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

pro € Ing. speeds cqntrolling the
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From prior devices it may be known to temporarily reduce the effective
processing speed by adjusting 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 reduceéa processing speed. The inventors
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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 advantage that the mechanical load
and temperature stress by the tempbdrary speed change are limited, so
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~ 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.



Figure 7 shows a position and time diagram for a sheet and an image
pattern, Figure 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
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elemerﬁs are well known in the art of printing devices. 20 The
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20 Figure 2 shows gradually adjusting the processing speed to operational
conditions,
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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arranged for controlling the sheet conveying system 27 and printing
system 26. 25 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 controé panel provided on the apparatus
for operation thereof. The user interface may be provided with a display
and keys. 30 The digital image reproduction device may be a printer only,

traysutcpreferapihiss wbdisvostons| sieyiae durtheumchaking seawrigrocessed
do&m@ or faxing functions, e.g. a versatile copier. A document feeder
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170&@&%@@{&%@@%@@ |59%aé|r@dwﬁpTﬁ§ ﬁ%ﬂ@f%@\)@%wm@d@ﬁ mayalso

be phaly or completely wireiess. The control section 170 includes a contral unit 12
arranged for controlling the sheet conveying system 27 and printing system 26.
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



engine speed, i.e. the transport speed through the conveying system,
remains unchanged. Finally it is noted that, in the nominal speed mode,
the sheets are also processed at a nominal document quality, e.g. a
selected printing quality. It is noted 20 that some known devices achieve a
reduced quality at a higher speed. The present invention relates to
delivering sheets processed at a predegined, nominal quality level, in spite
of varying the document processing speed as discussed below. For
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lied to the sheets, such as other surface treatments
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Operaﬂon%w&‘}iﬁ& B &%&%QP{? Bl—gc@s%m;?&d 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 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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with a sensor like a temperature sensor for an operational temperature of
processing elements or for environmental temperature, or established by
a setting defining operational requirements like job processing time,
printing quality, a timing schedule like a special treatment for high priority
jobs, etc. 15 In Figure 2 the processing speed of the engine in pages per
minute (ppm) is given along the verti€al axis, while the horizontal axis
defines time in seconds. A dotted line 30 indicates the start of a printing
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paper may be processed at a higher speed than thick paper.

For example for curve 33, a relatively thin 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



all elements have reached their nominal operating conditions. For
example, for reducing power consumption in standby, some elements, in
particular the fuser system, may not be continuously kept at their nominal
operational temperature. However, while the fuser is heating up, before it
reaches its nominal operational 10 temperature, it arrives at a temperature
at which it can operate at lower speedgeven though this temperature
does not yet allow operation at the normal speed. At this point, the print
process may already begin at the lower speed, and then, while the
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curve), but then the speed is lowered gradually (part 46 of the curve) until
the nomﬂ%f‘ﬂ?&f‘é Q‘g%@bofst @ present tnvent:on the processing speed may

be temporarily increased at the start of a print job, as long as the further processing
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
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
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
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9 reached and is kept to the nominal speed for the rest of the process
(part 47). The processing at increased speed may be controlled in
accordance with a predetermined strategy, such as a predetermined or
calculated time period or a predetermined or calculated number of prints
(pages), or in accordance with the 5 device condition, such fuser
temperature. The temporary speed inérease can be used to advantage in
several applications, some of which will be described below. In a first
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the aprocessing speed during the first few prints and then gradually
decreasmg the 30 processing speed to the nominal one, the loss of
productn)’i‘f?%ﬁ;?’@??@&%@b@bpﬁﬁ‘tﬁlI?V%Mb@ﬁgamlsﬂélbﬂpﬁﬁb@j(abom
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the device, is “dead” time, as no prints appear at the output unit yet. After the first
sheet has reached the output unit, sheets keep coming out at the rated productivity
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
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
assuring the rated productivity.



speed is limited to the temperature latency of the fuser, but if the fuser can
handle it, the increased speed period may be so calculated as to reach
the nominal productivity, whereafter the speed is brought back to the
nominal value, thereby 35 assuring the rated productivity. 10 As an
example, Figure 5 shows the effect of a fast start on productivity. In Figure
5, the productivity of an exemplary engirde in pages per minute (ppm) is
given along the vertical axis, while the horizontal axis defines job size. As
mentioned above, the control unit 12 is arranged for selecting an 5
increasedAsracesaingss hémdd depentierdiofdpdeatigndlccanditiotisty. in
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of the '#4&¥start, the device may be adapted to be

20 In an further embodiment of the apparatus, first the job size is detected.

Subsequently, for jobs exceeding a predetermined size, a variable period and
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
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used in combination with a finisher that has an allowable 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 byi the finisher. It is noted that the
gradual and/or temporary adjusting of the variable processing speed
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In an embodiment the varying processing speed is controlled in dependence
of a specific processing 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



In an embodiment the varying processing speed is controlled in
dependence of a specific processing mode of the apparatus, for example
a high quality mode, or a duplex printing mode. The processing speed is
adjusted in dependence of the 25 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 processedgwice. Hence the processing
speed of the respective elements of the apparatus may be increased
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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 Océ-Technologies B.V,, incorporated
herein by reference.

30 The position controf units 64 each control one or more elements 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
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handled by the finisher. In an embodiment, where the device has a
scanner unit 29, the control unit 12 is arranged for executing a scan job at
a scan speed in dependence of the variable processing speed. In general
the scanning speed may be independent of the 20 processing speed.
However, the scanning speed may be adjusted to match the processing
speed, e.g. for reducing the noise levédPBproduced or adapting the power
consumption. Figure 6 shows a control structure for a digital image
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5 now be describ he velocity at which sheets pass the mark INg area .
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the system.

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
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10 measurements results in speed variation, which is then planned and
executed via engine controller 62 and speed control unit 63. The engine
controller 62 is responsible for planning the transport of each sheet and
image through the copier/printer. The planning process results in ‘feed
forward' time targets (as disclosed in detail in US 6,633,990) which are
executed in real-time by distributed 15tposition control units 64, called
position control. Since sheet position is measured, the position control
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control units 64 control the transport motors assumi re erenc speed.
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flrst honionta d to a fuse position (where the toner image

20T A e ERLRCAPY GBS AR yeg whoe e ngne

informed that a speed change is required for an external reason, such as, e.q., 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 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



second horizontal dashed line 75. A second line 73 indicates the trajectory
of a first 5 image pattern from a start of picture (SOP) position indicated by
a third horizontal dashed line 76, to the fuse position on line 75. In the
Figure, the area in which the second line 73 of the image pattern, and a
part 72 of the sheet trajectory, proceed to the fuse position, indicated by
rectangle 74, indicates an area of cont®| where the sheet and the image
pattern are controlled by one control device, e.g. one same 10 motor. A
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fuse position. In the rectangles, also during Spee nges, the profiles of
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speed change 82A (like temperature sensor signals). At next step 83
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20 SYSiEM 88. FTJ urel\bgdsrg)ws calculation of synchronization times.
Ot featlires Cribed above. . . .

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. 35 In Figure 9, the vertical axis

indicates speed, and the horizontal axis indicates



time. In the Figure, a first horizontal line 91 indicates the trajectory of a
sheet, which may continue horizontally without speed change as line 94.
Four synchronization 15 times are given for the case without speed
change (tia, tea, t3a ,t,a). Alternativefy, in sloping line 92 a speed change

cLAIm®erformed from speed V, at t,,art to higher speed V2 attend, after

1 i?lch teheetra &t:? (E}{."C Q,'EIC:% Vr% én . The recalculation of
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- Framdhgsreadieredililiey preieshiprization times are calculated
base (%énn the osmon of the respective sheets due to the actual speed.
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IMags PRSI Ging, the device comprising - an input unit for providing sheets, -

an output unit for receiving processed sheets, - a digital imaging unit for
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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.



processing speeds,- a control unit that is arranged for selecting an initial
processing speed from a range of processing speeds and controlling the
sheet conveying system and the digital imaging unit to operate at that
speed, and then in reaction to changimrg operational conditions gradually
changing the processing speed of the sheet conveying system and the

digital imaging. unit within the range.of  processing speeds, independent of .
4 R R R D BELR Sty B e At AN @
selecpeliyecesvhinseddd diginarlthahdheimtveiialagocepsogustionddricetime period

selecBEANARGEALPRESHING AR AURINGHATOSSAEYIE Speed continuously under
normal conditions, at which nominal processing speed sheets are
processed at a nominal sheet distance and with a nominal document
5. quadityeeBadeniosdsrclaaned or dawvhe2eivhiesdinsthgeanisobltihiditions comprise
2 job BRI placl B, BrPESRLRg Segd thal is higher than the nominal
processing speed, in dependence of first operational conditions. 17 4.
Device as claimed in claim 3, wherein the control unit is arranged for
6. Maiptaiaing AaisalactedPnoceasingpptecbighe LA tBe YRR determining a

periog r8]p %Sc iena%es e(rad (fE%E% tirgeegg rf-gld grelré)?%[%d i%geg?ndergagtgfrmﬁegrsgfoductivit
operationa coﬁtﬂﬁons. . Device agcalme ih cfalm%%r , wherein ﬁ1e y

inderpriesperdherfatedieRi®As comprise a job setting, timing, page count or a
sensor signal. 6. Device as claimed in claim 3, wherein the control unit is
aranged for determining a period of increased processing speed for
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- jold@"ﬂféin'Q. mgrc.er&gityIMe:u{ in claim 3, v'vhgrelin the first opgrational

- CondBigng COMRISRIpt ARIGRENAR NYRETPHLE IR ALHRISHIAAAL: job is being

interrupt job that has to be processed while an earlier job is being
Procesgi%ssed. 8. Device as claimed in claim 3, wherein said first operational

conditions comprise a processing mode and selecting the higher

8. PEGORAINA Shari (enNIeGRALINS IQREPSING INOUS: O BRYIES Bonprise
claimed in claim 8, wherein said processing mode is dup ex printing and
processing mode and selecting the higher processing speed in dependence of the

processing mode.

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.



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 processinggpeed that is lower than the nominal
processing speed, in dependence of second operational conditions. 11,
‘a D%v?ic.e as clajmed jn clafm 10, wherein szﬁijd secc%ncﬂ 0 s%rational con i}ions tial
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requiRdMRHEBNL iR ARliveEng Preesssipd: dacuments, wherein the control unitis
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
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rocessing speed and subSequently reducing the speed to a require
pProcesiEt $8e8fving speed of the output unit. 14. Device as claimed in claim 1,
including a scanner unit , wherein the control unit is arranged for
executing a scan job at a scan speed in dependence of the select e
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anghihieid e meRranvexing sy§iarhy wherein the control unit is arranged
for determining.a, sheet position of at least one sheet being conveyed, an
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document processing, the device comprising - an input unit for providing
sheets, - an output unit for receiving processed sheets, 19 a digital

16,  imagthgdusitdontaghying amagageppadienivto deshedbradsisesieoveyiaging, the

devicgyggemﬂfgr conveying a sheet at a processing speed from the input unit,
past the d?&ital imaging unit and to the output unit, the sheet conveying
sys%hiﬂpu'f unit for providing shests,

- an output unit for receiving processed shests,



and the digital imaging unit together being configured to operate at any
one of a plurality of processing speeds, the method comprising the steps
of -- selecting an initial processing speed from a range of processing
speeds and controlling the sheet comgeying system and the digital
imaging unit to operate at that speed, and then -- in reaction to changing
operational conditions gradually changing the processing speed of the
sheet conveying system and the digital imaging unit within the range of

- prectgitihiregéadsniride pepitingt @1 shegrbiaty toavsbyet! or in the

- Procesof ARRlingsaimage RAeYhgld sMathadas flalbrd B &aimobfine

_ wherein one processing speed is a nominal processing speed, at which
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proce\/ggmg%%ggggl documeqt qgality. 18. Methqd as claimed in claim 1.7,
comprising gradually adjusting the processing speed to a processing
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and the document conveying system; determining a sheet pasition of at | .
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An image reproduction device for document processing is described.
Although the device has a nominal processing speed (47) at which it can
17. proeassd as claimed in claim 16, 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.



sheets continuously at a nominal document quality, it is arranged for
processing sheets at a continuously variable processing speed including
the nominal processing speed, the actual processing speed being
selected in dependence of operational conditions. In particular, the device
is arranged for gradually adjusting t%processing speed (46) from one
processing speed to another processing speed. A control structure is
given for selecting the variable processing speed in dependence of
operational conditions, an(vgh %%ag é@eﬁﬁﬁﬁ eprqduction device at
the selected processing spe'ed'grn'a"pg%tmarappﬁéa. tion of the variable

speed, a print job may be started at an increased processing speed (45)
e

andﬁfsﬂﬁ?ﬁ~

ually fall back to the nominal speed (47), giving a fast start

and a shorter processing time for short print jobs. (Fig. 4)
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An image reproduction device for document processing is described.
Although the device has a nominal processing speed (47) at which it can process
sheets continuously at a nominal document quality, it is arranged for processing
sheets at a continuously variable processing speed including the nominal processing
speed, the aclual processing speed being selected in dependence of operational
conditions. In particular, the device is arranged for gradually adjusting the processing
speed (46) from one processing speed to another processing speed.

A control structure is given for selecting the variable processing speed in
dependence of operational conditions, and for operating the image reproduction
device at the selected processing speed.

In a particular application of the variable speed, a print job may be started at
an increased processing speed (45) and then gradually fall back to the nominal

speed (47), giving a fast start and a shorter processing time for short print jobs.

(Fig. 4)



