where the engine is informed that a speed change is required for an
external reason, such as, e.g., start of an interleave job. At next step 82 a
speed setting step plans the speed change moment. This may also be
triggered by an internal cause for spedé change 82A (like temperature
sensor signals). At next step 83 synchronization times are 25
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SUI a or document processing on a different scale, such as a small
scale printer, multifunction devices or special printing devices like
industrial wide format printers. It is noted, that in this document the use of
the verb "‘comprise' and its conjugations does not exclude the presence of

other elements or steps than those



listed and the word 'a’ or'an’ preceding an element does not exclude the
presence of 15 a plurality of such elements, that any reference signs do
not limit the scope of the claims, that the invention and every unit or
means mentioned may be implemented by suitable hardware and/or
cLARMtware and that several ‘'means' or "units' may be represented by the
1. Symedems Luther, e nvention fs not Imited.tg the, embodiments. and
© the TRYenton Ties m each an every OVEI TS e% oﬁ%.ﬁat?(%”% &)
- featuiritesitrivedrabioirg 982eti. AIMS 1. Image reproduction device for

- dogymgpiRieeses RGRgEMEESBMRHEIRG, - an input unit for providing
shee Sﬁjiéfn oufput unit for rei;eivin?%‘ processed sheets, - a digital imaging

T urft BRARE'EAThAGePRYMNA B I aesRateraiad WiReying system
- fqla.cahmybijmmm mmggpmamﬁammmpg ’ipepdstdirethe
input gﬁgﬁﬁé@%@dﬁ%ﬁtiﬁ%iﬁﬁmt%% WL 5 RR ﬁ%@?@@?&%ﬁ@ysystem

the digital imaging unit together being configured to operate a ‘

and the digita) [acing Bt oetesiRgig cetouEed SAPBRIATR Bians Aerigeayeriity of
procesaliegtungeds initadqipcessinghapreshiingad@fange of processing speeds
. a trolling the sheet conveying system and the digital imaging unit t

o RIS SRS TS 8 Rl [ BIERING WP, anc
contrelingitibhSHeat ANy eBa GRS e proctusifigitahdnadingherdthéetoperate at that
spec§ORYEYHRE system and the digital imaging unit within the range of
N prEoc?ssigg S eeﬁ]s independent of she t%beizéagg‘lnmeng or.in tl'}r(‘aﬁ )

- procE¥° %§%|§ 7409 RS LR Fo S 9 BIXIRA NGl processing
speegyivérisia #edhagevesfrodeystion dindctings digital giotbfingopeitatiitgimttbe range of
procd RIRY b RIAEE AL ARERLE QDY UG WG N BAHCRR O A MBI Hing an
. nominal processing speed sheets are processed at a nominal sheet
IMagRiRARES and with a nominal document quality. 3. Device as claimed in

claim 2, wherein the control unit is arranged for selecting a processing

2. Shegdldbatisdigbgrdhanthe Q}?@Qiﬂ'tﬂé%‘?é&”l%rﬁn%gﬁgﬁéﬁ.gggﬁgv‘f]ﬂﬁgrfged for

first operational conditions. 17 4. Device as claimed in claim erein
opergHadcBhEAIUMRAS RIPEPRAMPIEPASS RafititHpdsly under normal conditions, at which

nominal processing speed sheets are processed at a nominal sheet distance and with a

nominal document quality.

3. Device as claimed in claim 2, wherein the control unit is arranged for selecting a
processing speed that is higher than the nominal processing speed, in dependence of first
operational conditions.



selected processing speed higher than the nominal processing speed for

a time period selected in dependence of the first operational conditions.

5. Device as claimed in claim 3 or 4, wherein the first operational

conditions comprise a job setting, tining, page count or a sensor signal.

6. Device as claimed in claim 3, wherein the control unit is arranged for

determining a .periad of increased processing speed for performing jobs . .
4 e TSR b CRdB ) AL oS AARAP S paimtaining 2
seleciieyvecesvhtinseddn ciginar3ihahdheimthefakroperetiog mmtitors time period
selecEMRRBeniptectngahiah peiaribnipRoREHSHRCtINg an interrupt job that

has to be processed while an earlier job is being processed. 8. Device as

claimed in claim 3, wherein said first operational conditions comprise a
5. prDesssirgy miede:zdnd selecing thevhigker hrodedsipgrapeesl tonditions comprise
a job@%ﬂ%‘?ﬁﬂﬁ%g%%% éﬁﬁlﬁe&sg@eﬁé%?@i apgvi.ce as claimed ?n claim 8,

whereln said processing mode is dupléx printing and wherein the control

unit operates the device at an increased processing speed and adjusts
8. PprDeersing timmaorbeaaece,pm@@riom@emtpu@?mits ﬂr@a@@di(f@;rj?%termining a

._claimed in_any of the claims 2, wherein the control ynit is arranged for L

periog e e Rl R B T e vy
indepgheent i torpel@bittesi®second operational conditions. 11, Device as

claimed in claim 10, wherein said second operational conditions comprise

tional. parameter, such as fuser femperature or avajlable energ;
7. SRS SRS A Aot R BT R AR A SO GP e o oo
- deletedtrpprdigssedritidobneents, wherein the control unit is arranged for
- dejeriing g Anishina.pRraneisy REING RUIBKIdUAL.SUGRIRSA ISP is being

speed or mode, and for adjusting processing speed and timing in
Proceg&BEndence of the finishing parameter. 18 13. Device as claimed in claim
12, wherein the control unit is arranged for initially selecting an increased

8. PBRSRINA PARAAN SURSCABUN FEUUEIAAING. SPARAID A IGAMIE doryor
sheet recr:%\%ﬁg speeld o,% the output unit. 14%%%\%:%%}30% ailjlrcfaloené% in clam 1. o
ProcagRiRdifPasscithSelawinaytteMafrr coveePeing israpdrgedapendence of the
proce®seR1iigé scan job at a scan speed in dependence of the selected
processing speed.
9. Device as claimed in claim 8, wherein said processing mode is duplex printing and
wherein the control unit operates the device at an increased processing speed and adjusts

processing timing to be acceptable for the output unit .

10. Device as claimed in any of the claims 2, wherein the control unit is arranged for
selecting a processing speed that is lower than the nominal processing speed, in

dependence of second cperational conditions.

11. Device as claimed in claim 10, wherein said second operational conditions

comprise an operational parameter, such as fuser temperature or available energy supply.

12. Device as claimed in claim 1, comprising an output unit for delivering processed
documents, wherein the control unit is arranged for detecting a finishing parameter of the
output unit, such as a finishing speed or mode, and for adjusting processing speed and

timing in dependence of the finishing parameter.



15. Device as claimed in claim 1, including a plurality of units for
controlling individual elements of the sheet processing system and the
document conveying system , wherein the control unit is arranged for
determining a sheet position of at legst one sheet being conveyed, and
communicating commands with the units for controlling the individual
13 elements atr s&ﬁg}ive ol%erai nal s%)e.ed in de endentce.of the sh%e; initial
© pddhiItE 18, WREHTSa B Ealtroifing AR Tale rspPEaLiSn Fedica e Tor initally
selectioguane mgpeesedshngseheindesitzedoamgrisintpeauenpuremicig phevigingd to a
requirliESidet RRQWIRIHE AL O #REBINING Bracessed sheets, 19 a digital
imaging unit for applying an image pattern to a sheet, a sheet conveying
system for conveying a sheet at a processing speed from the input unit,

14. pdstthe digitimeagmgiainit Ariddoding autpatreitutite sheetiocheeyingo! unit is
arran36390) SPANAAIATaLINAAI0HN LARNGIRRING CAMIBUIRHLLO PRE s ected
t any one of a plurality of “processing speeds, the method comprising the

procesiging $#ecSelecting an initial processing speed from a range of processing
speeds and controlling the sheet conveying system and the digital
[ ing_unit to. operate, at that speed. and then -- in reaction to changing,. .
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process of applying an image pattern. 17. Method as claimed in claim 16,
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with a nominal document quality. 18. Method as claimed in claim 17,
comprising gradually adjusting the processing speed to a processing
16, spdethbigbetshaniihg aaminajspaeddottatindieddinoe petiogant processing, the
devi dependence of first operational conditions. 19. Method as claimed in claim
EVICT omprlsmg. . . . .
, comprising gradually adjusting the processing speed to a processing
spedtiRNERIRAPT (P VidRarfaIESied in dependence of second

- an output unit for receiving processed shests,



operational conditions. 20. Method as claimed in claim 16, comprising the
steps of - controlling individual elements of the sheet processing system
and the document conveying system; determining a sheet position of at
least one sheet being conveyed; and gcommunicating commands for
operating the individual elements at respective operational speeds in
dependence of the sheet position. Variable Speed Printing ABSTRACT
An image reproduction device for document processing is described.

- Althdigihl thraglegioeitias appyinghah praagssettpsptsed g4g8tat which it can
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_’ for processing ‘sheets at a caontinuously variable processing speed .
inputiiRiuaRY e gl%&tﬁfrﬁ%a&%%é@éﬁ AG9<pdEg ,OHE%&ﬁféltBF‘o%’é%%i RYryGaiLg system
and theinigise lecigthinuele penstracbedhgpenétonal icendititaat bnpartecoiar ptheslity of

proce%g}ﬂ escéjseg&ganged for gradually adjusting the processing speed (46) from
one %r cessing speed to another processing speed. A control structure is

gilleh TSHRRASRING §ie0V/Bf PP Ricessing speed in dependence of
operationaksradiipas iand PoeRAERG4be iHA0E reRodupttiRserRYep&ids
the selected progessing speed. In a particular, lication of the variable

o N R PR B S G R e
ardt thetregegeduang tairback to the nominal speed (47), giving a fast start

and a shargkfieeaseing SR EPh ShatldpENE iPRRiord iBadlally changing the
processing speed of the shest conveying system and the digital imaging unit within
the range of processing speeds, independent of sheets being conveyed orin the

process of applying an image pattern.

17. Method as claimed in claim 18, wherein one processing speed is a nominat
processing speed, at which nominal processing speed the device can be operated
continuousiy under normal conditions, processing sheets at a nominal sheet distance and a

with a nominal document quality.

18. Method as claimed in claim 17, comprising gradually adjusting the processing
spead to a processing speed higher than the nominal speed for a limited time period in

dependence of first operational conditions.

1¢. Method as claimed in claim 17, comprising gradually adjusting the processing
speed to a processing speed lower than the nominal speed in dependence of second

operational conditions.

20. Method as claimed in claim 186, comprising the steps of

- controlling individual elements of the sheet processing system and the document
conveying system;

- determining a sheet position of at least one sheet being conveyed, and

- communicating commands for operatiing the individual elements at respective

operational speeds in dependence of the sheet position.





